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ABSTRACT
Importance: Cervical cancer is the fourth most common cancer among women 

globally and a significant cause of cancer-related deaths. Understanding the impact 
of cervical cancer diagnosed during pregnancy on maternal, delivery, and neonatal 
outcomes is crucial for improving clinical management and outcomes for affected 
women and their children.

Objective: To determine the effects of cervical cancer diagnosed during pregnancy 
on maternal, delivery, and neonatal outcomes using a population based, American 
database.

Design: This study is a retrospective analysis of the Healthcare Cost and 
Utilization Project Nationwide Inpatient Sample (HCUP-NIS) database. The study 
period spans between 2004–2014, and the analysis was conducted in 2023.

Setting: The study used the HCUP-NIS database, which includes data from 
hospital stays across the United States, covering 48 states and the District of Columbia.

Participants: The study included all women who delivered a child or had 
a maternal death from 2004–2014, with pregnancies at 24 weeks or above. The 
population was comprised of 9,096,788 pregnant women, including 222 diagnosed 
with cervical cancer prior to delivery.

Exposures: The exposure was a diagnosis of cervical cancer during pregnancy, 
identified using International Classification of Diseases 9th Revision codes 180.0, 
180.1, 180.8, and 180.9.

Main Outcomes and Measures: Primary outcomes included maternal, delivery, and 
neonatal complications including preterm delivery, cesarean section, hysterectomy, 
blood transfusion, deep venous thrombosis, pulmonary embolism, congenital 
anomalies, intrauterine fetal demise, and small-for-gestational-age neonates. Logistic 
regression analyses were conducted to evaluate the association between cervical 
cancer diagnosis and these outcomes, adjusting for potential confounding factors.

Results: Women with cervical cancer were older (25.2% ≥35 years vs. 14.7%, 
p = 0.001, respectively); more likely to have Medicare insurance (1.4% vs. 0.6%, 
p = 0.005, respectively); use illicit drugs (4.1% vs. 1.4%, p = 0.001, respectively); 
smoke tobacco during pregnancy (14.9% vs. 4.9%, p = 0.001, respectively); and have 
chronic hypertension (3.6% vs. 1.8%, p = 0.046, respectively). When controlling for 
confounding effects women with cervical cancer had higher rates of preterm delivery 
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INTRODUCTION

Cervical cancer ranks as the fourth most common 
cancer among women globally and remains a leading 
cause of cancer-related deaths. In 2022, approximately 
660,000 new cervical cancer cases were reported, resulting 
in 350,000 deaths [1]. The primary risk factor for cervical 
cancer is Human Papillomavirus (HPV) infection [2]. 
Additionally, other risk factors include smoking [2], 
having multiple sexual partners [2], and initiating sexual 
intercourse at a young age [2], most of which contribute 
to an increased susceptibility to HPV infection. As such, 
regular pap smears are indicated in women for the early 
detection of cervical abnormalities. The staging of cervical 
cancer is determined using the FIGO (International 
Federation of Gynecology and Obstetrics) system, which 
evaluates tumor size, lymph node involvement, and distant 
metastasis. This staging guides treatment decisions, which 
can range from surgical interventions like hysterectomy 
for early-stage disease to radiotherapy and chemotherapy 
for advanced stages.

The incidence of cervical cancer among pregnant 
women ranges from 1.4 to 4.6 per 100,000 and is rising due 
to recent trends of delayed marriage and later childbearing 
[3]. However, there is a scarcity of data documenting 
the maternal, delivery and neonatal consequences of 
cervical cancer during pregnancy. Cervical cancer 
diagnosed during pregnancy can be linked with adverse 
effects, which can either arise from the cancer’s inherent 
characteristics or from the interventions used to treat it 
[4]. A study on preserving pregnancy in cervical cancer 
patients found that among a group of 40 women diagnosed 
with cervical cancer while pregnant, there were no 
significant survival differences between the pregnancy 
continuation and termination groups [3]. Moreover, 
surgical outcomes were found to be similar between the 
two groups [3]. In that same study they determined that 
neoadjuvant chemotherapy did not substantially harm fetal 
health [3]. However, it’s important to note that the small 
sample size of this study (n = 40) may limit its reliability. 
Another meta-analysis that combined data from 15 studies 
examined conception rates in women with a history of 

cervical cancer, concluding that conception rates are not 
negatively impacted in women with an intact uterus who 
were previously treated for cervical cancer [5].

Cervical cancer diagnosed in pregnancy may result 
in the initiation of chemo or radiation therapy causing both 
maternal, placenta and fetal effects. It may also require 
pre-term delivery to prevent further advancement of the 
carcinoma. Cesarean section may be indicated in women 
with significant cervical cancers to prevent intra partum 
and post-partum hemorrhage.

Given the potential effects of cervical cancer 
during gestation and the paucity of relevant studies, it 
is critical to gather additional information on this topic 
to better understand pregnancy risks. Our study aims 
to address the knowledge gap regarding the outcomes 
of cervical cancer on both maternal and fetal health. 
Utilizing a comprehensive contemporary nationwide 
database, we seek to determine the effects of cervical 
cancer during pregnancy on maternal, delivery, and 
neonatal outcomes.

RESULTS

A total of 9,096,788 pregnant women met the 
inclusion criteria. Of them, 222 patients were diagnosed 
with cervical cancer prior to delivery.

Table 1 lists the demographic and baseline 
characteristics of pregnant women with and without a 
diagnosis of cervical cancer prior to delivery. Compared 
to those without, women with a cervical cancer diagnosis 
prior to delivery were characterized by higher maternal 
age (25.2% ≥35 years vs. 14.7%, p = 0.001, respectively); 
increased likelihood to have Medicare insurance (1.4% 
vs. 0.6%, p = 0.005, respectively); higher rate of illicit 
drug use (4.1% vs. 1.4%, p = 0.001, respectively) 
increased likelihood of smoking tobacco during pregnancy 
(14.9% vs. 4.9%, p = 0.001, respectively); and increased 
likelihood of having chronic hypertension (3.6% vs. 1.8%, 
p = 0.046, respectively). Other maternal characteristics, 
such as race, income quartiles, obesity, previous cesarean 
section, pregestational diabetes mellitus, multiple 
gestation, thyroid disease, HIV infection, and in-vitro 

(aOR = 4.73, 95% CI (3.53–6.36), p = 0.001); cesarean section (aOR = 5.40, 95% 
CI (4.00–7.30), p = 0.001); hysterectomy (aOR = 390.23, 95% CI (286.43–531.65), 
p = 0.001); blood transfusions (aOR = 19.23, 95% CI (13.57–27.25), p = 0.001); deep 
venous thrombosis (aOR = 9.42, 95% CI (1.32–67.20), p = 0.025); and pulmonary 
embolism (aOR = 20.22, 95% CI (2.83–144.48), p = 0.003). Neonatal outcomes, 
including congenital anomalies, intrauterine fetal demise, and small-for-gestational-
age neonates, were comparable between groups.

Conclusions and Relevance: Cervical cancer during pregnancy is associated with 
significant maternal and delivery risks, however, neonatal outcomes are largely 
unaffected. These findings highlight the need for a multidisciplinary approach in 
managing pregnant cervical cancer patients, involving oncological, obstetrical, and 
neonatal care specialists.
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Table 1: Comparing maternal characteristics between cervical cancer and non-cervical cancer 
groups

Maternal characteristics

Characteristics
Cervical cancer  

N = 222  
(%)

No cervical cancer  
N = 9096566  

(%)
P-value

Age (years)

0.001

<25 43  
19,4%

3455812  
38,0%

25–34 123  
55,4%

4299780  
47,3%

≥35 56  
25,2%

1340964  
14,7%

Race

0.085

White 119  
53,6%

4482540  
49,3%

Black 35  
15,8%

1649349  
18,1%

Hispanic 51  
23,0%

2029277  
22,3%

Asian and Pacific <11 441810  
4,9%

Native American <11 64144  
0,7%

Other <11 365654  
4,0%

Income quartiles

0.172

Less than 39,000 65  
29,3%

2218075  
24,4%

$39,000–47,999 70  
31,5%

3080060  
33,9%

$48,000–62,999 64  
28,8%

2416072  
26,6%

$63,000 or more 23  
10,4%

1382307  
15,2%

Meical Insurance Plan type

0.005

Medicare <11 56600  
0,6%

Medicaid 113  
50,9%

3882663  
42,7%

Private including HMO 87  
39,2%

4606886  
50,6%

Self-pay 13  
5,9%

288423  
3,2%

No charge 0  
0,0%

17062  
0,2%

Other <11 244932  
2,7%
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fertilization treatments to conceive the pregnancy, were 
comparable between the two groups.

Table 2 displays the association between a cervical 
cancer diagnosis prior to delivery and pregnancy 
outcomes, delivery outcomes and other uncategorizable 
outcomes after adjusting for potential confounders, 
including age, medical insurance plan type, illicit drug 
use, chronic hypertension, and tobacco smoking during 
pregnancy. Pregnancy outcomes such as pregnancy-
induced hypertension, gestational hypertension, 
preeclampsia, eclampsia, hypertension and superimposed 
preeclampsia/eclampsia, gestational diabetes mellitus, 
and placenta previa were comparable between women 
who were diagnosed with cervical cancer prior to delivery 
and those who were not. In terms of delivery outcomes, 
women with a cervical cancer diagnosis prior to delivery 
were found to have higher rates of preterm delivery (OR 
= 4.73, 95% CI (3.53–6.36), p = 0.001); cesarean section 
(OR = 5.40, 95% CI (4.00–7.30), p = 0.001); hysterectomy 
(OR = 390.23, 95% CI (286.43–531.65), p = 0.001); 
and blood transfusions (OR = 19.23, 95% CI (13.57–
27.25), p = 0.001). Lower rates of operative vaginal 
deliveries (OR = 0.27, 95% CI (0.09–0.84), p = 0.024); 
and spontaneous vaginal deliveries (OR = 0.21, 95% CI 
(0.16–0.29), p = 0.001) were noted in the CC group. Other 
delivery outcomes examined such as preterm premature 
abruption of membranes, postpartum hemorrhage, wound 
complications, maternal death, placental abruption, 
chorioamnionitis, delivery, were comparable between 
the two groups. Regarding other outcomes, women with 
a cervical cancer diagnosis prior to delivery were found 

to have higher rates of deep venous thrombosis (OR = 
9.42, 95% CI (1.32–67.20), p = 0.025) and pulmonary 
embolisms (OR = 20.22, 95% CI (2.83–144.48), 
p  =  0.003), but were comparable to the control group 
concerning maternal infection, venous thromboembolism, 
and disseminated intravascular coagulation.

Table 3 displays the association between a cervical 
cancer diagnosis prior to delivery and neonatal outcomes 
for the baby after adjusting for potential confounders, 
including maternal age, medical insurance plan type, illicit 
drug use, chronic hypertension, and tobacco smoking 
during pregnancy. All neonatal outcomes examined, 
including congenital anomalies, intrauterine fetal demise, 
and being small for gestational age were found to be 
comparable between the two groups.

DISCUSSION

We have compared pregnancy, delivery, and 
neonatal outcomes between women with a diagnosis of 
cervical cancer that preceded their delivery admission 
and those without. Our principal observations were the 
following: (1) Pregnant women diagnosed with cervical 
cancer prior to delivery were characterized by increased 
maternal age, increased likelihood of having Medicare 
insurance, and higher rates of illicit drug use, tobacco 
smoking during pregnancy, and chronic hypertension; (2) 
Pregnant women diagnosed with cervical cancer prior to 
delivery had increased risks for preterm delivery, cesarean 
section delivery, hysterectomy, blood transfusions, deep 
venous thrombosis, and pulmonary embolisms, as well 

Obesity <11 324167  
3,6% 0.693

Previous CS 39  
17,6%

1452451  
16,0% 0.515

Tobacco Smoking during 
pregnancy

33  
14,9%

443557  
4,9% 0.001

Chronic HTN <11 165222  
1,8% 0.046

Pregestational DM <11 86611  
1,0% 0.192

Illicit Drug use <11 125610  
1,4% 0.001

Multiple gestation <11 137301  
1,5% 0.457

Thyroid disease <11 223275  
2,5% 0.288

HIV 0  
0,0%

2079  
0,0% 0.822

IVF 0  
0,0%

10532  
0,1% 0.879
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Table 2: Comparing pregnancy and delivery outcomes between cervical cancer and non-cervical 
cancer groups

Pregnancy and delivery outcomes

Outcomes

Cervical 
cancer  

(N)  
(%)

No cervical 
cancer  

(N)  
(%)

Crude OR  
(95% CI)

Adjusted OR  
(95% CI)

Adjusted  
p-value

Pregnancy outcomesa

Pregnancy induced 
hypertension

13  
5.9%

673736  
7.4%

0.78  
(0.44–1.36)

0.77  
(0.44–1.35) 0.363

Gestational hypertension <11 301603  
3.3%

0.54  
(0.20–1.44)

0.57  
(0.21–1.52) 0.259

Preeclampsia <11 327383  
3.6%

0.87  
(0.41–1.85)

0.91  
(0.43–1.94) 0.814

Eclampsia 0  
0%

6944  
0.1% NA NA 0.996

Preeclampsia and Eclampsia 
superimposed HTN <11 47363  

0.5%
1.74  

(0.43–6.99)
0.99  

(0.22–4.56) 0.989

GDM 22  
9.9%

523170  
5.8%

1.80  
(1.16–2.80)

1.44  
(0.92–2.42) 0.111

Placenta previa <11 49979  
0.5%

2.48  
(0.794–7.75)

1.95  
(0.62–6.10) 0.252

Delivery outcomesb

PPROM <11 103616  
1.1%

0.79  
(0.2–3.18)

0.71  
(0.18–2.84) 0.625

Preterm delivery 63  
28.4%

653832  
7.2%

5.12  
(3.82–6.85)

4.73  
(3.53–6.36) 0.001

Abruptio placenta <11 97474  
1.1%

2.13  
(0.88–5.16)

0.77  
(0.73–4.31) 0.209

Chorioamnionitis <11 165323  
1.8%

1.76  
(0.83–3.73)

1.92  
(0.90–4.07) 0.091

Operative vaginal delivery <11 489398  
5.4%

0.241  
(0.08–0.75)

0.27  
(0.09–0.84) 0.024

CS 164  
73.9%

2939754  
32.3%

5.92  
(4.39–7.99)

5.40  
(4.00–7.30) 0.001

SVD 55  
24.8%

5667414  
62.3%

0.20  
(0.15–0.27)

0.21  
(0.16–0.29) 0.001

Hysterectomy 62  
27.9%

7037  
0.1%

498.02  
(371.11–668.33)

390.23  
(286.43–531.65) 0.001

PPH <11 263960  
2.9%

0.77  
(0.32–1.87)

0.768  
(0.32–1.86) 0.559

Wound complications <11 32731  
0.4%

2.52  
(0.63–10.13)

2.14  
(0.53–8.62) 0.285

Maternal Death 0  
0%

638  
0.0% NA NA 0.996

Transfusion 39  
17.6%

90328  
1.0%

21.14  
(14.96–29.87)

19.23  
(13.57–27.25) 0.001
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as decreased risks for operative vaginal deliveries and 
spontaneous vaginal deliveries; (3) Most pregnancy 
complications and delivery complications did not increase 
in women with cervical cancer (4) Neonatal outcomes for 
the babies of pregnant women diagnosed with cervical 
cancer prior to delivery are comparable to those of the 
babies of control group mothers.

The global prevalence of cervical cancer has been 
well-studied, with a cited age-standardized incidence of 
13.3 cases per 100 000 women-years [6], the prevalence 
of cervical cancer diagnosis in pregnant women prior 
to delivery is much less well described. A previous 
study found the prevalence of cervical cancer diagnosis 
in pregnant women prior to delivery to be 0.8 cases 
per 10  000 pregnancies [7], higher than what we have 
identified (Figure 1). This discrepancy could be explained 
by the fact that they based their study on data gathered from 
1992–1997, whilst ours was based on more recent data. It 
is reasonable that, over time, advances in screening/early 
detection, human papilloma virus vaccination and increased 

awareness about safe sex practices could have resulted in 
a decreased incidence rate. It is also possible that the rate 
of cervical cancer diagnosis in pregnant women prior to 
delivery was under-represented in our study population. 
However since the control group was very large, even if 
some women with cervical cancer were included in this 
group, they would fail to alter the outcomes statistically.

We found that pregnant women diagnosed with 
cervical cancer prior to delivery were older and more 
likely to have Medicare insurance. According to the 
National Cancer Institute, 64.9% of cervical cancer cases 
are diagnosed in people aged between 35 and 64 [8]. 
Older age is associated with cumulative cervical cancer 
risk factor, therefore increasing the odds of cervical cancer 
development with age.

We also found a higher frequency of tobacco 
smoking during pregnancy and illicit drug use in the 
cervical cancer group. This is in accordance with the 
known association between tobacco smoking and an 
increased risk for cervical cancer [9]. Through immune 

Other complications

Maternal infection <11 199260  
2.2%

1.67  
(0.82–3.38)

1.80  
(0.89–3.65) 0.102

DVT <11 3831  
0.0%

10.74  
(1.51–76.60)

9.42  
(1.32–67.20) 0.025

Pulmonary embolism <11 1658  
0.0%

24.82  
(3.48–177.09)

20.22  
(2.83–144.48) 0.003

VTE <11 5309  
0.1%

7.75  
(1.09–55.26)

6.65  
(0.93–47.45) 0.059

DIC 0  
0.0%

18244  
0.2% NA NA 0.996

aPregnancy Outcomes: Adjusted for Age, Medical insurance Plan type, Drug use, Chronic HTN, and Tobacco Smoking in pregnancy.
bDelivery Outcomes: Adjusted for Age, Medical insurance Plan type, Illicit Drug use, Chronic HTN, and Smoking in pregnancy.
Note an OR and CI cannot be calculated when no cases of an occurrence occulted and as such it was presented as NA (not 
applicable).

Table 3: Comparing neonatal outcomes between cervical cancer and non-cervical cancer groups
Neonatal outcomesa

Outcomes
Cervical cancer  

(N)  
(%)

No cervical cancer  
(N)  
(%)

Crude OR  
(95% CI)

Adjusted OR  
(95% CI)

Adjusted  
p-value

SGA <11 198067  
2.2%

0.62  
(0.20–1.92)

0.55  
(0.18–1.72) 0.305

IUFD <11 38258  
0.4%

1.07  
(0.15–7.64)

0.92  
(0.13–6.54) 0.930

Congenital Anomalies 0  
0%

38244  
0.4% NA NA 0.995

aAdjusted for Adjusted for maternal Age, Medical insurance Plan type, Illicit Drug use, Chronic HTN, and Tobacco Smoking 
in pregnancy.
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suppression, synergistic interaction with human papilloma 
virus (HPV), and hormone (estrogen and progesterone) 
level alteration, smoking accelerates the progression of 
precancerous lesions to an invasive state [9]. Similarly, 
illicit drug usage was proven to be correlated with risky 
sexual behaviors and associated HPV infection, therefore 
putting illicit drug users at an increased risk for cervical 
cancer [10].

Within our cohort, there was a significantly 
increased rate of chronic hypertension among women in 
the cervical cancer group. This aligns with the findings of 
several other studies. A recent study identified a positive 
association between hypertension and local invasion 
in early cervical cancer [11]. Another study found that 
metabolic syndromes (hypertension included) were 
associated with an increased risk of persistent cervical 
HPV infection [12], further explaining the positive 
relationship between hypertension and cervical cancer. 
It is theorized that metabolic syndromes increase the risk 
of HPV infection or persistence due to elevated levels 
of estrogen (seen in obesity or insulin resistance) and 
inflammatory cytokines. The inflammation inherent in 
the metabolic syndrome minimizes the body’s ability to 
fight infection likely including HPV [11, 12]. Moreover, 
hypertension is also associated with a faster progression of 
cervical cancer [11, 13]. According to a study conducted in 
China, patients with hypertension and cervical cancer were 
found to have an increased risk of parametrial invasion 
and poorer overall survival rates [11].

Regarding the mode of delivery, women in the 
cervical cancer group had increased risks for preterm 
delivery and decreased risks for operative vaginal 
deliveries and spontaneous vaginal deliveries. The 

increased prevalence of preterm deliveries is most likely 
iatrogenic with deliveries being induced to then offer 
more definitive cervical cancer treatments. It may also be 
explained by the results seen in an American study that 
found that patients who were screened more often for 
cervical cancer are at an increased risk for non-iatrogenic 
preterm delivery during pregnancy [13]. Another study 
with similar findings suggests that cervical conization 
or trachelectomy, a method used to both diagnose and 
treat cervical cancer, is associated with an increased risk 
of preterm delivery [14]. Sadly, the data does not permit 
us to know if the preterm deliveries were iatrogenic or 
pathologic, however, we can expect that both mechanisms 
contributed to these outcomes.

Regarding the hemodynamic effects of cervical 
cancer during pregnancy, women in the cervical cancer 
group were found to have an increased incidence of 
deep venous thrombosis, pulmonary embolisms, and 
blood transfusion requirements. This is in alignment 
with findings of a study that found that all gynecological 
cancers are associated with an increased risk for venous 
thromboembolic events, among them cervical cancer 
having the strongest association [15]. This can be 
attributed to cancer altering the body’s physiological 
state, engendering a hypercoagulable and inflammatory 
environment and thereby contributing to clot formation 
and thromboembolic events. Since a cervix with 
malignancy is more likely to hemorrhage [16], 
particularly in the presence of a vaginal delivery (which 
was the mode of delivery in a quarter of subjects in this 
study), it is not surprising that blood transfusions were 
increased. The number of cases with thromboembolic 
events were small and results should be confirmed in 

Figure 1: Prevalence of cervical cancer in pregnant women per 100, 000 births from 2004–2014.
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a larger study however, results were in line with the 
expected pathophysiology.

Importantly, except for the anticipated results in the 
group with cervical cancer of increased risks of cesarean 
section (which is often the preferred manner of delivery 
in these subjects), and the collateral decrease in vaginal 
deliveries, the risk of thromboembolic events, which 
is a known complication of malignancy, the increase 
in blood transfusions and hysterectomy to treat the 
underlying carcinoma, other pregnancy complications 
did not increase. It could have been hypothesized that the 
anticipated vascular alterations in carcinoma may have 
increased risks of hypertensive disorders of pregnancy, 
placental abruption, and placenta previa however, this 
did not occur. The results seen in the offspring was also 
reassuring. with no increased risks of fetal demise, small 
for gestational age or congenital anomalies despite that 
some mothers must have gotten radiation therapy during 
the pregnancy. Although, we are limited by the fact that 
the HCUP database does not permit us to detect how 
many of these subjects receipted this care and exactly 
what treatment of the cervical cancer occurred during the 
pregnancy.

Our study exhibits several noteworthy limitations. 
First off, the study is retrospective, limiting its ability 
to establish direct causality. Retrospective studies 
are observational in nature and permit us to form 
associations, but not direct cause-and-effect relationships. 
Retrospective studies are also inherently limited by the 
accuracy and completeness of the data that is recorded. 
While the HCUP-NIS database is extensive, it is based 
on hospital discharge data, and as such may be subject 
to missing information or inaccuracies in the recording 
of patient diagnoses, procedures, and outcomes. The 
database also does not include information on the 
treatments that the women received for their cervical 
cancer. These treatments can significantly impact both 
maternal and fetal outcomes and the lack of detailed 
treatment data limits the ability to assess how different 
therapeutic approaches influence the studied outcomes. 
Moreover, the study focused only on pregnancies at 24 
weeks gestation or beyond, excluding early pregnancies 
that may have ended in miscarriage or were too early 
for a viable pregnancy. It is also important to consider 
the potential for sampling bias, as the cervical cancer 
group had a higher prevalence of Medicare insurance and 
illicit drug use, which could influence health outcomes 
and access to care, despite being controlled for in the 
multivariate logistic regression. Data on cancer stage was 
not available. Limited generalizability due to exclusive 
use of an American database. Neonatal outcomes may be 
underpowered due to low event rates. The HCUP does 
not provide the ability to investigate long-term neonatal 
outcomes and childhood development. Lastly, although it 
is one of the largest studies on this subject to date, the 
sample size of pregnant women with cervical cancer 

was small (n = 222) and it is possible their data does not 
represent the entire population.

Nonetheless, our study has numerous strengths. 
First off, the HCUP-NIS database provides a substantially 
large study sample size which augments the statistical 
power of our study and increases likelihood of our 
findings applying beyond the study population. This large 
dataset also enables us to adjust for numerous potential 
confounders, including demographic, medical, and 
behavioral factors, providing more reliable estimates of 
associations compared to smaller or less detailed studies. 
Furthermore, the fact that our study uses a population-
based-cohort further contributes to its accurate real-world 
representation. It is one of the largest studies on women 
with cervical cancer on pregnancy complications to date. 
Moreover, while previous studies often focus on either 
maternal or neonatal outcomes, our study is one of the few 
to comprehensively analyze both. This dual focus enables 
a holistic understanding of the impact of cervical cancer 
during pregnancy on all facets of maternal and neonatal 
health.

In summary, cervical cancer during pregnancy 
presents significant yet expected risks for both maternal 
and delivery outcomes. Effective management requires 
a multidisciplinary team specializing in oncological, 
obstetrical, and neonatal care. Preconception counseling 
should address co-morbidities and prior medical 
treatments to optimize outcomes. Timely follow-up and 
prompt treatment during pregnancy remain critical.

Future research should focus on evaluating the 
impact of cervical cancer treatments during pregnancy to 
provide further insights into optimizing care. Additionally, 
given the low rates of adverse neonatal outcomes observed 
in this study, investigations into long-term neonatal health 
and childhood development are warranted to understand 
the broader implications of cervical cancer in pregnancy. 
An international study examining these factors would help 
determine the generalizability of these findings beyond the 
U.S. population.

Reassuringly, apart from the anticipated changes in 
pregnancy-related risks, no other significant complications 
were observed in women with cervical cancer during 
pregnancy. These findings offer a measure of reassurance 
while emphasizing the need for continued research and 
individualized care in this unique patient population.

MATERIALS AND METHODS

This study is a retrospective analysis of a 
population-based cohort, utilizing the Healthcare Cost and 
Utilization Project Nationwide Inpatient Sample (HCUP-
NIS) database [17]. It stands as the largest inpatient sample 
database in the United States of America and includes 
hospital inpatient stays submitted by healthcare facilities 
across the nation. On an annual basis, this database 
provides detailed information on seven million inpatient 
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stays, encompassing a wide range of details such as patient 
characteristics, diagnoses, and procedures. The NIS is 
drawn from all States participating in HCUP, covering 
more than 97 percent of the U.S. population. The NIS 
approximates a 20-percent stratified sample of discharges 
from U.S. hospitals, excluding rehabilitation and long-
term acute care hospitals, spanning across 48 states and 
the District of Columbia. We included in the database all 
women who delivered or had a maternal death between 
2004 and 2014, ensuring that each pregnancy was included 
only once. Notably, our data included only a possibly 
viable pregnancy at 24 weeks or above and did not include 
earlier miscarriages. The database was changed to ICD-10 
codes in 2015 which are not compatible with ICD-9 Codes 
preventing prolongation of the study duration.

The cohort was divided into two groups according to 
cervical cancer diagnosis – women diagnosed with cervical 
cancer before or during pregnancy (study group) and 
women without a cervical cancer diagnosis (control group). 
The patient’s CC diagnosis was categorized based on an 
International Classification of Diseases 9th Revision (ICD-
9) diagnosis code 180.0, 180.1, 180.8, and 180.9. Since most 
women with cervical cancer are treated with hysterectomy, 
or significant pelvic radiation therapy making the uterus 
unbale to carry a pregnancy, the group studied would consist 
of women diagnosed in pregnancy or who were diagnosed 
pre-pregnancy and were treated with trachelectomy 
and instructed to undergo a rapid course to pregnancy.  
The collected data comprised a range of demographic and 
obstetric parameters, labor-related details, and short-term 
maternal and neonatal outcomes up to the point of discharge. 
Baseline clinical characteristics included: obesity (defined 
as a body mass index greater than or equal to 30 kg/m2); 
tobacco smoking during pregnancy; chronic hypertension; 
previous cesarean delivery (CD); pregestational diabetes 
mellitus (DM); thyroid disease; multiple gestations; in-vitro 
fertilization (IVF), and illicit drug use.

Pregnancy and delivery outcomes included: 
preeclampsia; eclampsia; pregnancy-induced 
hypertension; gestational hypertension; placenta previa; 
placental abruption; gestational diabetes mellitus (GDM); 
preterm premature rupture of membranes (PPROM); 
preterm delivery (<37 weeks); operative vaginal delivery; 
CD; placental abruption; chorioamnionitis; hysterectomy; 
postpartum hemorrhage (PPH); maternal infection; 
maternal death; need for blood transfusion; disseminated 
intravascular coagulation (DIC); deep vein thrombosis; 
pulmonary embolism and venous thromboembolism 
(VTE). Neonatal outcomes examined included: small-for-
gestational-age (SGA) neonates; congenital anomalies and 
intra-uterine fetal death (IUFD).

Statistical analysis was performed using SPSS 23.0 
(IBM Corporation, Chicago, USA). The overall prevalence 
of pregnant women diagnosed with CC was ascertained 
and then the differences in baseline characteristics between 
women with a diagnosis of AS and those without were 

compared using the chi-squared test. Subsequently, 
univariate and multivariate logistic regression analyses were 
conducted to evaluate the unadjusted and adjusted effects, 
respectively, of a CC diagnosis on maternal and neonatal 
outcomes, estimating odds ratios (OR) and 95% confidence 
intervals (CI). The regression models were adjusted to 
account for potential confounding factors, including 
maternal demographics, pre-existing clinical characteristics, 
and concurrently occurring conditions in which the chi-
squared tests had shown significance (P < 0.05).

This study exclusively utilized publicly accessible, 
anonymized data. As a result, in accordance with articles 
2.2 and 2.4 of the Tri-Council Policy Statement (2010), 
institutional review board approval was not required [18].

Data accessibility information: the HCUP database 
is publicly available and as such the data used in this study 
is publicly available.

Note per HCUP protocol when less than 11 subjects 
were present in any group then they should be represented 
as <11 to maintain patient anonymity. Unless 0 patients 
were affected in a group, were there would be as such 
no patient anonymity issues and therefore could be 
represented as 0 cases.
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