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Abstract
Introduction: COVID 19 pandemic is causing several changes in the organization of obstetric units, due to the lack of space and
the need of avoiding new infections among professionals and patients.
Objective: To describe the differences in the obstetric unit practice caused by the COVID pandemic.
Material and Methods: We performed a retrospective study comparing 2 groups of obstetrics patients: “2020 COVID pandemic” group which included patients admitted in the obstetric unit of Hospital Rey Juan Carlos, in labor or with premature
rupture of membranes (PRM) from 09/03/2020 to 17/04/2020, and “2019” group which included patients admitted for the
same reasons during the same period in 2019.
Results: We included 200 patients in the “2020 COVID pandemic” group and 219 in the “2019” group. We found that active management of (PRM) increased significantly in the “2020 covid pandemic” group compared to “2019” group. (71.8%
versus 11.6%) (p = 0,0001). The number of cesarean sections was also significantly increased (16% vs 13%) (p = 0,02), as well
as the instrumental delivery (13% versus 8%) (p = 0,02) and episiotomies (15% vs 7.5%) (p = 0,001). Despite this, we found
no significant increase in the incidence of intrapartum fever, postpartum complications or in the number of admissions to
the neonatal unit. The average hospital stay decreased significantly in 2020 (1.93 ± 0.74 versus 2.77 ±,640) (p = 0,0001), because of early obstetric discharges. The statistical significance p-value was defined as p < 0,05. Among the pregnant women
included in the “2020 COVID Pandemic” group, three infected with 2019-nCov were treated following the current protocol.
Conclusions: Our obstetric practice has been deeply modified during Covid19 pandemic, with an increase in more active
management and a decrease in the average hospital stay
Keywords: COVID 19; Premature Rupture of Membranes; Labor Induction; Rate of Cesarean Section; Instrumental delivery;
Episiotomie.
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Introduction
COVID-19 is an emerging disease with a rapid increase
in cases and deaths since it was first detected in Wuhan, China,
in December 2019. The infectious agent has been identified as
SARS-CoV-2. Even now, it continues to expand in all countries
around the world [1].
The COVID-19 pandemic has caused numerous changes in the operation of hospitals, such as the obstetric unit. The
need to enable spaces and rooms (ICU and hospitalization) for
COVID-19-positive patients has led to the reduction of the dimensions of units such as delivery rooms, a situation that in
some centers has even led to the complete cessation of any obstetrics activity.
There is limited information on the effects of the coronavirus in pregnant women and the newborn [2, 3]. Likewise,
there is not much literature on the higher infectious risk or higher
susceptibility for the SARS-CoV-2 infection in pregnant women,
or the development of more severe pneumonia, or the impact in
the functioning of the delivery rooms. However, at the time of
delivery, extreme attention must be given to prevention, diagnosis, and management, and in this regard, informational guidelines
have been issued in recent months for the care of women during
their admission to give birth [4]. The reasons for our work would
focus on the application of some of these guidelines in our obstetrics field, and the changes made in the operation of the Maternity, during the period of the greatest number of COVID-19 cases
in Spain, which began on March 9th, 2020.

two-time points: The first group, called “2020 COVID Pandemic”, made up of pregnant women we attended to from March 9th
to April 17th, 2020 (the most critical period of the pandemic),
and the second group called “2019”, made up of pregnant women attended during the same period of 2019. We also carried out
a descriptive analysis of the evolution of the 3 pregnant women
diagnosed with coronavirus at our unit.
The information was obtained by reviewing the electronic medical record. Inclusion criteria were: pregnant women
with a gestational age greater than 32 weeks, who were admitted
with premature rupture of membranes (PROM), labor in progress, labor induction or scheduled cesarean section.
In the case of pregnant women positive for coronavirus or suspicion of infection, the indications established by the
Spanish Ministry of Health (Illustration 1) and the procedure
for childbirth care that is reflected in Illustration 2 and 3 were
applied [5].
This study was carried out in accordance with the protocol and with the guidelines of Good Clinical Practice, as described in:
- The harmonized standards of ICH E6 of Good Clinical Practice of 1996.
- The 14/2007 Law on Biomedical Research.
- The 2001/20/EC Directive.

Objectives
The objective of this work is to analyze the changes taken place in the healthcare practice, and the effects or complications on pregnant women, caused by the COVID-19 pandemic
in the delivery room of the Rey Juan Carlos Hospital (Madrid,
Spain), coinciding with the period of the largest number of people affected in Spain. We compared this practice with the maternity care practice during a similar period of time in 2019.

Methodology
The current study is a retrospective analysis of the
modifications in the healthcare practice, and the effects or complications on pregnant women, comparing two groups of pregnant women who attended the obstetric unit of our hospital at
JScholar Publishers

- The update of the Declaration of Helsinki and the modifications related to medical research in humans.
- -It is a retrospective study, the request for informed consent
was not required, and preserving confidentiality and not
re-identifying the data was left to the researchers.
The researchers agreed, by signing the protocol, to follow the instructions and procedures described in it and, therefore, to comply with the principles of Good Clinical Practice
on which it is based. Once the protocol was signed, it should
not be modified without the written agreement of the principal
investigator and with the consent of the Ethics Committee.
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Figure 1. Diagnosis of COVID-19 and clinical classification.

Legend of illustration 1: Classification of cases by clinical features and PCR results

Ethics Committee
Before the implementation of this study, the protocol
and its annexes were reviewed by the Ethics and Drug Research
Committee (CEIm) of the IIS-FJD Research Institute.

Confidentiality
The treatment, communication, and transfer of personal data of all participating subjects followed the current
Spanish laws and regulation

Economic Report
This study was an independent initiative of a group of
researchers led by the Obstetrics and Gynecology Service of the
Rey Juan Carlos University Hospital and did not require any
funds to be carried out.

Statistical Analysis
The qualitative variables are expressed as percentages
and the quantitative variables as mean and standard deviation.
The inter-group comparison of the quantitative variables was
JScholar Publishers

performed using the parametric test of the Student t. The inter-group comparison of categorical variables was performed
using the Chi-square test and Fisher’s exact test. The level of
significance was defined as a value of p < 0.05. For statistical
analysis, SPSSfor Windows version 15.0 IBM Chicago USA was
used.

Results
At our hospital, assistance during delivery is usually
carried out in the Obstetric Unit, which includes six labor and
delivery rooms, two rooms for maternal and fetal monitoring,
one room for ambulatory care, and two examination rooms for
emergency care. The unit has a waiting room for patients and
an operating room available in the surgical area attached to the
obstetric unit.
Under normal conditions, after the delivery or the cesarean section procedure, patients are transferred to the maternity ward, and discharge is arranged after two or three days (depending on whether it was a vaginal birth or cesarean section),
a stay conditioned by the metabolic tests of the newborn.
J Womens Health Gyn 2020 | Vol 7: 401
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Figure 2. Algorithm of managing pregnant women with suspicion of SARS-CoV-2
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Figure 3. Algorithm of managing pregnant women with suspicion of COVID-19. Adaptation to our institution

Legend of illustrations 2 and 3: Algorithms of managing pregnant women with suspicion of COVID-19 infection. Clinical examination and obstetric management based on gestational age.
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As the number of admissions for COVID-positive patients increased, all hospitalization floors were re-converted and intended for Coronavirus patients. In this situation, the delivery room
was transformed to assume the postpartum hospitalization in
the same location. A labor room was reserved for COVID-positive pregnant women, following the recommended requirements for their isolation and ventilation.
During the studied period of 2020, no PCR determinations or serological tests for COVID-19 were performed
on any of the pregnant women who were admitted because of
labor, PROM or scheduled cesarean section, unless they were
symptomatic and met the indications established by the Spanish Ministry of Health (Illustration 1).
The early discharge was applied 24 hours after a eutocic delivery and 48 hours in the case of the cesarean section.
Mothers and newborns were provided with an appointment to
carry out the metabolic and otoacoustic emissions tests in the
same Obstetric Unit 24 hours after discharge.
The group “2020 COVID Pandemic” was made up of
200 women, and the group “2019” of 219. All of them were admitted to the obstetric unit of the Rey Juan Carlos Hospital.

Socio-Demographic Characteristics of the pregnant
women included in the study
The mean maternal age was 32.3 ± 5.6 years in the “2020
COVID Pandemic” cohort and 32.4 ± 5.3 years in the “2019”
group, a difference that was not statistically significant (p= 0.2).
The mean gestational age was 39.2 ± 1.9 weeks in the 2020 group
and 39.1 ± 2.9 weeks in the 2019 group (p = 0.7). There was 5%
prematurity (< 37 weeks) in the 2020 group and 3.5% in the 2019
group, without statistical differences. The gestational age in all
cases was over 34 weeks.

Changes in obstetric care practice and effects on pregnant women (Table 1)
There were no significant differences in the number of
inductions in the “2020 COVID Pandemic” group (33.1% vs.
44%) (p = 0.06), but the guidelines for administration of cervical
prostaglandins (dinoprostone and misoprostol) were shortened,
combined with an earlier and the more frequent application of
amniorrhexis and the use of oxytocin (60.2% vs. 33.7%) (p =
0.01).
JScholar Publishers

The way of proceeding when treating premature rupture of membranes (PROM) was affected, with a significant increase in active management in the “2020 COVID Pandemic”
group (71.8% vs. 11.6%) (p = 0.0001), with much more frequent
use of oxytocin due to the need to shorten times.
The pandemic situation notably influenced the number of cesarean sections, showing a significant increase of 5 percentage points compared to the same period of the previous
year (18% in 2020 vs. 13% in 2019) (p = 0.02). The increase took
place at the expense of the indications for “concerns over fetal
well-being” and “failure to progress”. However, there were no
more cesarean sections because of “failed induction” (because
of PROM or other reasons).
Compliance with the cesarean section standard, which
consists in applying certain rules to the indication of cesarean
sections with an ensuing assessment by an obstetric team, fell
to 82.8% in the “2020 COVID Pandemic” group (it was 100 %
in the 2019 group), mainly at the expense of those under an
indication of “failure to progress”.
Despite the increase in the number of surgical deliveries and the pandemic situation, the humanization protocol
for cesarean sections, which allows family reunion immediately
after surgery, was followed in 75% of the cases (79% in 2019, p
= 0.8).
The number of instrumental deliveries increased significantly, going from 8% to 13.4% in the “2020 COVID Pandemic” group (p = 0.02), mainly using Kiwi vacuum cups and
Kielland’s forceps to shorten the expulsion period.
The number of episiotomies doubled compared to the
previous year, to speed up the expulsion period of labor and
due to the greater number of instrumental deliveries (15% vs.
7.4%, p = 0.001), a circumstance that did not increase the number of perineal tears, which was maintained in similar figures in
both groups of pregnant women.
During the analyzed period, spinal anesthesia was offered as usual, to 82.5% of pregnant women (p = 0.8), although
we recorded a drastic reduction in the use of Kalinox (from
12.9% to 1.5 %, p = 0.0001), because of its contraindication due
to the risk of coronavirus transmission.
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Table 1: Study Variables “2020 COVID pandemic” group and “2019” group
Variable (%)

2019

2020 Pandem Covid Stat. Significance

Induction

33,1

44

P = 0,06

Oxytocin Induction

33,7

60,2

P = 0,01

Active management PROM

11,6

71,8

P = 0,0001

Intrapartum Oxytocin

34,5

39,7

P = 0,07

Intrapartum fever

2,6

4

P = 0,7

Caesarian section*

13

18

P = 0,02

Instrumental Delivery**

8

13,4

P = 0,02

Humanized Caesarian

79

75

P = 0,8

Caesarian section Standard

100

82,8

P = 0,01

Spinal Anesthesia

82,5

82,2

P = 0,8

Kalinox

12,9

1,5

P = 0,0001

Episiotomy

7,4

15

P = 0,001

Skin to skin

93,5

93,5

P=1

Breastfeeding

93,9

92,5

P = 0,9

Puerperal complications

0,46

0,4

P = 0,9

Modifications in obstetric practice, effects, and complications in pregnancy caused by COVID-19 pandemic. Comparing between "2020 COVID
pandemic" group and "2019" group.

The incidence of pregnant women with intrapartum

out as usual in the “2020 COVID Pandemic” group, without

fever was higher in the “2020 COVID Pandemic” group than in
the “2019” group but without statistical significance (p= 0.7).

significant differences from the previous year (p = 0.9 and p =
1, respectively).

The average length of hospital stay during the
COVID-19 pandemic was significantly reduced because of the
generalization of early discharges; thus, it was 1.9 ± 0.7 days in
the “2020 COVID Pandemic” group, compared to 2.8 ± 2.85 in
the “2019” group (p = 0.0001).
The more frequent puerperal complications included
uterine atony, postpartum hemorrhage, and postpartum fever.
There were no significant differences in the comparison of both
groups (p = 0.9). Breastfeeding and “skin to skin” were carried
JScholar Publishers

The number of newborns admitted to the Neonatal
Service decreased (there were 10 in the 2020 group and 15 in
the 2019 group). The rest remained with their mothers after
delivery. The reasons for admission were: respiratory distress,
hypoglycemia, suspicion of COVID-19 (1 in 2020), prematurity, and observation.
In our study, we reported a series of three cases of
pregnant women diagnosed with COVID-19 infection (all of
J Womens Health Gyn 2020 | Vol 7: 401

them PCR-confirmed from a nasopharyngeal exudate, performed because they presented symptoms compatible with this
condition); the reason for termination of pregnancy in these
cases was the diagnosis of COVID-19 infection in a pregnant
woman at term (with less than 10 days between the onset of
symptoms and delivery in all three cases). The predominant
route of delivery was cesarean section (2/3 cases), performed
under indications other than the infectious symptoms (“failure
to progress” and rejection of vaginal delivery in a patient with
a previous cesarean section). No newborn required resuscitation or hospitalization, and neonatal transmission was not
observed, with all babies presenting two negative PCRs from
nasopharyngeal exudate at birth (separated by 24h). No serological study, amniotic fluid study or umbilical cord blood study
was performed on the babies.

increased the use of oxytocin; however, it was not accompanied
by an increase in the indication for cesarean section due to failure of induction because of PROM. In the current bibliography,
we did not find references related to the management of PROM
in pregnant women not infected with Coronavirus.
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In the current literature, there is no clear evidence in
favor of active management compared to expectant management of PROM in pregnancies at term, although the reduction
in delivery time, the chorioamnionitis rate, and the number of
admissions in neonatal units have been described [6]. Scientific
societies such as ACOG [7]accept both active management and
expectant management at term. In our hospital, we offer both
options, with an expected period of 12 hours, as long as the
amniotic fluid is clear, maternal infection is ruled out and fetal
well-being is verified.

Regarding the maternal results in our series, the evolution of the SARS-CoV-2 infection was favorable (2 cases of
pneumonia without any respiratory failure associated and one
case who showed respiratory symptoms with a normal chest
X-ray), with none of the women requiring ICU admission.

Discussion
The coronavirus pandemic has had a major impact on
the operation of the various hospital structures, as well as on the
assistance provided in the delivery rooms and maternal hospitalization facilities.
In the application and development of all these changes, we rely on the updated recommendations that emerge in the
literature, specifically those presented by the group of Boelig
RC et al. [4].

The behavior in labor inductions was also modified,
prioritizing artificial amniorrhexis after a favorable examination of the uterine cervix (Bishop index) and the use of oxytocin rather than the use of cervical prostaglandins. In those patients who received prostaglandins, cervical maturation times
were also shortened. The published bibliography ratifies that
these two induction methods are the most effective in order to
achieve vaginal delivery within the following 24 hours, opting
for one or the other depending on the obstetric examination [8,
9, 10].
In the “2020 COVID Pandemic” group, the number of

To study the repercussion of the COVID-19 pandemic
in our hospital, we analyzed two groups: one group of pregnant
women who gave birth in our maternity ward in the time period of the pandemic between March 9 and April 17 in the year
2020 and another group of pregnant women who gave birth in
our maternity ward during a similar period of 2019. These two
groups were comparable in terms of maternal age and gestational age at admission.

cesarean sections increased by 5 percentage points, mainly due
to indications of “failure to progress” and “concerns over fetal
well-being”. Our usual obstetric behavior, outside of the pandemic period, is governed by the Standardized Cesarean protocol, chosen in 2014 by the Spanish Ministry of Health as “good
obstetric practice” [11] and which entails little interventionist
attention to childbirth. Basically, the protocol marks the application of some established standards for the indication of cesarean sections, with an ensuing review by a team of obstetricians
that assesses whether the performance followed the standard.
Thanks to this protocol, we usually register a very low C-section
rate in our Center, which normally ranges between 12-13% outside the pandemic situation.

In the “2020 COVID Pandemic” group, active management of PROM was significantly increased, with the aim of
minimizing the length of hospital stay and reducing the risk
of contagion by coronavirus as much as possible. This measure

The application of the standard for cesarean sections
[12] was deeply affected by the COVID-19 pandemic, particularly in the C-sections performed due to “failure to progress”,
in a scenario in which this methodology was difficult to im-
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plement, based on the Harper and Zhang curves [13,14] which
allow adjusting the times of labor progression in those cases of
spontaneous onset of labor as well as in induced and stimulated
deliveries. In the C-sections performed due to “concerns over
fetal well- being”, the standard was followed in all cases.
The higher obstetric interventionism was also evident
in the significant increase in instrumental delivery and in the
number of episiotomies. Again, the need to reduce labor times
led to a change in the way of proceeding in the last phase of
labor or “expulsive period” after complete dilation, with an approximate duration of 1 hour in multiparous and 2 hours in
nulliparous women. Thus, directed pushing was prioritized
over passive fetal descent, as we had been doing regularly following the literature [15].
Current clinical guidelines and the literature published so far advocate for shortening the expulsion period, as it
represents the moment of highest risk of transmission of SARSCoV-2, due to the expulsion of more respiratory droplets (even
when the patient is carrying a surgical mask), and of greatest
maternal exhaustion. This is why the increase in the number
of instrumental deliveries and episiotomies would be justified
[16,17].
The pandemic context did not modify the administration of spinal anesthesia, which continued to be used in all
pregnant women who requested it and in a similar proportion
than other times, its widespread use recommended given the
fact that it decreases the possibility of general anesthesia in the
case of an obstetric emergency. It is worth noting the almost
total reduction in the use of Kalinox, because of the greater risk
of coronavirus contagion that could derive from nebulization
[18].
The pandemic state allowed us to continue with our
protocol of humanization of cesarean sections, which preserves
the family unit (father-mother-newborn), during the immediate postoperative period.
Similarly, breastfeeding was not affected and “skinto-skin” contact with the baby after birth was encouraged. No
greater number of puerperal complications occurred.
Early discharge shortened the average stay and greatly
modified the role of the Neonatal Service since many women
JScholar Publishers

were discharged from the hospital within the first 24 hours after
delivery and came back the following day for the baby’s checkup and the performing of metabolic tests. However, this change
in behavior was not accompanied by a greater number of admissions and readmissions in the Neonatal Service, compared
to the previous year. There was only one case of dehydration in
a newborn after early discharge, which evolved optimally.
In our study, we report a series of three cases of pregnant women diagnosed with coronavirus infection, in which
the predominant way of delivery was a cesarean section (2/3
cases), for reasons not related to the infection, a finding that coincides with the cases published, although the reason for performing the cesarean section is not specified in most of the series [2,3]. The three women had a good postpartum evolution,
a finding that matches the series published by Breslin N et al.
[19].
None of the births was premature, in contrast with
other published series in which the prematurity rate reached
47%. The reason for this discrepancy could reside in the small
size of our sample [20].

Limitations
There are some limitations in our study. Firstly, the
small sample size and the profile of the Obstetric Unit (delivery
room) do not allow us to make conclusions that can be extrapolated to other institutions.
Secondly, during the studied period of 2020, no PCR
test (from a nasopharyngeal exudate) or serological testing for
COVID-19 were performed on any of the pregnant women who
were admitted with labor, PROM or scheduled cesarean
section, unless they were symptomatic and met the indications established by the Spanish Ministry of Health. This fact
may limit the conclusions about the impact of Coronavirus infection on the obstetrics results.

Conclusions
Our obstetric practice has been deeply modified
during the Covid19 pandemic, with an increase in more active management in treating PROM, much more frequent use
of oxytocin due to the need to shorten labor times, a significant
increase in the rate of caesarian sections and instrumental deliveries.
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As a consequence, the average length of hospital stay during the
COVID-19 pandemic was significantly reduced because of the
generalization of early discharges.
However, these changes in behavior were not accompanied by a greater number of admissions and readmissions
in the Neonatal Service, or by postpartum maternal complications.
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