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ABSTRACT

The coronavirus 19 (COVID-19) pandemic and the measures implemented for its
control meant the interruption of prenatal care, with potential risk to maternal
and fetal health. However, conventional in-person prenatal care would imply
exposure and risk of infection in patients and health care providers. The Instituto
Nacional Materno Perinatal (INMP) has incorporated teleconsultation as part of a
new model of mixed prenatal care, which aims to reduce in-person appointments
and, therefore, the contact and risk of viral transmission. The prenatal care package
performs essential activities to care for pregnant women of specific gestational ages
with a greater impact on perinatal and maternal outcomes. This new model could be
generalized nationally and be part of the solution to the disparities of healthcare in
Peru, through policies for the use of telemedicine in prenatal care that facilitate its
implementation, as well as its sustainability after the COVID-19 pandemic.

Key words: Telemedicine, Remote consultation, Prenatal care, Coronavirus infections,
Pandemics, COVID-19.

RESUMEN

La pandemia del coronavirus 19 (COVID-19) y las medidas instauradas para su
control significaron la interrupcién de la atencién prenatal, con potencial riesgo en
la salud materna y fetal. Por otro lado, la atencién prenatal convencional presencial
implicaria exposicion y riesgo de infeccion en pacientes y proveedores de salud. El
Instituto Nacional Materno Perinatal (INMP) ha incorporado la teleconsulta como
parte de un nuevo modelo de atencién prenatal mixto, cuyo objetivo es disminuir las
citas presenciales y, por tanto, el contacto y riesgo de transmisién viral. El paquete
de atencién prenatal incluye actividades esenciales para atender gestantes en
edades gestacionales especificas con mayor impacto en los desenlaces perinatales
y maternos. Este nuevo modelo podria generalizarse a nivel nacional y ser parte de
la solucion a las disparidades de atencién en el Perd, mediante politicas del uso de
la telemedicina en la atencién prenatal que faciliten su implementacion, asi como su
sostenibilidad después de la pandemia de COVID-19.

Palabras clave. Telemedicina, Teleconsulta, Atencion prenatal, Infecciones por
coronavirus, Pandemias, COVID-19.

INTRODUCTION

The World Health Organization (WHO) declared COVID-19 an interna-
tional public health emergency and categorized it as a pandemic in
March 2020, The Peruvian government declared a national state of
emergency on March 16, 2020, as a measure to prevent viral spread®
The COVID-19 pandemic and the measures put in place to control the
spread of the infection, such as quarantine and social distancing®
meant the almost total interruption of outpatient prenatal care nation-
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wide. These measures entailed a potential risk
to maternal and fetal health, since prenatal care
is the only means of recognizing intercurrences
during pregnancy to reduce adverse outcomes.
@ On the other hand, in-person prenatal care
requires mobilization of the patient, accompa-
niment of family members, and interaction with
people in hospital environments®), which gener-
ates risk of exposure and contagion of COVID-19
in the pregnant women with potential occur-
rence of adverse perinatal outcomes®.

Telemedicine is the provision of healthcare ser-
vices using information and communication
technology with potential benefit in overcoming
barriers to health care delivery in the context of
disasters?. In the current pandemic scenario,
telemedicine can complement health care de-
livery when in-person visits are difficult®, as re-
ported in several international experiences and
recommendations of the American College of
Obstetrics and Gynecology (ACOG) and the Soci-
ety for Maternal Fetal Medicine®'%, The National
Maternal Perinatal Institute (INMP), a national
reference center in gynecological-obstetric pa-
thology, has incorporated teleconsultation as
part of prenatal care in a new system of outpa-
tient care for pregnant women, with the aim of
reducing the number of in-person appointments
and, therefore, the contact and risk of viral trans-
mission.

The objective of this article is to describe the
characteristics and organization of the new
mixed model of prenatal care using telemedicine
at the INMP, facilitating social distancing in the
context of the COVID-19 pandemic.

THE TRADITIONAL PRENATAL CARE MODEL

Prenatal care is an important public health in-
tervention and is based on expert opinion and
tradition rather than scientific evidence'3).,
The specific benefits of this model have not
been demonstrated in randomized clinical tri-
als and its efficacy is not entirely clear; how-
ever, it is widely accepted by the health system
and pregnant women‘. The traditional model
considers differentiated schemes for pregnant
women according to risk factors. In low-risk
patients, evaluations are recommended to be
made every 4 weeks until the 28" week, then
every 2 weeks until the 36" week, and then
weekly until delivery. Women with risk factors
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receive additional visits that can reach more
than 14, whose objective is to increase fetal and
maternal monitoring with clinical evaluations
together with endocrinology, cardiology and
laboratory, in addition to vaccination, educa-
tion, and counseling®'.

Currently, it is suggested to prioritize the es-
sential elements of the antenatal care package
and thus provide more effective care with few-
er, but ‘targeted’ visits, especially focusing on
those components of prenatal care that have
been demonstrated an impact on maternal and
perinatal outcomes(™. Nicolaides suggests that
improvement in perinatal outcomes could be
achieved by reversing prenatal care pyramid
based on prioritizing the results of compre-
hensive assessment between weeks 11 and 13
weeks. In this evaluation, patients would be clas-
sified according to the risk of complications; sub-
sequent monitoring would be guided by these
factorst.

EFFECTS OF THE COVID-19 PANDEMIC ON PRENA-
TAL CARE

The COVID-19 pandemic presents as a barrier to
the continuity of prenatal care, putting maternal
health and the possibility of increased adverse
fetal outcomes at risk. The quarantine and im-
mobilization implemented by the Peruvian gov-
ernment in March 2020 meant that outpatient
prenatal care provided by the INMP and all other
health institutions was completely interrupted.
Measures such as social distancing and isolation
increased barriers to transportation and mobi-
lization and the possibility of in-person medical
evaluation. Health personnel with some risk fac-
tors were identified and sent home as a rapid re-
sponse to protect them from spread of COVID-19
infection. Thus, health policies and practices in
response to this new social reality have impact-
ed prenatal care by limiting the scope of care in
health facilities and decreasing the number of
trained staffto.

TELEMEDICINE IN PRENATAL CARE

Several experiences have been published with
new models of prenatal care using telemedi-
cine as a valid option that provides flexibility
to the patient, with positive maternal and fetal
outcomes and great satisfaction of the preg-
nant woman®. Vivanti et al®” and y Peahl et al®??
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describe recommendations for the follow-up
of pregnant women during the SARS-Cov-2
pandemic. They propose structuring it around
three main ultrasounds and offering remote or
in-person follow-up depending on the obstetric
risk. Aziz et al® suggested individualizing care
by incorporating telemedicine into the ACOG
recommendations; this would reduce the risk of
acquiring SARS-Cov-2 during mobilization to an
in-person visit.

Evidence suggests that telemedicine provides
health outcomes comparable to traditional
methods without compromising the doctor-pa-
tient relationship and improving patient satis-
faction and participation?*?%. ACOG considers
increasing the use of telemedicine in various
aspects of obstetrics and gynecology and there-
fore the specialist and other health care provid-
ers should become familiar with and adapt in
this technological tool. However, these technolo-
gy-enhanced health care delivery opportunities
will not totally replace the current standard of
care®.

In the scenario of the COVID-19 pandemic in
Peru, virtual consultation via telephone was in-
tegrated by the INMP for the follow-up of preg-
nant women®®. According to supreme decree
DS-N° 005-2021-SA, teleconsultation is defined
as the remote consultation between a health
professional and a user through the use of in-
formation and communication technologies, for
the purposes of promotion, prevention, diagno-
sis, treatment, recovery, rehabilitation, and pal-
liative care(”,

This system was initiated in May 2020 and un-
til December 2020, 9 007 teleconsultations and
1 230 in-person consultations were provided to
obstetric patients. This included evaluations by
obstetrics-gynecology, cardiology, endocrinolo-
gy, internal medicine, and infectious diseases®,
and allowed us to continue with counseling,
identification and prevention of adverse out-
comes in high-risk pregnancies.

NEW MIXED PRENATAL CARE SCEME IN THE
coVID-19 PANDEMIC SCENARIO

As of August 2020, mixed prenatal care began
at the INMP, combining in-person visits with
telephone teleconsultation. The design of this
new system of care requires the coordination

of various directorates and departments of the
Institute, such as the executive direction of ob-
stetrics and gynecology (DEOG), department
of obstetrics and perinatology, outpatient ser-
vice, statistics and informatics office, and the
admission office. Health care providers were
trained in the use of the ministry of health
MINSA-supplied electronic health records (In-
tegrated Hospital Management System SISGA-
LEN PLUS). In addition, informatic technology
staff is available daily to solve problems and
doubts with the system, even remotely.

LoGISTICS AND ADMINISTRATIVE PROCEDURES
FOR MIXED PRENATAL CARE AT THE INMPP

Access to prenatal care requires an administra-
tive procedure that is carried out through tele-
phone contact (Figure 1). The patient requests
care via WhatsApp message to the telephone
numbers provided on social networks and the
INMP website. A form is filled out with person-
al data and type of health insurance, and the
admission office corroborates the information
sent through telephone communication with
the patient. In continuing patients, the schedul-
ing of the first virtual consultation is carried out.
New patients require comprehensive health in-
surance (SIS) for pregnant women (80% of INMP
patients have it) and a referral form from the
health institution of origin. With both require-
ments, the medical record is opened and the
first virtual consultation is scheduled. If the
patient does not have SIS, she will pay for her
care at Banco de la Nacion agents to the INMP
current account and send the payment voucher
to start the care.

MIXED PRENATAL CARE FLOWCHART

The flow of mixed prenatal care at the INMP is
described in Figure 2. Prior to the virtual con-
sultation, the prenatal care coordinators send
informed consent forms to be filled out and
signed by the patient®. Previous analyses and
ultrasound scans are requested, which are sent
to the physician in charge of the teleconsulta-
tion. Patients are scheduled and assigned. The
gynecologists who perform teleconsultation are
those who were sent home because they have
risk factors for COVID-19 infection. Each physi-
cian working remotely has access to their pa-
tients’ electronic medical records through a link
to SISGALEN PLUS.
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FIGURE 1. LOGISTICS AND ADMINISTRATIVE PROCEDURES TO START
PRENATAL CARE AT THE INMP.
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On the day of the teleconsultation appointment,
the scheduled physician makes a telephone call
to the corresponding pregnant woman. Accord-
ing to the gestational age, a care package spec-
ified in Table 1 is applied to the patient’s first
visit. The first teleconsultation service includes
verifying the pregnancy diagnosis and taking the
medical history in the prenatal care module of
SISGALEN PLUS. According to the gestational age
and risk factors, laboratory tests and the corre-
sponding type of ultrasound are requested. An
educational program is applied to all patients,
including family planning, violence exclusion,
immunizations, psychoprophylaxis (childbirth
preparation exercises), prenatal stimulation, nu-
trition, health care, and alarm signs and symp-
toms of pregnancy and COVID-19. At the end of
the teleconsultation, the physician schedules
the next appointment for in-person evaluation
to continue with the next teleconsultation. Ac-
cording to the patients’ needs, teleconsultations
with specialties such as internal medicine, car-
diology, endocrinology, psychiatry or infectious
disease are scheduled.

The in-person service at the INMP is structured
to achieve the completion of scheduled activi-
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FIGURE 2. FLOWCHART OF MIXED PRENATAL CARE AT INMP.
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ties on the same day. A maximum of 10 patients
are seen per office per day and 25 minutes of
consultation per patient. The appointment tick-
et is previously sent to the patient by email or
WhatsApp, where the date and time of the ap-
pointment, that will serve as a safe-conduct for
transit. The patients cited are on the list at the
entrance of the institution and enter wearing
masks, face shields and unaccompanied. Their
temperature is taken and social distancing is
maintained. After opening the manual clinical
history, weight and height are assessed in the
triage module. Patients are sent to a medical
consultation with the obstetrician-gynecologist,
clinical laboratory, fetal medicine for ultrasound,
vaccination and dental evaluation, until all the

Medical specialties
e |CU and/or Internal Medicine
» Cardiology for surgical
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TABLE 1. PRENATAL CHECK-UP SCHEDULE ACCORDING TO GESTATIONAL AGE.

weeks

Verification of pregnancy diagnosis
Elaboration of the clinical record in the prenatal care module of SISGALEN®
Identify obstetric risk conditions
Request genetic ultrasound
61010 Teleconsultation Request laboratory tests
Counseling on nutrition, nausea control and folic acid supplementation
Counseling on gestational warning signs
Counseling on BTB®
Search for COVID-19 contacts and symptomatology

In-person clinical evaluation

Genetic ultrasound

Laboratory tests

Medication dispensing

Signing of BTB consent form

COVID-19 contact and symptomatology search

Counseling on nutrition, nausea control, and folic acid supplementation
Counseling on gestational warning signs

Ntol4 In-person

Counseling on gestational warning signs

Evaluation of laboratory results

General counseling (diet, iron, and folic acid supplementation, family planning)
Order morphological ultrasound

Request glucose tolerance test

Search for COVID-19 contacts and symptomatology

141020 Teleconsultation

On-site clinical evaluation
Morphological ultrasound examination
Laboratory tests: basal glucose and/or glucose tolerance test
Corresponding vaccination
201024 In-person Medication delivery
Search for COVID-19 contacts and symptomatology
Guidance on diet, nausea control, and folic acid supplementation
Counseling on warning signs of pregnancy
Scheduling psychoprophylaxis workshop

Counseling on warning signs of pregnancy

Evaluate laboratory results (rule out gestational diabetes)

General counseling (nutrition, iron, and folic acid supplementation, family planning)
Order Doppler ultrasound

Order laboratory tests

Request surgical risk, anesthesiologic risk according to the patient's needs

Search for COVID-19 contacts and symptomatology

Schedule psychoprophylaxis workshop

281034 Teleconsultation

In-person clinical evaluation, pelvimetry and delivery route
Doppler ultrasound scan
Laboratory tests
Corresponding vaccination
341036 In-person Delivery of medications
Search for COVID-19 contacts and symptomatology
Guidance on nutrition, nausea control and folic acid supplementation
Orientation on warning signs of pregnancy
Scheduling psychoprophylaxis workshop

Counseling on warning signs of pregnancy

Evaluate laboratory results

General counseling (nutrition, iron and folic acid supplementation, family planning)
Counseling on postpartum contraception

Search for COVID-19 contacts and symptomatology

Schedule psychoprophylaxis workshop

Over 37 Teleconsultation

@ SISGALEN: Integrated hospital management system
b BTB: bilateral tubal ligation
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activities scheduled in the teleconsultation are
completed. The patient can access an in-person
consultation on the same day if required. At the
end of the evaluations, medications are collect-
ed from the pharmacy and the next teleconsul-
tation appointment is scheduled according to
the established scheme.

High-risk pregnant women may require an in-
crease in the frequency of in-person evalua-
tions, as well as ultrasound and laboratory tests.
Risks considered include hypertensive disease
of pregnancy, gestational or pre-gestational di-
abetes, history of prematurity or stillbirth, fetal
conditions such as intrauterine growth restric-
tion, multiple pregnancy, congenital anomalies
among others.

LIMITATIONS AND STRENGTHS

The major limitation in this new model of pre-
natal care is the accessibility of patients to the
institution, due to the weaknesses of our refer-
ral system. A large number of high-risk preg-
nant women who request care cannot be seen
because they do not have a referral from their
center of origin. Additionally, it is necessary to
establish a greater number of on-site clinics
to cover the institutional demand that has in-
creased in recent months (40 new patients re-
quest care per week).

The great strength in the change of the prena-
tal care model is the rapid adaptation of medical
specialists and health care providers to the use
of telemedicine in patient care, despite their lack
of knowledge in the use of the technology and
initial resistance to change. Currently, they are
very satisfied with the system and patient loy-
alty. It has been possible to detect pregnancy
complications early and to prepare patients for
elective cesarean sections, in appropriate cases.
In addition, teleconsultation has improved the
quality of care due to improvements in the edu-
cational and health prevention program.

FUTURE CONSIDERATIONS

Peru faces multiple challenges in the field of
health care. One of them is accessibility due to
geographical, cultural, and socioeconomic barri-
ers. The use of telemedicine could be part of the
solution to health disparities. Thus, this mixed
model of prenatal care could be generalized at
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the national level with individualized adaptation
to each health institution. To do so, standardized
policies and guidelines for telemedicine use at
the national level are required to facilitate its im-
plementation, improvement, and sustainability
after the COVID-19 pandemic. And they have the
potential to improve access to and use of prena-
tal care throughout Peru.

The unexpected situation of the COVID-19 pan-
demic has been the impetus for improvements
and changes in the institutional health care
system. The digitization of the clinical histo-
ry in outpatient consultation was a necessity
that was quickly implemented and allowed the
connectivity of remote care by teleconsultation
and in-person consultation, as well as between
specialties. Itis still necessary to implement the
electronic medical record in all the services of
the institution, in order to obtain a single, digi-
tized system.

The INMP is currently implementing and validat-
ing the new prenatal care module that collects
detailed data from the obstetric medical history.
This will allow for faster patient care and use of
this information for the digitization of the pre-
natal control card, as well as for various uses
such as research. The INMP, in a joint project
co-financed by the National Council for Science,
Technology and Technological Innovation (CON-
CYTEC), is developing a mobile application for
pregnant women and physicians, which will al-
low access to the prenatal control scheme, card
and important pregnancy information, and will
also serve as quality control of the care provid-
ed. This application has a traffic light system to
evaluate compliance with the programmed care
package according to gestational age.

CoNCLUSIONS

The new mixed model of prenatal care has been
implemented at the INMP to reduce the expo-
sure of the pregnant woman and healthcare
personnel to COVID-19, and uses teleconsulta-
tion with an electronic medical record system
as an important tool. This model of care has a
scheme based on the essential services offered
in the prenatal package and has demonstrated
an impact on perinatal and maternal outcomes.
The use of telemedicine in Peru could contribute
to solving health accessibility disparities in our
country.
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