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ARTICLE INFO ABSTRACT
Keywords: Objective: To develop and assess the GAIA! app, designed to assist pregnant women and healthcare professionals
Pregnancy in managing infectious diseases during pregnancy, and to bridge the information gap between health pro-

Mobile application
Infectious diseases
Vaccines

fessionals and expectant mothers.

Study Design: This collaborative initiative in Italy involved partnerships with the University of Florence, Careggi

University Hospital, and other institutions. The app, built on the Ionic framework, is available on both Apple and
Google App Stores. It offers two distinct modes: “healthcare providers” and “patients.” Content for the app was

derived from extensive literature reviews and clinical guidelines.

Results: Since its August 2022 launch, the GAIA! app has garnered over 2,500 downloads, indicating its effec-
tiveness and acceptance within the community. The app differentiates itself from others, such as the Sanford
Guide, by focusing specifically on the needs of pregnant women. It ensures cross-platform compatibility, a user-

friendly interface, and offline functionality.

Conclusions: The GAIA! app has successfully addressed a niche in infectious disease management for pregnant
women, gaining significant traction within the community. While it has seen substantial success, challenges like
continuous updates and potential language expansion remain. Future endeavors will address these challenges

and further evaluate the app’s impact on maternal and child health.

Acronyms and abbreviations used in the text: GAIA!, Gravidanza App Infezioni Alt! (Pregnancy App Infections Stop!); HIV, Human Immunodeficiency Virus; COVID-

19, Coronavirus Disease 2019; HTLV-1, Human T-cell Lymphotropic Virus type 1; GPT, Generative Pre-trained Transformer.
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Introduction

Infectious diseases significantly impact morbidity and mortality in
pregnant women and their fetuses, as pregnancy compromises immu-
nity, heightening vulnerability to viral, bacterial, fungal, and parasitic
infections. Pathogens like cytomegalovirus, herpes simplex virus,
rubella, toxoplasmosis, hepatitis B, syphilis, and HIV can transmit from
mother to child during pregnancy, delivery, or breastfeeding, causing
congenital or neonatal complications [1,2]. Other infections, such as
chickenpox, listeriosis, group B streptococcus and bacterial vaginosis,
can cause spontaneous abortion, preterm childbirth, stillbirth and
neonatal sepsis [3,4].

Diagnosing and managing infections in pregnancy demands weigh-
ing benefits and risks for both mother and fetus. Treatments for common
infections like urinary tract infections, influenza, sexually transmitted
diseases, and vaginitis must be both safe and effective during pregnancy
[5]. Infections that could harm the developing fetus may be preventable
through vaccination (e.g., rubella, hepatitis B), screening and treatment
(e.g., syphilis, HIV), or prophylaxis (e.g., malaria). Those transmissible
during delivery or breastfeeding can be mitigated by cesarean section (e.
g., herpes simplex virus), intrapartum antibiotics (e.g., group B strep-
tococcus), or antiretroviral therapy (e.g., HIV) [5].

The prevention and control of infectious diseases in pregnancy are
essential for improving maternal and neonatal health outcomes [6,7].
Pregnant women should receive appropriate prenatal care, including
immunizations, screening tests, counselling and education on preven-
tive measures [8,9].

Challenges in managing diseases during pregnancy include detecting
asymptomatic or non-specific conditions, ensuring treatment safety and
efficacy that might be contraindicated or risky during pregnancy, and
requiring long-term follow-up of maternal and fetal outcomes post-
infection [10-12]. Finally, some are connected to the emergence or re-
emergence of infections due to environmental changes, human migra-
tion or antimicrobial resistance [13-15].

To overcome these challenges, accessible informatics tools, web
tools, and mobile apps are needed to help healthcare professionals and
patients prevent and manage infectious diseases during pregnancy.
Several tools offering comprehensive antimicrobial therapy information
for various infections are already available [16-24]. However, Italy
lacks a tool that fully meets the informational needs of healthcare
workers and women of childbearing age on managing infectious diseases
before and during pregnancy. This study aims to describe the creation,
testing, and use of an app for managing pregnancy infections, as part of
the GAIA! Project.

Material and methods
Partners

The GAIA! Project was funded by Cassa di Risparmio di Firenze
Foundation. University of Florence, Careggi University Hospital, the
Local Health Authority of Central Tuscany, and CiaoLapo Foundation, a
non-profit organization providing assistance during pregnancy, were the
project partners. The companies involved in the technical development
of the app were the computer science companies Dynamedics and
Spindox.

Technical development

From a technical standpoint, the cross-platform mobile app devel-
oped was based on the Ionic framework [25]. The interface of the app
was built to meet the needs of both clinicians and patients. The devel-
opment process involved creating and testing various versions of the app
with small groups of patients and healthcare professionals from the
participating clinical and healthcare institutions. The app can store all
information on infectious diseases and pregnancy therapies locally on
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the user’s device, allowing full access to the app’s functions even in the
absence of an internet connection. The user interface was refined and
optimized based on feedback received from a panel of professional ex-
perts and non-clinical users.

Contents creation

A comprehensive narrative review of literature (PubMed and
Embase) and clinical guidelines was performed to create the content of
each item included in the app, i.e., infective agents, vaccines, and
pharmacological treatments (antibiotics for systemic use, antiviral
agents, and antifungals). The text of each review was drafted in two
different versions, a detailed one for healthcare professionals and a
simplified one for patients. A content tree was used to organize all the
information.

The scientific text review process engaged the project’s clinical and
scientific team for years, further complicated by clinical commitments
during the COVID-19 emergency. In some instances, this led to as many
as ten revisions of the text for each entry, ensuring that the most up-to-
date scientific evidence on infectious diseases in pregnancy was accu-
rately translated and succinctly summarized for the two target audiences
(clinicians and patients) the app is designed for.

Release and dissemination

The app was developed in three years. Once the technical work on
the two versions of the app (iOS and Android) was completed, the app
was submitted to the Apple and Google stores for validation and pub-
lication, and it was finally published on the stores in early August 2022,
freely available to all users, patients, and healthcare professionals.

After the release, the App was promoted both online in social media
channels and through posters and flyers that directed users, via a QR
code, to the app’s download sites.

Monitoring

The number of downloads, their rate over time, the session/active
device ratio, the conversion rate (the percentage of users who success-
fully completes the process of downloading and installing the app after
encountering a promotional or marketing campaign), and the ratings of
users were monitored.

Clinical insights and real-world validation in the GAIA! project

Our methodology is founded on the insight that the GAIA! app’s
development is deeply rooted in the practical experience of a premier
infectious disease department in Italy, further enhanced by the collec-
tive expertise of a wide-ranging network of gynecologists and obstetri-
cians both nationally and internationally to ensure that the app
accurately addresses the needs of healthcare providers and patients by
mirroring the actual challenges and advancements encountered in
healthcare settings. Monitoring metrics were defined and used to verify
the app’s effectiveness and applicability in fulfilling the real-world
clinical demands identified by clinicians actively participating in the
study and guarantee that the GAIA! app remains relevant and beneficial
for healthcare professionals and patients navigating the complexities of
infectious diseases in pregnancy, making it not only a cutting-edge
technological solution but also an indispensable asset for enhancing
maternal and child health.

Results
Download and first-time use

The GAIA! app is available in both Apple (https://apps.apple.com/i
t/app/gaia-infezioni-e-gravidanza/id1633439883) and Google App


https://apps.apple.com/it/app/gaia-infezioni-e-gravidanza/id1633439883
https://apps.apple.com/it/app/gaia-infezioni-e-gravidanza/id1633439883
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(https://play.google.com/store/apps/details?id=it.spindox.gaia&hl=it
&gl=US) Stores for download.

Upon opening the app, users are presented with a screen that allows
them to choose between the “healthcare provider” and the “patient”
mode (Fig. 1). Both sections provide access to a gestational calculator,
which was included based on requests from both user groups, healthcare
providers, and patients. Once users enter their respective section, they
are presented with a navigable content tree organized according to the
following structure:

e Infectious Diseases
o Bacterial:

= Chlamydia

m Gonorrhea

m Listeriosis

= Lyme disease

m Pertussis

GAIA

APP per la prevenzione e la corretta
gestione delle Infezioni in Gravidanza

OPERATORE

SANITARIO PAZIENTE

CREDITS

DEGLI STUDI

FIRENZE

Versione della App: 1.0 — Edizione: gennaio 2022

Fig. 1. GAIA! app, selection of the healthcare provider or patient mode.
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= Syphilis

m Group B Streptococcus

o Viral:

= Cytomegalovirus

n COVID-19

= Hepatitis B

m Hepatitis C

Genital herpes

Human papillomavirus

HIV

HTLV-1

Influenza

Hand, foot, and mouth disease
Measles

Parvovirus B19

Rubella

Varicella and herpes zoster

Zika virus

Parasitic:

Malaria

Chagas disease

Schistosomiasis

Toxoplasmosis

Vaccinations:

Recommended before pregnancy
Recommended during pregnancy
Contraindicated during pregnancy
Not recommended during pregnancy
m Possible if the benefit outweighs the risk
m Recommended in the postpartum period
e Antimicrobials:

= Antibiotics

= Antifungals

= Antivirals

H @ B B ¢ E E B N O N N N HE N N N N ENE NN

The content of the sections varies significantly depending on the
mode of use, healthcare provider or patient. An internal search engine is
included to allow users to promptly search for content of their interest.

Resources for the healthcare provider

Each infectious diseases listed in their respective category allows the
user to explore the following topics through expandable sections:
pathogen, transmission, incubation period, contagious period, maternal
disease clinical features, infection peculiarities during pregnancy, risk of
maternal-fetal transmission, neonatal outcomes, screening, manage-
ment in case of contact, management in case of infection, postpartum
indications, prevention, bibliography (Fig. 2).

Similarly, for the vaccination section, the informative fields from
which the clinician can obtain information from the app include ther-
apeutic indications, qualitative and quantitative composition, dosage
and administration, pharmacodynamic properties, contraindications,
adverse effects, interactions with other medications and other forms of
interaction, information on fertility, pregnancy, and breastfeeding
(Fig. 2).

Regarding antimicrobials, the informative sections include: phar-
macological class, former Food and Drug Administration classification
[26], the Australian categorization system for prescribing medicines in
pregnancy category [27], Micromedex classification [28], and infor-
mation about risks, pregnancy, and breastfeeding (Fig. 2).

Each entry includes an appropriately referenced bibliography section
for healthcare providers, as a solid foundation evidence for the infor-
mation presented.


https://play.google.com/store/apps/details?id=it.spindox.gaia&amp;hl=it&amp;gl=US
https://play.google.com/store/apps/details?id=it.spindox.gaia&amp;hl=it&amp;gl=US
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< COovID-19 [

SARS-CoV-2 (acronimo dall'inglese severe acute
respiratory syndrome coronavirus 2)

Peculiarita dell'infezione in gravidanza:

Rispetto a donne della stessa eta non in
gravidanza, le gestanti sono piu soggette a
sviluppare forme gravi con aumentato rischio di
ricovero in terapia intensiva, ventilazione invasiva,
ECMO e morte. | principali fattori di rischio per
malattia severa in gravidanza sono: eta > 35 anni,
obesita, ipertensione e diabete preesistente.
Inoltre, in donne affette da COVID-19 durante la
gravidanza, sembra sussistere un‘aumentata
incidenza di parto pretermine.

Indicazioni per il post-partum:

Prevenzione:

Bibliografia:

European Journal of Obstetrics & Gynecology and Reproductive Biology 299 (2024) 96-104

€ MPR Morbillo Parotite R... "

Vaccino per Morbillo, Parotite e Rosolia

QUESTO VACCINO E CONSIGLIATO IN PREVISIONE
DELLA GRAVIDANZA, CONTROINDICATO DURANTE LA
GRAVIDANZA E RACCOMANDATO NEL PUERPERIO

Indicazioni terapeutiche

I
d > w
1 1 1

Immunizzazione attiva dei soggetti sani, a partire
dai 9 mesi di eta, contro morbillo, parotite e
rosolia. La vaccinazione post-esposizione,
eseguita entro 3 giorni dal contatto, puo fornire
una certa protezione contro un'infezione da
morbillo, ma non contro un'infezione da parotite o
rosolia.

Composizione qualitativa e quantitativa

Posologia e modo di somministrazione

Proprieta farmacodinamiche

La vaccinazione con una dose singola induce
anticorpi contro il morbillo nel 98,1%, contro la
parotite nel 94,4% e contro la rosolia nel 100% dei
vaccinati precedentemente sieronegativi. Tassi
ancor piu alti di sieroprotezione sono stati indotti
nei confronti di tutti e tre i virus dopo la seconda
somministrazione. Una serie di studi ha dimostrato
un alto grado di efficacia protettiva garantita dalle
singole componenti del vaccino. Questi studi
hanno anche stabilito che la sieroconversione in
risposta alla vaccinazione contro il morbillo, la
parotite e la rosolia rifletteva la protezione da
queste malattie. Il profilo di immunogenicita risulta
simile per entrambe le vie di somministrazione
intramuscolare e sottocutanea.

Interazioni con altri medicinali ed altre forme
d’interazione

+

€ Amoxicillina -

Classe:

Beta-lattamici

Precedente classificazione FDA:

Categoria AU TGA:

Categoria micromedex:

Nessuna segnalazione di effetti teratogeni o
tossici feto/neonatali.

Gravidanza:

Utilizzo consentito in tutte le epoche gestazionali.

Allattamento:

Utilizzo consentito date le minime quantita
rintracciabili nel latte materno: in seguito
all'assunzione di 1g di amoxicillina, il picco della
concentrazione nel latte materno viene raggiunto
dopo 4-5 ore e risulta pari a 0,81 mg/L (range 0,39-
1,3 mg/L). Monitorare il neonato per la possibile
comparsa di eventi avversi. Fra questi, rash e
diarrea dovuta principalmente all'alterazione della
flora batterica intestinale.

Fig. 2. GAIA! app, examples of items of the healthcare provider sections: COVID-19 (infectious diseases section), MMR vaccine (vaccination section), Amoxicillin
(antimicrobials section), some sections are expanded to give a snapshot of how the app is structured.

Resources for the patient

Regarding infectious diseases, the expandable fields are indicated by
simple questions for each specific disease to which the app provides
answers to the patient: “What is the cause?”, “How is it transmitted?”,
“What are the symptoms?”, “What is the risk for the fetus?”, “What
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should be done in case of a high-risk contact?”, “What should be done in
case of infection?”, “How to prevent the infection?” (Fig. 3).

For vaccinations, the informative fields include vaccine name and
composition, administration method, mechanism of action, contraindi-
cations, adverse events, interactions with other medications and other
forms of interaction, information concerning fertility, pregnancy, and
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< COVID-19 fa

Qual é la causa?

Coronavirus SARS-CoV-2

Come si trasmette?

« Contatto diretto con secrezioni naso-faringee o
tramite goccioline di dimensioni pil o meno
grandi emesse con respiro, starnuti, tosse. La
trasmissione & pil probabile in caso di contatti
ravvicinati, entro due metri. Anche soggetti
asintomatici possono trasmettere il virus. Il
contagio pud avvenire, anche se con minore
efficienza, indirettamente toccando oggetti
contaminati e portando quindi le mani al naso,
alla bocca o agli occhi.

Ad oggi non sono disponibili sufficienti
evidenze in merito ad altre possibili modalita di
trasmissione.

Quali sono i sintomi?

Qual & il rischio per il feto?

Cosa fare in caso di contatto a rischio?

Cosa fare in caso di infezione?

In caso di positivita al tampone per SARS-CoV-2
sarai seguita dal tuo medico di medicina generale.
E’ opportuno che anche il tuo ginecologo venga
informato. | medici, in base al tuo stato di salute,
valuteranno se & necessario disporre un ricovero
ospedaliero oppure se la tua situazione puo essere
adeguatamente gestita a domicilio.

Come prevenire |'infezione?

I
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&  MPR Morbillo Parotite R... f

&  Aciclovir

Vaccino per Morbillo, Parotite e Rosolia

QUESTO VACCINO E CONSIGLIATO IN PREVISIONE Classe:
DELLA GRAVIDANZA, CONTROINDICATO DURANTE LA

GRAVIDANZA E RACCOMANDATO NEL PUERPERIO

Anti-erpetico

Denominazione del vaccino

Nessuna segnalazione di malformazione alla

Nei foglietti illustrativi dei vaccini contro morbillo, 3 X . R . .
nascita o di effetti tossici per il feto o il neonato.

parotite e rosolia disponibili in Italia potrete
leggere: “Polvere e solvente per soluzione
iniettabile - Vaccino antimorbillo, antiparotite e
antirosolia”

Gravidanza:

Utilizzo consentito durante tutta la gravidanza.
Questo farmaco & stato utilizzato in modo sicuro
per trattare I'herpes genitale nelle donne in tutte le
fasi della gravidanza.

La sua composizione

| vaccini disponibili in Italia per morbillo, parotite e
rosolia sono costituiti da virus vivi e attenuati. Le
varie specialita di vaccino trivalente MPR in
commercio possono contenere tracce di
neomicina, sorbitolo e proteine dell’'uovo.

Allattamento:

L'utilizzo di aciclovir durante I'allattamento &
consentito. Anche se non sono riportati ad oggi
eventi avversi in neonati esposti ad aciclovir
tramite I'allattamento al seno, monitorare per la
possibile comparsa di reazioni avverse.

Come viene somministrato

Come agisce

II

roindicazioni +

Effetti indesiderati

Le pill comuni reazioni avverse osservate nei

soggetti vaccinati contro morbillo, parotite e

rosolia sono: febbre, reazioni al sito di iniezione

(eritema, dolore, gonfiore, ecchimosi) e, con minor - -
frequenza, esantema morbilliforme o altra eruzione

cutanea e infezioni del tratto respiratorio superiore.

Raramente, nelle donne, sono state osservate

artrite e artralgia (di solito transitoria).

Interazioni con altri medicinali ed altre forme i

d'interazione

Fertilita

Gravidanza

Allattamento

Fig. 3. GAIA! app, examples of items of the patient sections: COVID-19 (infectious diseases section), MMR vaccine (vaccination section), Acyclovir (antimicrobials

section), some sections are expanded to give a snapshot of how the app is structured.

breastfeeding (Fig. 3). As for the antimicrobials, the informative fields
accessible to patients include pharmacological class, and information
about risks, pregnancy, and breastfeeding (Fig. 3).

For the patients, a user-friendly approach has been adopted to
facilitate access to relevant and reliable information sources. A single
section titled “Useful References for Patients” has been included, which
comprises the curated list of high-quality sources from which informa-
tion was drawn. These sources are authoritative, official, and written in
a manner that is easily comprehensible for individuals without a medical
or healthcare background. The inclusion of this section on the patients’
home page ensures convenient accessibility (Fig. 4).

Utilization data

To accelerate the adoption of the app, in the first months of its
release, it was heavily promoted on social media and partners internet
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channels (Fig. 5). As can be seen from Table 1, Fig. 6 and Fig. 7, the
maximum number of downloads and the majority of the app’s user base
occurred during the first months, when the promotion of the app on
social media was active (August-October 2022). However, over time,
there has been a relatively constant rate of downloads and installed
audience.

In the initial months of usage, the conversion rate was of 26.3 %
(Fig. 8). The app consistently maintains a session/active device ratio
above 1.50. For example, in the months from April to June 2023, the app
has session/active device ratio of 1.95 (Fig. 9). The session/active device
ratio value of 1.95 indicates that, on average, users of the GAIA! app
open it to consult it almost twice a day.

The app has received excellent ratings from users on both app stores,
currently corresponding to 5 out of 5 stars.
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Paziente

Malattie infettive

Vaccinazioni

Antinfettivi

Riferimenti utili per i pazienti

CALCOLO SETTIMANE GESTAZIONALI

Fig. 4. GAIA! app, patients’ homepage with the link to the “Useful References
for Patients” section.

Discussion

The results of this study demonstrate the feasibility and usefulness of
developing a mobile app that can assist health care workers and patients
in the knowledge and management of infectious diseases during preg-
nancy. The GAIA! app is an innovative tool in the Italian medical
landscape that offers comprehensive and evidence-based information on
various aspects of infectious diseases, vaccinations, and antimicrobials
that are relevant for the management of pregnancy; it acts as a vital
bridge between health professionals and expectant mothers, offering a
comprehensive and user-friendly platform to ensure the health and
safety of both mother and child. For health professionals, the app pro-
vides rigorous scientific information on emerging infectious diseases,
evidence-based guidelines for risk assessment, and tailored recommen-
dations for pregnant patients. Several applications assist clinicians in
managing infectious diseases. The Sanford Guide [21] provides
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Dynamedics
90 follower

&me

Om

Dalla gaia scienza alla Gaia! App.

Spindox
56.193 follower

&me

Frutto di un lavoro pluriennale e di un impegno costante, I'app GAIA ..vedi altro

spindox

ORATAL SOUL

om ~

(5 Consiglia @ Commenta [:)_j Diffondi il post

Fig. 5. The app promoted on social media (LinkedIn).

Table 1
Total downloads of the app.

Month Apple Store Google Play Store Total Downloads
Downloads Downloads (per month)
August 2022 296 269 565
September 331 325 656
2022
October 2022 262 371 633
November 55 66 121
2022
December 47 43 90
2022
January 2023 53 39 92
February 41 36 77
2023
March 2023 46 35 81
April 2023 44 32 76
May 2023 31 25 56
June 2023 28 39 67
Total 1234 1280 2514
Downloads

comprehensive antimicrobial therapy advice but lacks pregnancy-
specific features, unlike the GAIA! app which offers targeted guidance
for managing infections in pregnant women. While general medical apps
like UpToDate [22] and Medscape [23] provide extensive information,
they do not specialize in obstetric care. The Pregnancy + app [24] covers
overall pregnancy health but not infectious diseases. In contrast, GAIA!
delivers detailed, pregnancy-focused infectious disease information,
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1,000
750
500
250
0
Aug 2022 Oct Dec Feb 2023 Apr Jun
Fig. 6. Installed Audience of the app (Google Play Store).
150
100
50
0 u MMMMMA
Aug 2022 Oct Dec Feb 2023 Apr Jun

User acquisition (All users, All events, Per interval, Daily) e= All countries / regions

Fig. 7. User acquisition (Google Play Store).

IMPRESSIONS®™), PRODUCT PAGE VIEWS®**), CONVERSION RATE"),

IMPRESSIONS 2 PRODUCT PAGE VIEWS 2 CONVERSION RATE 2
3.7K 808 26.3%
. 0% 0% . 0 0%
Daily Average

Fig. 8. Impressions, product page views and conversion rate for the GAIA! app.

uniquely filling a critical gap in obstetric support. The GAIA! app equips reliable, comprehensive information on managing infectious diseases in
healthcare providers with up-to-date information for effective decision- pregnancy, drawing from international scientific literature and guide-
making and interventions, while pregnant women benefit from acces- lines. Features include bibliographic references, a simple design, an in-
sible preventative resources and educational materials. This collabora- ternal search engine, and a gestational age calculator. Available for free
tive tool enhances maternal health and protects pregnancies. It offers on i0S and Android, the app works offline, ensuring usability in areas
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Confronta con: Dispositivi attiviv  Giorni v

7 9 11 13 15 17 19 2123

Fig. 9. Session/active device ratio.

with limited internet access.

The app has been downloaded by more than 2,500 users since its
launch in August 2022, with a higher number of downloads in the first
three months when the app was actively promoted on social media and
partners’ internet channels. The app’s conversion rate of 26.3 % is very
good, indicating that a large proportion of users who interacted with the
promotional campaign actually went on to download and install the app.
Moreover, a high session/active device ratio of 1.95 has been observed,
suggesting that users are actively using the app multiple times on
average, indicating a successful and engaging app experience and that
the app has achieved a good level of dissemination and adoption among
both healthcare workers and patients.

Study’s limitations

Our study highlights key challenges for the GAIA! app, including the
need for its broader dissemination and adoption among healthcare
providers and patients. It’s crucial to regularly update the app with the
latest scientific evidence and clinical guidelines to maintain relevance.
Additionally, the app’s current availability only in Italian limits its
accessibility to non-Italian speakers, underscoring the importance of
expanding to multiple languages and adapting to various cultural con-
texts. Addressing these issues will involve promoting the app more
widely, ensuring ongoing updates by medical experts, and translating
and culturally adapting the content.

Conclusions

In conclusion, GAIA! is a novel and innovative mobile app that aims
to provide support to health care workers and patients on the knowledge
related to the prevention, diagnosis and pharmacological treatment of
infections in pregnancy. The app has been developed by a multidisci-
plinary team of experts, using a cross-platform framework, and has been
published on the Apple and Google App Stores.

The app has shown promising results in terms of downloads, con-
version rate, session/active device ratio, indicating a high level of user
engagement and satisfaction. However, the app also needs further
improvement and evaluation to overcome some challenges and limita-
tions related to its dissemination, updating, and expansion.

Future work will focus on addressing these issues and assessing the
impact of the app on maternal and neonatal health outcomes. One of the
planned developments of the app is to make its content updatable in real
time by medical experts in infectious diseases and in clinical pharma-
cology, ensuring its validity and reliability.
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