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Abstract: Background/Objectives: the SARS-CoV-2 (COVID-19) pandemic has significantly impacted a large
portion of the global population. Numerous studies have investigated the potential outcomes of Coronavirus
infection in pregnant women, aiming to identify variables that may be associated with either improved or
worsened outcomes. In this context, nutritional factors have occasionally been hypothesized to play a potentially
important role in preventing adverse obstetric outcomes in pregnant women affected by COVID-19. We
conducted a comprehensive literature review to examine the relationship between COVID-19 and nutrition. Our
objective was to provide an updated and state-of-the-art overview of the interactions between nutrition, COVID-
19 infection during pregnancy, and perinatal, obstetric, and neonatal outcomes. Methods: we conducted a
comprehensive literature search in electronic databases, namely PubMed, Medline, and Embase, focusing on the
relationship between COVID-19 and the role of diet and micronutrients in pregnancy. Results: an adequate
nutritional intake, coupled with a healthy lifestyle, along with the consumption of probiotics and prebiotics and
the supplementation of specific micronutrients, appears to play a crucial role in preventing adverse outcomes
and pregnancy complications associated with COVID-19. Conclusions: obstetric research must continue to
advance preventive strategies against the SARS-CoV-2 virus, including those focused on nutrition.
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1. Introduction

The global ramifications of the COVID-19 pandemic have been extensive, impacting a
substantial portion of the world's population. Tragically, nearly 12 million lives have been lost due
to the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [1]. These viruses share
similarities with the ones accountable for the Middle East Respiratory Syndrome coronavirus (MERS-
CoV) and the Severe Acute Respiratory Syndrome coronavirus (SARS-CoV). However, they exhibit
heightened contagiousness and aggression. [2],[3].

Indeed, complications of Coronavirus disease encompass severe interstitial pneumonia,
hypoxemia, and respiratory distress syndrome. These complications often necessitate hospitalization,
admission to intensive care units, and sadly, may result in fatalities [4].

From the onset of the pandemic to date, numerous studies evaluated the potential outcomes of
Coronavirus infection in pregnant women. In Italy, the SARS-CoV-2 rate was 6.04 per 1,000 births
among pregnant women.in the year 2020. [1] Among them, 72.1% experienced mild COVID-19
without pneumonia or the requirement for ventilatory support. The occurrence of severe disease was
notably linked to women's pre-existing comorbidities, obesity, and citizenship from High Migration
Pressure Countries [5]. Some observations and limited evidence from few small-sized studies have
hypothized that specific dietary regimen, specific nutrients, vitamins or supplements could
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potentially interfere with the outcomes of the Covid19 disease during pregnancy, eventually
contributing to the prevention of complications related to gestational Coronavirus.

In this review, we aim to scrutinize the existing evidence in this area, and assessing whether
nutritional outcomes may play such a role.

2. Materials and Methods

We conducted a comprehensive literature search in electronic databases, namely PubMed,
Medline, and Embase, focusing on the relationship between COVID-19 and the role of diet and
micronutrients in pregnancy. To achieve this, we employed a combination of specific keywords
(MeSH or Emtree), including "pregnancy OR pregnant women," "COVID-19 OR SARS-CoV-2,"
"nutritional,” "vitamin," "mineral," and "diet." Our inclusion criteria were limited to publications in
the English language. Additionally, we manually scrutinized the references of selected publications
for additional relevant articles, which were subsequently included in our review. Our primary
emphasis was placed on meta-analyses, randomized controlled trials, and large prospective or
retrospective cohort studies. It is important to note that our article, being categorized as an expert
review, did not involve the execution of a systematic review of the literature.

3. Results
3.1. COVID-19 and Pregnancy

Pregnancy markedly heightens the susceptibility of expectant mothers to infectious diseases,
including COVID-19 infection. This increased vulnerability can be ascribed to physiological changes
during pregnancy, such as the suppression of the maternal immune system to shield the foetus from
potential immune reactions until delivery. Additionally, anatomical adaptations, including the
elevation of the diaphragm in response to the expanding uterus, mucosal oedema in the respiratory
tract, and increased oxygen requirements, contribute to this heightened susceptibility Inizio
modulo[6]. Contrary to initial conflicting data, current literature encompasses several systematic
reviews and meta-analyses that consistently highlight an increased risk of Coronavirus infection
among pregnant women. This specific vulnerability may contribute to an elevated risk of adverse
pregnancy outcomes [7],[8], [9].

In the third trimester of gestation, infection has been found to be linked to effects of a more
substantial magnitude [10]. Specifically, SARS-CoV-2 triggers distinctive inflammatory responses at
the maternal-foetal interface and elicits humoral and cellular immune responses in the maternal
blood. Additionally, it induces mild cytokine production in the neonatal circulation [11].

Numerous studies underscored the pivotal role of the ACE2 receptor, not solely in the initiation
of Coronavirus infection but also in the pathogenesis of placental hypoxemia and adverse pregnancy
outcomes. This underscores a potential link between Coronavirus and maternal/foetal nutrition [12].

3.2. Role of ACE2 Receptor in the Pathogenesis of Placental Hypoxemia and Adverse Pregnancy Outcomes

SARS-CoV-2 utilizes the ACE2 receptor as a functional entry point to infect human cells. This
receptor is a carboxypeptidase within the Renin-Angiotensin-Aldosterone (RAS) system, responsible
for breaking down Angiotensin II into Angiotensin 1-7. (Figure 1)

This enzymatic process can adversely affect the optimal perfusion of various tissues and organs.
[13].  Noteworthy, the ACE2 receptor is abundantly present in the tissues of the respiratory,
cardiovascular, urinary, and digestive systems, playing a crucial role in maintaining continuous
oxygenation essential for normal cellular functions. When the virus enters the human body through
the ACE2 receptor, it leads to the depletion of this receptor in tissues where it is typically present in
large quantities. This depletion results in a state of chronic hypoperfusion and hypoxia. At the
placental level, these conditions translate into the occurrence of thromboangiopathic placental
lesions, placental infarcts, and an increase in intervillous and subvillous fibrin [14],[15].

The process of placentation is intricately linked to the Renin-Angiotensin-Aldosterone System
(RAS), and COVID-19 has been demonstrated to influence this crucial process. Women infected with
SARS-CoV-2 often display hypoperfusion and chronic hypoxia, leading to a higher incidence of foetal
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growth restrictions and preeclampsia [13],[16]. This is even more meaningful when considering that
pregnant women, when infected with the Coronavirus, face an increased risk of acute respiratory
failure. This exacerbates the already compromised perfusion and oxygenation, particularly at the
placental level. Some of the adverse obstetric outcomes linked to this scenario of chronic
hypoperfusion include the threat of abortion, premature birth, intrauterine growth restriction,
oligoamnios, and even neonatal death [17].

Indeed, this is one of the reasons why it is crucial to conduct a placental histological examination
at the time of delivery in pregnant women infected with Coronavirus. This analysis actually helps to
determine the long-term effects and to establish an appropriate follow-up program for these infants.
Numerous case reports detailing severe placental changes have been published since the beginning
of the pandemic to date. For instance, Moltner et al. [18] documented a case involving a young
pregnant woman hospitalized at 29 weeks + 5 days with Coronavirus disease, thrombocytopenia, and
respiratory failure. Labor was induced at 34 weeks, leading to the delivery of a child with severe
foetal growth restriction. Placental analysis revealed multiple indications of infarction and decreased
perfusion, offering evidence of foetal growth arrest linked to placental vascular pathology secondary
to Coronavirus. In the same year, Sukhikh et al. [19] detailed the case of a woman afflicted with
Coronavirus, admitted at 21 weeks g.a. with a foetus featuring severe growth restriction (at the 1st
percentile), pathological Doppler readings in the umbilical artery, hydropericardium, and
leukomalacia. At 26 weeks g.a., the woman delivered a baby who had an unfortunate postnatal course
with exitus on his first day of life.

Even though the data is still limited, these findings reaffirm the association between the ACE2
receptor's role and the potential establishment of hypoperfusion at the placental level in the case of
Coronavirus infection during pregnancy. These data point out the importance of vigilance during
deliveries in these pregnancies and the necessity for requesting histological analysis of the placenta.

Viral entry mechanism
of SARS-CoV-2
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Figure 1. viral entry mechanism of Sars-CoV 2, using ACE 2 Receptor.

3.3. Recommended Dietary Allowances in Pregnancy

The National Academies of Sciences, Engineering, and Medicine provide recommended dietary
allowances (RDA) for micronutrients and vitamins during pregnancy [20] (Figure 2), which may
slightly differ from recommendations by the WHO.
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o . . Institute of Medicine Recommended Dietary Allowance
Vitamins, Micronutrients

and Macronutrients Unit (RDA) for Pregnancy
14-18 Years 19-30 Years 31-50 Years
Vitamin A (retinol) ug 750 770 770
Vitamin B1 (thiamin) mg 14 14 14
Vitamin B2 (riboflavin) mg 1.4 14 1.4
Vitamin B3 (niacin) mg 18 18 18
Vitamin B5 (pantothenic acid) mg 6 6 6
Vitamin B6 (pyridoxine) mg 19 19 19
Vitamin B7 (biotin) ug 30 30 30
Vitamin B9 (folate) ug 600 600 600
Vitamin B12 (cobalamine) ug 26 26 2.6
Vitamin C (ascorbate) mg 80 85 85
Vitamin D (cholecalciferol) 1w 15 15 15
Vitamin E (tocopherol acetate) mg 15 15 15
Vitamin K (phytomenadione) ug 75 90 90
Choline mg 450 450 450
Calcium mg 1300 1000 1000
Chromium g 29 30 30
Copper ug 1000 1000 1000
Fluoride mg 3 3 3
lodine ug 220 220 220
Iron mg 27 27 27
Magnesium mg 400 350 360
Phosphorus mg 1250 700 700
Selenium ug 60 60 60
Zinc mg 12 11 11
Potassium mg 2600 2900 2900
Sodium mg 1500 1500 1500
Chloride g 23 23 23
Carbohydrate g 175 175 175
Fat g Not determined Not determined Not determined
Linoleic Acid g 13 13 13
a-Linoleic Acid g 1.4 14 14
Protein g 71 71 71

*Note: Adequate intakes are in italics.

Figure 2. daily Recommended Dietary Allowance for Vitamins, Micronutrients and Macronutrients
for Pregnancy.

3.3.1. Role of Diet

The literature delves into the scope of dietary habits and nutritional strategies during pregnancy
and their potential influence on the risk and severity of Coronavirus infection in expectant women.
A well-balanced diet appears to enhance the immune response to SARS-CoV-2 infection [21].
Simultaneously, the embrace of a healthy lifestyle, encompassing physical exercise alongside dietary
considerations, may mitigate the risk factors associated with thrombotic complications of COVID-19
[22]. Indeed, obesity is correlated with the hypercoagulopathy noted in severe cases of COVID-19.
Pregnant women with COVID-19 may often exhibit elevated levels of D-dimer and fibrinogen. The
influence of a high Body Mass Index (BMI) on the development of gestational diabetes (GDM) has
been extensively studied [23], revealing a significant impact on the immune system and an associated
rise in circulating inflammatory cytokines during pregnancy [24]. Pregnant women diagnosed with
gestational diabetes (GDM), particularly those with a body mass index (BMI) exceeding 25 kg/m2,
face an elevated risk of experiencing severe COVID-19 and may be more susceptible to admission to
an intensive care unit [25]. Obesity, diabetes mellitus, and elevated serum levels of IL-6 serve as
predictive factors for adverse pregnancy outcomes in the context of COVID-19 infection.
Additionally, heightened levels of IL-6 are observed in newborns born to infected mothers [26]. In
alignment with the previously mentioned information, findings from the INTERCOVID
Multinational Cohort Study reveal that overweight women face a 20% increased risk of infection, and
this risk escalates to 50% higher when the pregnancy is complicated by Gestational Diabetes [27].

The role of carbohydrates in this infection has been extensively elucidated by Zhao et al. [28].
They analyzed how the Coronavirus utilizes its highly glycosylated Spike protein to conceal ACE2
receptors from the cell, facilitating its entry into human cells. These findings underscore the potential
impact of different dietary glycides intakes and of hyperglycemic peaks in elevating the risk of
Coronavirus infection.

The Mediterranean diet has been recommended as a health-promoting dietary approach during
the COVID-19 era [29]. Abundant in vegetables, legumes, nuts, cereals, and fish, the Mediterranean
diet has proven effective in preventing cardiovascular diseases, encompassing metabolic syndrome,
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type 2 diabetes, and obesity. Moreover, it demonstrates the capability to lower HbAlc levels and
body mass index [30],[31]. The Mediterranean diet can be regarded as a natural supplement
incorporating fiber, omega-3 polyunsaturated fatty acids (PUFA), and polyphenols. The gut
microbiota emerges as a central target and participant in the interactions involving omega-3 PUFA,
polyphenols, probiotics, and prebiotics within this dietary framework [32] (Figure 3).

Food safety

Boost immune
system

Positive impact
on pregnancy
outcome

Figure 3. A well-balanced diet comprised of functional foods like fruits and vegetables, ensuring
sufficient intake of essential micronutrients such as vitamins, iron, zinc, and selenium, can bolster the
physiological immune system throughout a full-term pregnancy. This dietary approach has the
potential to enhance resistance to viral infections and improve treatment outcomes.

3.4. Role of Vitamins
3.4.1. Vitamin D

In the literature, numerous studies have explored the role of vitamin D in pregnancies affected
by COVID-19. Described as a secosteroid, vitamin D exhibits antifibrotic, antioxidant,
immunomodulatory, anti-inflammatory actions [33], and possesses antiviral properties. This is
manifested through the activation of antimicrobial substances and its impact on the apoptosis and
autophagy of infected cells [34].

Moreover, an increasing body of evidence supports the immune-boosting and anti-
inflammatory properties of vitamin D. Recent meta-analyses have demonstrated a positive
correlation between vitamin D supplementation and the course of COVID-19 during pregnancy [35].
For instance, reduced levels of vitamin D in pregnancies complicated by COVID-19 infection seem to
be linked with preterm delivery and birth [36]. Additionally, suboptimal values (<12 ng/mL) seem
to be prevalent in pregnant women with mild COVID-19 infection compared to pregnancies not
complicated by the virus [37]. It is likely that an association between SARS-CoV-2 infection during
the first trimester of pregnancy and low vitamin D levels plays a significant role in the development
of gestational hypertension [38],[39],[40]. Considering the correlation between serum vitamin D
levels and COVID-19 symptoms, it is advisable to contemplate measuring these levels during the
second trimester of pregnancy and to recommend appropriate supplementation when necessary [27].
The ideal serum 25-hydroxyvitamin D (25(OH)D) level was established to be above 30 ng/ml [41].

3.4.2. Vitamin A, B, Cand E

The administration of vitamin A, B8 (myo-inositol), C, and E at optimum recommended dietary
allowances (RDAs) during pregnancy holds promise and it is indicative of potential improvement in
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maternal and neonatal complications during COVID-19 infection, attributed to the reinforced
immune system against viral infections and COVID-19 pneumonia [42]. Concerning
supplementation, in contrast to vitamin A, uncertainties about teratogenic effects at the beginning of
the first trimester of pregnancy limit the recommendation only to certain populations, specifically
those experiencing night blindness [43].

Vitamin C, also known as ascorbic acid, is a water-soluble vitamin with potent antioxidant
activity and the capacity to combat infections. It plays a role in modulating the migration of
neutrophils to the infection site and regulating phagocyte cells and NK cells [44]. Within the healthy
pregnant population, there is no compelling evidence that vitamin C supplementation, whether alone
or in combination with other supplements, leads to significant additional benefits or harms [45].

Vitamin E stands out as one of the most potent antioxidants in the human body, capable of
inhibiting ferroptosis. A recent study indicates that lower vitamin E levels are correlated with
elevated rates of adverse perinatal outcomes in pregnant women affected by COVID-19 [46].

3.5. Role of Choline

Choline is an essential nutrient acquired through endogenous synthesis, although the primary
intake is derived from the diet, both as a free molecule and in the form of phospholipids. Notably,
phosphatidylcholines, which are found in organ meats, egg yolks, grains, vegetables, fruits, and dairy
products, contribute significantly to dietary choline intake [47]. Choline supplementation during
pregnancy is essential for enhancing foetal brain development and reducing maternal risks of fatty
liver and muscle damage [48]. Both the European Food Safety Authority (EFSA) and the U.S. Food
and Drug Administration (FDA) recommend a daily choline intake ranging from 480 mg to 550 mg
during both pregnancy and breastfeeding. Despite recommendations from various public health
agencies and medical societies, choline intake often falls short, particularly in early gestation when
crucial brain development occurs. Introducing a public health initiative promoting choline
supplements could be beneficial for women planning or already pregnant, especially if exposed or
infected with SARS-CoV-2 [49],[50]. Elevated choline levels, whether obtained through diet or
supplements, may potentially safeguard foetal development and contribute to early infant
behavioural development, even in cases where the mother contracts a viral infection in early gestation
when the brain is forming. Several dietary surveys worldwide have revealed that relying solely on
diet is insufficient to meet the recommended daily choline intake [51],[52]. Moreover, by
incorporating choline through supplements, alongside dietary sources, the impact of polymorphisms
in the PEMT gene (phosphatidylethanolamine transferase gene), which would otherwise reduce
serum choline levels, can be mitigated [53].

3.6. Role of Iron

An estimated 41.8% of pregnant women worldwide are affected by anemia, with at least half of
this burden attributed to iron deficiency [54]. Iron deficiency anemia is linked to an elevated risk of
complications such as blood transfusion, preterm birth, cesarean delivery, and neonatal critical care
unit hospitalization during delivery [55]. The severity of COVID-19 appears to be higher in
pregnancies diagnosed with iron deficiency anemia and is associated with low birth weight in
newborns [56]. The Centers for Disease Control and Prevention (CDC) and the World Health
Organization (WHO) recommend screening asymptomatic pregnant women for iron deficiency
anemia using serum haemoglobin and ferritin levels. Additionally, they advocate universal iron
supplementation with 30-60 mg/day of elemental iron during pregnancy. In cases associated with
anemia, they suggest increasing the elemental iron intake to 60-120 mg/day [57].

3.7. Role of Mineral
3.7.1. Zinc

The immune system requires adequate and proper nourishment for efficient operation. Zinc (Zn)
is a crucial micronutrient essential for cell proliferation, differentiation, RNA and DNA synthesis, as
well as cell structure and membrane stability. Compelling evidence establishes a link between zinc
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deficiency and various infectious disorders, given its role in regulating proinflammatory cytokines
and managing oxidative stress [58]. The recommended daily zinc supplementation for pregnant
women is approximately 100 mg [59].

3.7.2. Magnesium

Magnesium, as the fourth most abundant mineral in the human body, plays a vital role as a
micronutrient involved in various functions, including immunity. The recommended daily
magnesium intake for pregnant women falls within the range of 350-400 mg [60]. While the World
Health Organization (WHO) recommends daily calcium supplementation (1.5-2.9 g oral elemental
calcium) in populations with low dietary calcium intake [61], studies indicate that pregnant women
supplementing their diet with calcium, zinc, and magnesium, or magnesium alone, did not
experience a different clinical course of the disease during SARS-CoV-2 infection. However, they did
exhibit significantly higher titers of anti-RBD SARS-CoV-2 antibodies after the infection had been
eradicated. Therefore, supplementing the nutritional intake of pregnant women with magnesium-
based supplements may be useful in achieving higher levels of anti-RBD SARS-CoV-2 antibodies [62].

3.7.3. Calcium

Calcium has been demonstrated to play a role in the entry of SARS-CoV-2 into host cells [63].
Hypocalcemia has been associated with poor outcomes in COVID-19 patients [64]. Consistent with
findings in the literature, lower serum calcium levels and higher rates of hypocalcemia were observed
in pregnant women with moderate/severe disease. Additionally, hypocalcemia showed a positive
correlation with the severity of the disease [65].

3.7.4. Selenium

Selenium holds a crucial position among essential trace elements for maintaining the human
body's homeostasis. Its most vital function lies in contributing to the immune response against
oxidative stress due to its antioxidant properties [66]. Literature indicates that some studies have
demonstrated a positive correlation between serum selenium levels and recovery and survival rates
in patients with COVID-19 [67],[68], [69]. The maternal selenium level is recognized as a significant
parameter for pregnancy, maternal health, and infant health. A notable decrease in maternal selenium
levels during pregnancy suggests an increased need for selenium due to foetal growth [70]. The
recommended intake of selenium for healthy adults falls in the range of 60-70 pig per day [71]. While
selenium substitution is strongly recommended for chronic or acute deficiency, supplementation for
healthy subjects with sufficiently high baseline levels does not appear to be warranted [72].

3.8. Role of Omega Omega-3 polyunsaturated Fatty Acids

Adequate intake of omega-3 polyunsaturated fatty acids (n-3 PUFAs), particularly
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), could serve as an effective
intervention to mitigate virus-related inflammation that poses a threat to pregnancy outcomes. N-3
PUFAs function as potent immunomodulators owing to their anti-inflammatory properties,
potentially diminishing neonatal neurological disorders associated with viral infections during
pregnancy [73].

3.9. Role of Probiotic and Prebiotic

Numerous studies have demonstrated the ability of SARS-CoV-2 to infect and replicate in
enterocytes of the human small intestine. Additionally, RNA virus detection has been observed in
fecal samples, and alterations in the gut microbiota structure have been identified in SARS-CoV-2
positive patients [74], [75]. The nutritional status and diet play a significant role in the COVID-19
disease process, primarily due to the bidirectional interaction between gut microbiota and the lungs,
referred to as the gut-lung axis. This interaction involves a mutual influence or bidirectional effect
between gut microbiota and lungs [76]. The immunomodulatory effect of probiotics and prebiotics
on the development and maturation of innate and adaptive immunity occurs through the secretion


https://doi.org/10.20944/preprints202412.0110.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 December 2024 d0i:10.20944/preprints202412.0110.v1

of cytokines such as interleukin 10 (IL-10) and transforming growth factor-p (TGF-{3). These cytokines
control the development of regulatory T (Treg) cells and the response of helper T cells (Th1/Th2),
ultimately influencing the release of tumor necrosis factor-a (TNF-a), interferons, and chemokines
by immune cells. Treg cells are a crucial subpopulation of T cells responsible for suppressing
inflammatory responses and maintaining immune system homeostasis [77]. Patients with COVID-19
exhibit dysbiosis, indicating changes in the diversity and population of beneficial bacteria, which are
associated with the severity of the disease [78]. SARS-CoV-2 infections during pregnancy, particularly
in the early stages, are linked to lasting changes in the microbiome of pregnant women, impacting
the initial microbial seeding for their infants [79]. Dysbiosis is transmitted from mother to child
through the entero-mammary pathway and vertical transmission [80]. Indeed, the maternal
gastrointestinal tract serves as a source of bacteria for the milk microbiota, and the maternal gut
microbiota is vertically transferred to the infant via human milk [81].

4. Discussion

The immune system is pivotal in defending the body against infections. Pregnancy, being a
unique immunological state, involves the maternal immune system safeguarding both maternal
health and the growing foetus from invading foreign pathogens. This period is crucial for foetal
growth, and inadequate intake of micronutrients can result in impaired foetal development,
predisposing neonates to chronic conditions later in life, negatively impacting maternal health, and
contributing to adverse neonatal outcomes. [82]. COVID-19 impacts individuals of all ages and
genders, with the severity of symptoms notably increasing in those with comorbidities such as
obesity, malnutrition, and overall inadequate nutritional status leading to inflammation [83]. A
healthy diet, particularly an early Mediterranean diet program, proves beneficial for both mothers
and offspring, reducing composite adverse maternal-foetal outcomes and it can be considered a
valuable dietary option during pregnancy [84].

Adopting an adequate lifestyle based on proper nutrition plans and feeding interventions,
whenever feasible, becomes crucial in minimizing the risk of virus-related gestational diseases and
associated complications in later life [85]. Dietary modifications appear to be the most accessible and
reliable means of maintaining glycaemic control and improving immune function, thereby
decreasing the risk of COVID-19 and its consequences, especially in women with gestational diabetes
[86].

Maintaining a healthy diet, coupled with the consumption of probiotics and prebiotics, emerges
as a significant nutritional strategy for preventing or serving as an adjuvant treatment for COVID-19
[87]. This holds true even for individuals with inadequate nutritional status and an unbalanced gut
microbiota [88]. Future perspectives suggest that modulating the intestinal microbiota through
probiotics, prebiotics, synbiotics, and postbiotics stands as a promising adjuvant approach to enhance
the health of patients with COVID-19 [89].

Both deficiencies in micronutrients and inadequate intake can compromise immune function,
potentially increasing the risk of pregnancy complications associated with COVID-19. Micronutrients
such as Vitamin A, C, D, E, and selected minerals including iron (Fe), selenium (Se), and zinc (Zn) are
essential for immune competency and play a significant role in preventing adverse pregnancy
outcomes [44]. These micronutrients are beneficial in mitigating severe symptoms of COVID-19 and
aiding in the prevention of infection [90]. Notably, several studies have explored the role of vitamin
D. While its routine supplementation is generally not recommended for pregnant women to improve
maternal and perinatal outcomes [61], the scenario changes in the context of pregnancies complicated
by Covid-19, where vitamin D supplementation appears to be supported by numerous studies [41].

The clinical effectiveness of vitamin C administration in managing COVID-19 remains
controversial and inconclusive. Larger studies and trials are necessary to further investigate dosage
[91] and the role of supplementation (whether through supplements or diet) in pregnancy, especially
concerning adverse outcomes.

Concerning the role of iron, dietary interventions, including increased iron intake, additional
nutrient consumption, or general counselling, have proven effective in preventing or treating anemia
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in pregnant women [92]. In Italy, iron supplementation is not routinely recommended for all women,
but patients with haemoglobin levels below the normal for gestational age values should be
monitored and investigated [93]. It remains to be understood through targeted studies whether these
considerations also apply to pregnancies complicated by COVID-19, given that the severity of the
infection appears to be greater in pregnancies diagnosed with iron deficiency anemia.

Among the minerals examined in this treatise, magnesium appears to be the most promising. Its
role in increasing antibody titers after COVID-19 infection during pregnancy warrants further
investigation. In the adult population, micronutrient deficiency during hospital admission, including
magnesium, seems to be associated with a high risk of admission to intensive care, intubation, and
even death [94]. Another mineral to consider is calcium. Mortality and complications from COVID-
19 are higher in people with low calcium levels. Serum calcium serves as a prognostic factor in
determining disease severity. Given that COVID-19 mortality and complications are elevated in
individuals, including pregnant women, with lower calcium levels, it is recommended to assess
serum calcium levels in initial evaluations [95]. The role of supplementation in pregnancy
complicated by COVID-19, whether through diet or supplementation, is currently under
investigation.

The potential role of omega-3 polyunsaturated fatty acids (n-3 PUFAs) during pregnancy to
counteract the aggressive inflammatory response associated with SARS-CoV-2 infection is worth
exploring [96]. Additionally, we have highlighted in this review that choline can be a valuable aid in
the management of viral infections contracted during pregnancy, particularly due to its significant
role linked to the brain formation of the foetus [97]. Whether this is also in COVID-19 infection
remains however not elucidated. The constraints of this review stem from the authors' effort to
provide the readers with a comprehensive perspective on the examined area. Unfortunately, this
approach prevented the execution of a systematic review. Furthermore, a limitation of the study is its
exclusive investigation of two databases. Nevertheless, we intentionally selected the two largest
databases and adhered to rigorous methodological standards. It is crucial to interpret the outcomes
of this review as a foundational standpoint, prompting further research rather than definitive
conclusions on the analyzed topic.

5. Conclusions

Five years into the coronavirus disease 2019 pandemic, obstetricians and neonatologists still
harbor concerns regarding the optimal management of pregnancies affected by Coronavirus
infection. The findings of this review highlight the positive effects of a healthy diet, especially when
combined with a healthy lifestyle. This approach can contribute to favourable outcomes even in
pregnancies complicated by COVID-19 infection. The specific role of the Mediterranean diet and of
specific nutrients requires further investigation, given some promising results elucidated in this
review.

It is advisable and crucial that continuous research in the obstetric field can lead to implement
evidence-based preventive measures against SARS-CoV-2 virus, including those related to nutrition,
especially for patients who, are at a higher risk - as emphasized in this expert review.
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