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RESUMEN

El estado nutricional adecuado de la mujer antes, durante y después del embarazo
es fundamental para evitar complicaciones obstétricas y perinatales. Los
micronutrientes son esenciales para el desarrollo materno y fetal. El embarazo
tiene una demanda metabdlica especial de nutrientes de alta calidad. Ademas, la
ingesta adecuada de micronutrientes puede mejorar directamente la calidad de la
leche materna. Los suplementos pueden satisfacer la creciente demanda de estos
elementos durante el embarazo y la lactancia, reduciendo el riesgo de anomalias
congénitas fetales, patologias obstétricas y desarrollo de enfermedades cronicas
en la edad adulta. Sin embargo, existe informacién contradictoria sobre la eficacia
y seguridad de los suplementos nutricionales durante el embarazo. Es importante
que el personal médico pueda brindar consejos precisos y adecuados basados en
evidencia sobre el consumo de suplementos durante el embarazo, ya que no todas
las embarazadas necesitan utilizar suplementos en forma regular, pero es necesario
identificar a las gestantes con riesgo de presentar alguna deficiencia. El objetivo de
esta revision fue analizar los efectos del consumo de micronutrientes en el embarazo
y la lactancia.
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ABSTRACT

Adequate nutritional status of women before, during and after pregnancy is
essential to avoid obstetric and perinatal complications. Micronutrients are essential
for maternal and fetal development. Pregnancy has a special metabolic demand
for high quality nutrients. In addition, adequate micronutrient intake can directly
improve the quality of breast milk. Supplements can meet the increased demand for
these elements during pregnancy and lactation, reducing the risk of fetal congenital
anomalies, obstetric pathologies and development of chronic diseases in adulthood.
However, there is conflicting information on the efficacy and safety of nutritional
supplements during pregnancy. It is important that medical personnel can provide
accurate and appropriate evidence-based advice on supplementation during
pregnancy, as not all pregnant women need to use supplements on a regular basis,
but it is necessary to identify pregnant women at risk for deficiency. The objective
of this review was to analyze the effects of micronutrient intake in pregnancy and
lactation.
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INTRODUCTION

Pregnancy changes the nutrient and food requirements consumed by
the mother, which has potential health impacts. Any nutritional alter-
ation can negatively affect fetal growth, leading to pathologies such
as placental insufficiency, preterm delivery and fetal malformations.
Therefore, the diet of the pregnant woman should be balanced and
varied, with individualized supplementation of micronutrients at opti-
mal doses to achieve maternal health and proper fetal growth™2. Not
only should energy needs be met during pregnancy, but also energy
reserves should be created to be used during lactation®.

In previous decades there have been no unified guidelines on nutri-
ent intake during pregnancy. The insufficient number of experimental
studies due to ethical controversies contributed to this fact®. There are
myths about the nutrition of pregnant women that circulate in social
settings, regardless of socioeconomic and educational level®®),
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The energy demand of pregnant women chang-
es in relation to the preconception period. The
increase in body weight (fetal, placental and
maternal development) is accompanied by an
increase in basal metabolism®?. The energy de-
mand for each trimester of pregnancy is shown
in Table 1. The additional energy expenditure
during the first trimester is negligible. During the
second trimester, energy demand is associated
with the growth of maternal tissues (plasma vol-
ume, increased volume of reproductive organs
and mammary glands, accumulation of adipose
tissue) and in the third trimester it is marked by
fetal development®1%. The World Health Organi-
zation estimated that the additional energy ex-
penditure during the second and third trimester
of pregnancy would be around 300 kcal/day®.

Nutritional deficiencies, even in pregnant women
with adequate and varied diets, can appear selec-
tively, due to low dietary protein content and in-
dividual capacity for absorption and metabolism
of nutrients. The main deficiencies that may ap-
pear are: vitamins (folic acid, vitamin D, vitamin A
and E), minerals (iron and iodine), macroelements
(magnesium and calcium) and polyunsaturated
fatty acids“?. Nutritional studies have shown
that the diet of pregnant women generally lacks
sufficient amounts of folic acid, polyunsaturated
fatty acids, iron, iodine, vitamin D and other min-
erals - vitamins essential for maternal health and
fetal development'2, The objective of this re-
view was to analyze the effects of micronutrient
intake in pregnancy and lactation.

METHODOLOGY OF THE INFORMATION SEARCH

Between July and December 2020, electron-
ic databases of biomedical scientific literature
(UpToDATE, OVIDSP, ScienceDirect, SciELO and
PUBMED) were examined to investigate eligible
articles in the last 21 years (2000 - 2021). The in-
dexes of the main world and national journals
were also searched. The search terms used in
the databases were: "Consumption”, "Vitamins",
"Micronutrients", "Minerals", "Pregnancy" and

TABLE 1. ENERGY DEMAND OF PREGNANT WOMEN.

Energy demand

First trimester 150 Real/day*
Second trimester 360 Rcal/day
Third trimester 475 Real/day

* If the pregnant woman is underweight (body mass index < 18.5 kg/m2), it is
necessary to increase energy intake during the first trimester of pregnancy.
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"Lactation", in English and Spanish, and human
studies. From a total of 35 published articles, 5
were eliminated as duplicates. Of the remaining
30, 2 were subsequently excluded for providing
insufficient data. This review included the most
relevant current contributions on the effects of
vitamin and mineral intake during pregnancy
and lactation.

VITAMIN AND MINERAL INTAKE IN PREGNANT
WOMEN

The consumption of micronutrients increases the
possibility of good obstetric outcome and reduc-
tion of the risk of complications™'®. Nutritional
studies show that about a quarter of pregnant
women admit to using different supplements
during pregnancy, despite the lack of medical
recommendations for their consumptiont”. Mul-
tivitamin supplements are widely available and
can be purchased without prescription in com-
mercial establishments, in the belief that they are
harmless. Uncontrolled consumption of multi-in-
gredient preparations - beyond the period appro-
priate to clinical needs - is associated with risk of
overdose and interactions with other prescribed
drugs‘®. For this reason, it is advisable to consult
the attending physician before starting their con-
sumption, since it is necessary to consider the
characteristics of the diet, dietary habits and indi-
vidual nutrient needs of the pregnant woman (for
example, chronic diseases). The greatest risk of
adverse effects is associated with excessive con-
sumption of vitamin A, beta-carotene, calcium,
copper, fluoride, iron and zinc.

IRON

It is an essential micronutrient in the process of
tissue respiration, hemoglobin formation, DNA
synthesis and regulation of the immune sys-
tem. It also improves liver metabolism and reg-
ulates cholesterol concentration. Iron deficiency
in pregnant women is common, mainly due to
low dietary content of easily digestible iron and
malabsorption. This deficiency leads to iron de-
ficiency anemia, immune disorders, mental and
cardiac pathologies. Anemia during pregnancy
increases the risk of preterm delivery and low
birth weight®.

The richest food sources of iron include: red
meat (especially liver), legume seeds, eggs,
pumpkin and sunflower seeds, dried apricots,
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spinach and kale. Heme iron in animal products
is better absorbed than non-heme iron found in
plant foods. Coadministration of vitamin C and
the acid pH of the gastrointestinal tract facilitate
absorption, while foods rich in phytates (cereals
and legumes), tannins (tea, coffee and herbal in-
fusions) and dietary fiber hinder its uptake®.

The recommended doses are 27 mg/day during
pregnancy and 20 mg/day during lactation, which
should be increased in cases of gastrointestinal dis-
eases or in women with vegan and vegetarian di-
ets™. So far, there are no reports of food poisoning.
Symptoms of supplement overdose include nausea,
diarrhea, vomiting, central nervous system, kidney,
liver and cardiovascular system disorders.

In pregnant women with known anemia (hemo-
globin concentrations less than 11 mg/dL) it is
necessary to start supplementation with oral
iron preparations at doses of 30 mg/day, in-
creasing to 60 and 120 mg/day, after the eighth
week of pregnancy. Iron salts have good clinical
effects when used as oral extended-release tab-
lets. In addition, they have fewer gastrointesti-
nal side effects, high bioavailability of elemental
iron, and greater acceptance of treatment by
women‘”), Pregnant women at risk of developing
anemia should initiate supplementation at dos-
es of 20 mg/day prior to conception.

FoLic acip

It is present in foods in 150 different forms of
folate (folic acid salts). It is responsible for the
regulation of cell growth and division, especially
in the digestive, nervous and hematopoietic sys-
tems. Its absorption occurs in the small intestine
and it subsequently binds to plasma proteins
and is converted into a coenzyme involved in the
synthesis of nucleic acids. Folic acid from supple-
ments and drugs is a stable synthetic form that
must be reduced to tetrahydrofolate in cells in
order to be biologically active®.

Folic acid is essential in the preconception pe-
riod, during pregnancy and lactation. It is as-
sociated with a decreased risk of neural tube
defects, fetal congenital heart and urinary disor-
ders. It also reduces the risk of miscarriage and
maternal thrombosis. Supplementation during
the second and third trimester of pregnancy
prevents megaloblastic anemia secondary to vi-
tamin B12 and folate deficiency"®.

The recommended dose of folic acid is 0.4 mg/
day and its consumption should be initiated 6
weeks before conception. In case of a history
of nervous system defects in previous pregnan-
cies, megaloblastic anemia, hyperhomocyste-
inemia, use of drugs that reduce folic acid ab-
sorption (for example, oral contraceptives and
antiepileptic drugs), obesity, history of smoking
or alcohol consumption, the dose can be in-
creased to 5 mg/day™. Co-administration with
other vitamins (B6 and B12) and vitamin C facil-
itates its absorption. Overdose, although rare,
can be harmful during early pregnancy and in-
creases the risk of obstetric complications®.

Approximately 50% of the female population may
present alterations in the activity of the enzyme
methyltetrahydrofolate reductase, which Ilimit
the absorption of folic acid, despite its adequate
supply. These women, in addition to the daily
dose, need simultaneous supplementation of ac-
tive forms of folate in the form of calcium salt(>').,

CaLcium

It is the basic component of teeth and bones.
It participates in neuromuscular conduction,
blood coagulation, regulation of cardiac func-
tion and blood vessels. Together with magne-
sium, it is responsible for blood pressure con-
trol. Calcium from vegetable products is much
less absorbed due to the simultaneous presence
of phytates and oxalates, but simultaneous sup-
plementation with vitamin D and consumption
of lactose increases bioavailability and facilitates
its absorption®.

Calcium deficiency increases nervous excitabil-
ity and the risk of coagulation disorders and
may lead to arterial hypertension. Chronic defi-
ciencies lead to childhood rickets and osteoma-
lacia, along with increased risk of osteoporosis
in adulthood. Hypercalcemia may be associated
with elevated vitamin D concentrations and high
calcium supplements. The richest food sources
of calcium are milk, cheese, yogurt, fish from
which the bones can be eaten (sardines, ancho-
vies) and shellfish (shrimps, prawns)?9. To date,
there are no reports of cases of hypercalcemia
with an adequate diet.

Daily requirements vary between 800 and
1,000 mg/day in women older than 19 years and
1,100 to 1,300 mg/day in women younger than
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19 years; in case of insufficient dietary calcium
intake, requirements may increase up to 1,200
mg/day. However, supplementation up to 1,000
mg/day is possible, depending on the individual
needs of each case®.

Thereisinsufficient evidence of the effectiveness
of food fortification or calcium supplementation
during preconception or early pregnancy for the
prevention of maternal and perinatal complica-
tions. Although published studies have shown
some beneficial effects, they present method-
ological deficiencies (small sample groups and
co-administration of other supplements and an-
tioxidants)@".

VitTamiN D

It regulates plasma calcium and phosphate con-
centrations, affects maternal-fetal bone min-
eralization, modulates the functions of the he-
matopoietic and immune systems, facilitating
adaptation for the maintenance of pregnancy®.
In addition, it has antiproliferative properties, so
it may be useful in the prevention of gastroin-
testinal and breast cancer. It also has beneficial
effects in decreasing the risk of conditions such
as preeclampsia, gestational diabetes, bacterial
vaginosis, autoimmune diseases and cardiovas-
cular diseases®?23,

80% of vitamin D comes from cutaneous synthe-
sis after exposure to sunlight and the remaining
20% is absorbed through the gastrointestinal
tract. In countries with four distinct seasons, ef-
fective synthesis is only possible in the months
with the most sunlight (part of spring, autumn
and throughout the summer). To achieve optimal
concentrations, exposure time to sunlight should
be longer than 30 minutes, without the use of
protective creams with ultraviolet filters, and 20%
of the body surface should be exposed to light
(e.g., face and forearms). Deficiency leads to alter-
ations in bone mineralization (osteopenia or os-
teoporosis), immune disorders and increased risk
of neonatal and infant pathologies such as symp-
tomatic fetal rickets, low birth weight and height
and reduced physical and mental development
during the first year of life??. The recommended
dose is 2,000 IU/day during the preconception pe-
riod, pregnancy and lactation®.
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OMEGA-3 POLYUNSATURATED FATTY ACIDS

Polyunsaturated fatty acids are basic compo-
nents of the double lipid cell membrane. They
have fundamental functions in the transmission
of electrical impulses in peripheral nerves and
the retina. In addition, they regulate low-densi-
ty lipoprotein and triglyceride concentrations,
reducing the risk of atherosclerosis and hyper-
tension®®,

Among the omega-3 polyunsaturated fatty ac-
ids, docosahexaenoic acid is the most import-
ant for pregnancy and lactation. Different stud-
ies have shown that they have beneficial effects
on the resulting obstetric-perinatal outcome:
increased newborn weight (without increas-
ing the risk of macrosomia), reduced risk of
preterm birth and correct psychomotor devel-
opment of children in the first years of life),
Adequate intake in the maternal diet reduces
the risk of alterations in oxidative stress and in-
flammatory markers®,

Foods rich in polyunsaturated fatty acids are fish
and other seafood (tuna, herring, and sardines),
nuts and seeds (flaxseed and chia) and plant
oils (flaxseed, and soybean). The recommended
dose is 600 mg/day (preferably before 20 weeks
of pregnancy and during lactation). In case of in-
sufficient intake from natural sources, diet low
in unsaturated fatty acids or high risk of preterm
delivery, it can be increased to 1,000 mg/day®.
To date, there are no reports of symptomatology
related to omega-3 fatty acid overdose.

|oDINE

It is an essential element for the functioning
of the thyroid gland. Thyroxine and triiodothy-
ronine regulate the development and function-
ing of the nervous, muscular, cardiac and renal
systems. Insufficient iodine intake by pregnant
women can lead to the development of mater-
nal goiter and mental retardation in the new-
born“_In pregnant women with hypothyroid-
ism, there is an increased risk of spontaneous
abortion, intrauterine fetal death, preterm deliv-
ery and infant hypothyroidism®”. Requirements
during pregnancy are 160 pg/day and during lac-
tation 210 pg/day™.
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MAGNESIUM

It is an important intracellular macroelement
since, together with potassium, it is necessary
for the function of more than 300 enzymes. It
is involved in protein synthesis, conduction of
neuromuscular stimuli, thermoregulation, blood
pressure control and bone mineral homeosta-
sis®. Deficiency causes apathy, weakness and
depression. In pregnant women, it may manifest
with muscle cramps, an indication for supple-
mentation®), Dietary sources rich in magnesium
are cereals, legumes, nuts, cocoa, fish and pota-
toes.

Daily requirements vary from 300 mg/day (preg-
nancy) and 265 mg/day (lactation) in women old-
er than 19 years to 335 mg/day (pregnancy) and
300 mg/day (lactation) in women younger than
19 years. However, it can be supplemented up to
1,000 mg/day depending on the individual needs
of each case®.

VITAMIN E

It is a powerful antioxidant that protects against
oxidative stress and cell membrane damage. Its
properties lead to the strengthening of blood
vessels, itintervenes in the synthesis of coagula-
tion factors and decreases platelet aggregation.
It also regulates the function of musculoskeletal
tissue. Its main deposition sites are adipose tis-
sue and adrenal glands®“29).

Vitamin E is most commonly present in products
of vegetable origin (vegetable oils, olives, nuts,
almonds, sunflower, pumpkin, sesame seeds
and legumes). The requirement of pregnant
women is 10 to 19 mg/day®®. The symptomatol-
ogy of excess concentrations consists of fatigue,
muscle weakness and impaired mental abilities.
Deficiency is rare and supplementation is indi-
cated in cases of gastrointestinal tract diseases
and diets poor in polyunsaturated fatty acids®.

VITAMIN A

It is a substance with anti-inflammatory, anti-
oxidant and antiproliferative properties that is
stored in adipose tissue. It contributes to the
regulation of the reception of light stimuli in the
retina, responsible for the integrity of cell mem-
branes and the biosynthesis of melanin - col-
lagen, affecting the condition of skin, hair and

nails. Its anti-inflammatory and antiproliferative
effects contribute to the prevention of colon,
breast, prostate and lung cancer®?,

Vitamin A (retinol) deficiency is rare and its man-
ifestations are blurred vision, dry skin, brittle
hair and nails. Excess is toxic and can cause fe-
tal birth defects (neurological and cardiovascu-
lar disorders). The richest food sources include
fish oil, liver, milk, dairy products, egg yolk. The
requirement for pregnant women is 770 pg/day
and should be supplemented only in very specif-
ic cases of digestive tract diseases, immunodefi-
ciency, chronic stress or fat-deficient diet®0.

CONCLUSIONS

Adequate micronutrientintake in pregnantwom-
en should be based on individual characteristics,
as it does not replace the effects of a varied and
balanced diet. An inadequate diet can negatively
affect the maternal-perinatal outcome. Specific
supplementation for each deficiency should be
initiated in the preconception period to reduce
the risk of obstetric complications and perinatal
anomalies.
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