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Abstract

Introduction: Vitamin A deficiency is responsible for severe disorders, and
sometimes irreversible consequences in children. We aimed to evaluate the
Vitamin A status of newborns in Gabon. Method: prospective study from
August to December 2017 at the maternity of the University Teaching Hospit-
al of Angondje (Gabon). We included at random mother-child pairs. A nutri-
tional inquiry on Vitamin A was ran in the selected parturient. We performed
the measurement of serum retinol booth in mother and child according to
standardized and strict criteria, in Gabon and in France. World Health Or-
ganization defines Vitamin A deficiency by serum retinol < 0.7 umol/L. Re-
sults: We included 75 mother-child couples. The mean age of the mothers
was 25.7 + 7 years, 89.3% of neonates were an age gestational > 36 weeks, and
10.7% were premature. Mango was the most commonly used source of Vita-
min A and 27% of women consumed more than 3 times a week. The mean
serum retinol of the mothers was 0.87 pmol/L * 0.35 extremes [0.22 pmol/L -
1.79 umol/L], the mean serum retinol of the newborns was 0.92 umol/L + 0.30
extremes [0.24 umol/l - 1.84 pmol/L].Vitamin A deficiency was observed in
23.3% (n = 25; CI 95% [22.1% - 25.8%]) of mothers and 20% (n = 15; CI 95%
[18.2% - 22%]) newborns. There was a weak correlation between the serum
retinol of mothers and serum retinol of newborns (r = 0, 17). Conclusion:
The prevalence of Vitamin A deficiency is quite important in neonates of our
investigation, and justifies a systematic supplementation.
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1. Introduction

Vitamin A deficiency (Vit A), defined as serum retinol < 0.70 umol/L, is a public
health problem in low- and middle-income countries and affects 190 million
children under the age of five years and 19 million pregnant women. Currently,
night blindness, a major symptom of Vitamin A deficiency, affects 5.2 million
pre-school children and 9.8 million pregnant women worldwide with an in-
creased prevalence during the third trimester of pregnancy [1]. According to the
World Health Organization (WHO), the most affected regions for both popula-
tion groups are Africa and Southeast Asia. Vitamin A deficiency has been re-
sponsible for 6% of deaths of children under 5 in Africa and 8% of deaths in
Southeast Asia [1] [2] [3].

Vitamin A is essential for the health of the mother and the development of the
fetus. This vitamin plays an important role in cell division, development matura-
tion of the fetal organs and skeleton, and maintenance of the immune system
responsible for reinforcing defense against infection. Vitamin A is the only vi-
tamin involved in the preservation of the eye health and night vision of the
mother [4]. Low Vitamin A consumption during pregnancy has been shown to
be linked with maternal or infant complications such as infections, maternal or
fetal anemia, and childbirth complications. For all these reasons, the WHO
strongly recommends regular supplementation in Vitamin A during pregnancy,
lactation and in the newborn with the aim of improving the vitamin status in the
mother-child pair [1] [2]. Teratogenic effects related to hypervitaminosis A have
been known since the 90s. Hypervitaminosis A causes malformations affecting
the limbs, the craniofacial structures, the skin, the organs and functional disord-
ers of the nervous and cardiovascular systems [4]. This is why this recommenda-
tion is reserved in areas where endemic Vitamin A deficiency exists [1].

In Gabon, the Vit A status of the mother and the newborn is unknown, while
the Ministry of Health undertook supplementation campaigns for children aged
0-5 according to WHO recommendations. In neonates, in particular, Vitamin A
supplementation is routine until 6 months of age.

Given the diversity of food rich in Vitamin A in Gabon, we wanted to know
what Vit A status was in the mother-child pair. The purpose of our study was
therefore to make a maternal and neonatal focus by assessing the Vitamin A
status in the mother-child couple at the University Teaching Hospital of An-
gondje (CHUA).

2. Material and Methods

It was a prospective cross-sectional descriptive and analytical study that took
place from June to December 2016 and focused on CHUA mother-child pairs.

The number of subjects was determined from the Schwartz formula

2 1_
n:t xp(1-p)

> , taking into account the prevalence of Vitamin A deficiency
€

(76%) obtained from a study conducted in 2002 on Gabonese children not sup-
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plemented with Vitamin A [4]. This calculation of the number of subjects required
allowed us to estimate the number of newborns needed for the study at 70 (70
mother-child pairs). Our study grouped 75 mother-child pairs, regardless of gesta-
tional age, selected from pregnant women followed at the CHUA. After the in-
formed consent was signed, the mothers included in the study had to carry a single
pregnancy and be fasting for at least 12 hours before or after delivery. This survey
did not include all mothers with a pathological pregnancy, mothers who received

Vitamin A supplementation, or those who denied participating to the study.

2.1. The Progress of the Study

Each parturient included in the study was subjected to a clinical and obstetrical
examination upon arrival in the birth room. The clinical and anamnestic para-
meters collected were as follows: age, weight (kg), height (cm), night blindness
or night vision loss, pregnancy monitoring. Then, a venous blood sample was
taken for the determination of serum retinol during the peripheric vein cathete-
rization in the birth room. In the same, mothers were interviewed again on their
knowledge about Vit A (information of foods rich in Vitamin A, and the useful-
ness of Vit A), the frequency of consumption of foods rich in Vitamin A in a
week. We defined that consumption was “low” if it was from 1 to 2 days per
week, “middle” if it was 3 days per week, and “high” when it was more than 3
days. We also noted the socioeconomic level based on whether or not mothers
were active, previous parity (mostly dependent children) and type of housing
(precarious or hard).

Immediately after delivery, the newborn was included. The parameters re-
ported were gestational age, Apgar score, weight (g), height (cm), cranial peri-
meter (PC) (cm). A cord blood sample was taken for the determination of retinol.

The maternal and neonatal samples were collected in vacuum Ethylen Di-
amine Tetra-acetate (EDTA) tubes. On arrival at the laboratory, centrifugation
at 4000 rpm for 10 minutes allowed, after decantation, to collect between 1 and 3
ml of plasma in a cryotube covered with aluminum foil, and then stored at
—80°C until it was transported, at the CERBA Laboratory in Paris, France, where
serum retinol was measured. At the CERBA Laboratory, serum retinol is deter-

mined by high performance liquid chromatography (HPLC).

2.2. Ethical Approval

Our survey received the authorization of the Ministry of Health, and the Ethical
Committee of the Hospital before investigation.

2.3. Data Analysis

The data entry and analysis were performed with the EPI INFO 7 software ver-
sion 7.0.2.1. The qualitative variables were compared with the chi-2 test, the

quantitative variables (averages) with the student’s test. The alpha significance
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threshold of less than 5% has been retained.

3. Results

3.1. General Characteristics of the Sample

Our study population consisted of 75 mother-child pairs.

e Epidemiological and socioeconomic profiles of the mothers.

The mother’s age ranged from 15 to 41 years with a mean of 25.7 £ 7.05 years.
Ante-natal consultations (ANC) were performed on average 4.2 times + 1.7 with
a minimum of 0 and a maximum of 8. Follow-up of pregnancy was provided by
a midwife in 56% (n = 42) of cases, by an obstetrician-gynecologist in 37.3% (n =
28) of cases, in 6.7% (n = 5) no ANC was performed.

Overall, mothers lived in a poor neighborhood in 93.3% (n = 70) of cases and
lived in a brick dwelling in 88% (n = 66) of cases. They were self-employed in
72% (n = 54), of whom 51.8% (n = 28) were students.

e Mothers knowledge about Vitamin A.

Overall, the percentage of mothers with Vitamin A knowledge was 14.7% (n =
11). We found a significant difference (p = 0.04) between Vitamin A knowledge
of mothers at the secondary level and that at the upper level (Table 1). All
mothers who knew about Vitamin A knew that the carrot was rich in carotene
and that it was good to consume it to have a good view.

e Distribution of mothers according to their dietary pattern.

Mango and carrot were the most consumed foods, 27% of mothers consumed

more than 3 times per week (Table 2).

3.2. Epidemiological Profile of the Newborns

Of the neonates, 67 (89.3%) had a gestational age > 37 weeks, and 8 (10.7%)
were born prematurely. Females represented 56% (n = 42) and males 44% (n =
33), a sex ratio of 0.78. The average weight of newborns was 3059 g + 524.8 with
extremes ranging from 800 to 4000 g. The average size was 48.9 cm + 2.9 with a
minimum of 32 ¢cm and a maximum of 53 cm. No newborns had intrauterine

growth retardation.

3.3. Serum Retinol Rates

e Serum retinol rates in the mothers.

Mean maternal serum retinol was 0.87 pmol/l + 0.35 with extremes ranging
from 0.22 to 1.79 pmol/L. Of these, 33.3% (n = 25, 95% CI [22.1% - 25.8%]) had
Vitamin A deficiency with retinol less than 0.70 pmol/L. Retinol < 0.35umol/L
was observed in 4 (5.3%) mothers.

e Serum retinol rate in the newborns.

Mean retinol in neonates was 0.92 umol/l = 0.30 with extremes ranging from
0.24 to 1.84 pmol/l. Vitamin A deficiency was observed in 20% (n = 15, 95% CI
[18.2% - 22%]) with a serum retinol lower than 0.70 pumol/L. Retinol < 0.35

umol/L was observed in 2 (2.7%) neonates.
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Table 1. Mother’s knowledge on Vitamin A according to their grade level.

Knowledge of Vitamin A High school University Total P
n (%) (%) (%) (%) (%)
Yes 2 (4) 9 (36) 11 (147)
No 48 (96) 16 (64) 64 (853 <0001
Total 50 (100) 25 (100) 75 (100)

Table 2. Frequency of weekly intake of foods rich in Vitamin A.

Frequency of weekly intake

Foods rich in Vitamin A
Low (% 1 - 2 days) Middle (% 3 days) High (% > 3 days)

Carrot 55 18 27
Mango 41 32 27
Orange 28 52 20
Sorrel 52 36 12
Amaranthus green 47 41 12
Corn 73 16 11
Cassava leaves 66 25 9
Lettuce 88 7 5
Papaya 93 3 4
Cheese 77 15 8
Butter 95 4 1
Palm oil 97 3 0
Liver 99 1 0

Fish 56 20 24
Kidney 94 5 1

The mean serum retinol of neonates born from deficient mothers was 0.79 +
0.29 pmol/L and that of neonates from non-deficient mothers was 0.98 + 0.3
umol/L. There was a statistically significant difference between these two aver-
ages with a p=0.01.

The proportion of premature newborns who were absent from the study, 3/8
(37.5%) was significantly higher than the proportion of newborns at term 12/67
(17.9%) p =0.002.

We did not find any relationship between the Vitamin A status of the new-
born and the socio-economic characteristics of the mother.

e Relationship between the serum retinol of the mother and her newborn.

There was a linear correlation (r = 0.17) between retinol of the mother and
that of her newborn (Figure 1). Among neonates born to mothers deficient in
Vit A (n = 25), we observed that 9 (36%) were deficient in Vitamin A (retinol <
0.7 pmol/L). In the group of neonates from mothers with a normal Vitamin A
status (n = 50), 6 (12%) were deficient in Vitamin A (retinol < 0.7 pmol/L). The
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Figure 1. Correlation between mothers’ serum retinol and their newborns’
serum retinol.

2 neonates with serum retinol < 0.35 umol/L were from mothers whose retinol
was 0.42 umol/L for one and <0.35 umol/L for the second.

e Relationship between Vitamin A status of the newborn and gestational age.

The proportion of premature newborns who were absent from the study, 3/8
(i.e 37.5%) was significantly greater than the proportion of newborns at term
12/67 (i.e. 17.9%) p =0.002.

o Relationship between Vitamin A status of the newborn and maternal para-

meters.
We did not find any relationship between the Vitamin A status of the new-

born and the socio-economic characteristics of the mother.

4. Discussion

The Vitamin A deficiency has an impact on the health of the mother and new-
born, there is no study on the vitamin status of the mother and her newborn in
Gabon. The high cost of retinol testing was a challenge in this investigation as
the team had to pay fund the assays in the CERBA laboratory itself. Our second
difficulty was to collect the frequency of Vitamin A consumption in mothers
accurately. This high cost of serum retinol dosage was the main limitation of this
study because it is monocentric and is not necessarily representative of the gen-
eral population of Gabon which has 9 provinces and therefore as much differ-
ence in dietary habits. Our second limitation was the accuracy in collecting the
frequency of consumption of Vitamin A rich foods in mothers given the low rate
of mothers with knowledge of this vitamin (147%).

The mean age of mothers was 25.7 + 7.05 years. The majority of the pregnan-
cies were attended by a midwife, in 93.3% of the cases. The mothers reside in a

working-class district and are without wage income in the vast majority of cases.
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This maternal profile in Vitamin A deficiency is also observed by Williams et al.
in Nigeria [6], Hamdy et a/ in Egypt [7] and Lee et a/ in Bangladesh [8].

In our study, mean maternal serum retinol was 0.87 + 0.35 pmol/L. Among
them, 33.3% had a deficiency in Vitamin A and 5.3% of cases; the deficiency was
severe with a retinol rate < 0.35 umol/L. In neonates, mean serum retinol was
0.92 + 0.30 umol/L. Vitamin A deficiency was observed in 20% of cases. Of
these, 2.7% had a severe deficiency with retinol < 0.35% pmol/L. We observed a
link between retinol in the mother-child couple.

The deficiency rate in Vitamin A is very high in our study whether in the
mother or the newborn. This observed deficiency rate shows that Vitamin A de-
ficiency is a real public health problem in our country because it is well above
the 5% threshold that WHO sets for talking about a public health problem in
children under 5 years old, and 20% in pregnant women [1] [9]. In Kenya in
2007, 33.3% of pregnant women had a retinol rate < 0.7 umol/L at the 36th week
of amenorrhea [10]. In Nigeria, only 36.5% of women out of 101 had normal re-
tinol in 2011 [6]. In Bangladesh, more than half of women out of 200 have a low
rate of retinol, and 18.5% of them are deficient in Vitamin A [8]. In India, Rad-
hika et a/ found that 27% of women have Vitamin A deficiency in a population
of 736 pregnant women [11]. In Egypt, in a study of a population of 80 moth-
er-child pairs, 20% of mothers had Vitamin A deficiency and a significant dif-
ference between mean retinol of newborns from deficient mothers and those
from non-deficient mothers [12]. In Egypt, Hamdy et a/ found a proportion of
23.5% of pregnant women with a low rate of Vitamin A in a population of 736
with a positive correlation with the rate of Vitamin A of newborns [7]. In the
Hanson et al. USA study, [13] 10% of mothers and 80% of neonates in a popula-
tion of 189 mother-infant pairs had retinol < 0.70 pmol/L with a strong correla-
tion between concentrations of the Vitamin A compounds of the mother and the
child. In the USA and Brazil, the prevalence of Vitamin A deficiency in pregnant
women was 8% and 5% respectively in 2012 and reached 25% in lactating wom-
en in northern Brazil [14].

In fact, at the global scale, deficiency in life A affects 19.1 million pregnant
women, and 9.8 million of them suffer from night blindness, and this, mainly in
Africa and Southeast Asia [1] [2] [3].

The main cause of deficiency in Vitamin A is inadequate intake because it is
not synthesized by the body [15] [16] and its manifestation is more observed
during periods requiring a high nutritional intake regarding quality and amount.
Thus, the deficiency in Vitamin A is particularly severe in pregnant, breastfeed-
ing women and during infancy, which are pivotal periods of need in Vitamin A,
[17]. It is therefore easy to understand that there may be a correlation between
the micronutrient concentrations of maternal blood and umbilical cord blood as
shown by the work of Weber et al [7] [18]. This explains why the retinol of
newborns from deficient mothers is in the majority of studies inferior to that of

newborns born to non-deficient mothers [12]. This finding was also observed in
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our study.

Vitamin A deficiency during pregnancy is associated with a rise in maternal
and infant mortality and morbidity and mortality in the first year of life. Some
authors do not find a direct link between maternal and neonatal mortality and
Vitamin A deficiency [19]. They all agree that Vit A plays an important role in
hematopoiesis, and that anemia is a frequent consequence of its deficit, that it is
essential for the embryogenesis, the immune system, the regeneration of the ep-
ithelial tissues of various organs, the vision and in several metabolic ways of the
organism. For example, maternal Vitamin A deficiency is associated with ma-
ternal and neonatal anemia, low birth weight, toxemia of pregnancy, premature
labor, and susceptibility to infection and renal hypoplasia of the newborn [7]
[11] [12] [13] [19].

Although pregnant women are susceptible to Vitamin A deficiency through-
out pregnancy, this deficiency is more common in the third trimester due to the
accelerated fetal development and physiological increase in blood volume [1]. It
is also during this period of pregnancy that Vitamin A liver reserves are formed,
and they depend entirely on the quality of the maternal diet. In a context of reg-
ular and sufficient intake of Vitamin A in pregnant women, as in developed
countries, or in pregnant women with moderate Vitamin A deficiency. Plasma
and liver concentration of Vitamin A in the life of the fetus remains constant
during the pregnancy and allows a sufficient supply of Vit A to the fetus for its
development [1] [20]. This partly explains the fact that Vitamin A supplementa-
tion is recommended only in developing countries where malnutrition, a source
of Vitamin A deficiency, is sustained by poverty [1] [2] [3].

However, this Vitamin A dequacy of the fetus is at the expense of the reserves
of the mother, while she will need, in the coming months, to provide her child
with a sufficient quantity of Vit A to ensure adequate development. Because,
despite this Vitamin A dequacy of the fetus, it is well known that during the first
6 months of life liver reserves in Vit A infant is very limited and breast milk re-
mains the best source of supply to mitigate this failure [21] [22]. WHO recom-
mends Vitamin A supplementation in pregnant women, breastfeeding women
and children under 5 years of age [2].

In Gabon, Ovono et al. showed that Vitamin A deficiency was a public health
problem in children [4], and Vitamin A supplementation as recommended is
not systematic in this population and almost non-existent in pregnant women.
The intake of food rich in Vitamin A remains the only reliable source. Taken on
a regular and daily basis, they are proven to increase the level of Vitamin A in
blood and breast milk [23] [24]. In our study, the frequency of food consump-
tion of these foods is low. Animal products rich in retinol are almost inaccessible
in the basket of the housewife because of the high cost. Fruits and vegetables
(especially carrots) are the most consumed, but these fruits and vegetables are
seasonal and do not allow a regular and constant supply of the Vitamin A on the

one hand. Moreover, on the other hand, these products are not affordable for the
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majority of the population as they are largely imported. In the case of their ac-
cessibility, the loss of Vitamin A activity during storage, processing, and cooking
is known and harms its bio-disponibility [25] [26]. Red palm oil is very rich in
[f-carotene, and it is almost the only affordable product on the market. The pro-
duction is well developed locally, but it was the least consumed food in our sur-
vey while several studies have shown that daily consumption of Red palm oil
improved Vit A status in breast milk, in women and children with efficacy

equivalent to that of synthetic retinol supplements [25] [27].

5. Conclusion

From our study, it appears that the deficiency in Vit A poses a problem of public
health in our country as well for the pregnant woman as for the newborn. Syn-
thetic Vitamin A supplementation sporadically occurs in general and in particu-
lar in these two vulnerable groups of the population and therefore does not solve
this serious nutrition problem. It is, therefore, appropriate to focus on promot-
ing the regular consumption of foods rich in Vitamin A because many products

rich in provitamin A including f-carotene are available despite their high costs.
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