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Abstract

The most important goal in the nutritional management of the preterm infant is the ability to achieve optimum growth and devel-
opment and provide adequate nutrition during the first months of life, which has major impact on the neurodevelopment of preterm
infants.

Breast milk (BM) is universally considered to be the ideal diet for the first 4 to 6 months because it provides not only the nutrients
needed for growth but also bioactive components that modulate neonatal development so it is important, even in the premature, to

give exclusively BM, considered as the nutrition of choice recommended by the American Academy of Pediatrics since 1997.
The objective of the present study was to evaluate the nutritional status and growth in weight and height during the first six
months of life in a child with low birth weight exclusively breastfed using the new tables of growth given by the WHO.

We present the case of a male child, who at birth at 33.6w of gestational age, the infant had low birth weight at 2045g.

Six controls were performed per professional in nutrition from birth to 6 months, nutritional status was evaluated with anthro-
pometric indicators at each visit.

The mother was explained the importance of publishing the case considering that she wanted to exclusively feed her child up to

six months even though she was working. She was informed that she had to sign the informed consent if agreed with the publication
of the case.

Additionally, it was explained that she had to write down the record by 3-day dietary survey the number of times she was nursing

her son for 3 days and the time that each breastfeed lasted, in order to calculate the average daily intake.

This is the first case report in Colombia that shows the growth and the speed of gain of the different anthropometric indicators
month to month with the Fenton’s tables and the new curves of the WHO and that has had calculated the average consumption of
calories and nutrients using the formula reported in the literature.

The results of this study show that it is possible to obtain an adequate growth of exclusively breastfed infants in the first 6 months

of life, under controlled and supervised circumstances, especially in the group of working mothers in the informal sector.
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Introduction

The most important goal in the nutritional management of the preterm infant is the ability to achieve optimum growth and develop-

ment and provide adequate nutrition during the first months of life, and has major impact on the neurodevelopment of preterm infants
[1-3].
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Breast milk (BM) is universally considered to be the ideal diet for the first 4 to 6 months because it provides not only the nutrients
needed for growth but also bioactive components that modulate neonatal development [4-10], so it is important, even in the premature,

to give exclusively BM, considered as the nutrition of choice recommended by the American Academy of Pediatrics since 1997 [10].

The objective of the present study was to evaluate the nutritional status and growth in weight and height during the first six months

of life in a child with low birth weight exclusively breastfed using the new tables of growth given by the WHO.

The importance of this study is that the new WHO tables for nutritional assessment have been used after the 50" postnatal week,
which is the indication according to the Fenton tables [11], and there are no studies in Colombia that have evaluated the growth in one

Preterm infant exclusively breastfed [12].

Another purpose of the present case report was to calculate the average amount of nutrients received by breastfeeding through a

method validated in the literature of the calculation of nutrient content according to the consumption of breastfeeding exclusively.

Methodology

We present the case of a male child, born on February 1, 2016, product of a mother with gestational formula G,P,A,, 39 years of age
and who at birth weighed 60 kg, height of 1.46 cm, Had BMI of 28.1 and oligohydramnios and premature membrane rupture of 4 days.
She had vaginal delivery without complications, at 33.6w of gestational age, with Apgar of 9 a minute and Apgar of 9 at 5 minutes. Umbili-
cal cord under normal conditions. The infant had low birth weight at 2045g, height of 49 cm, cephalic perimeter of 29 cm, and thoracic

perimeter of 27 cm.

Physical examination shows limbs without edema, good tone and muscle strength, strong crying, responds to stimuli, good sleep pat-
tern and no sign of infection. He was hospitalized with the mother for the first 24 hours and lasted in phototherapy under observation for

hyperbilirubinemia, fed exclusively on breast milk on demand with a good suction and grip reflex, vital signs within normal range.
The child complied with the immunization program in force by the Colombian Ministry of Health.
Diagnosis: Healthy Premature newborn.

Six controls were performed per professional in nutrition from birth to 6 months, nutritional status was evaluated with anthropomet-

ric indicators at each visit.

The mother was explained the importance of publishing the case considering that she wanted to exclusively feed her child up to six
months even though she was working. She was informed that she had to sign the informed consent if agreed with the publication of the

case.

Additionally, it was explained that she had to write down the record by 3-day dietary survey the number of times she was nursing her

son for 3 days and the time that each breastfeed lasted, in order to calculate the average daily intake.
Recording of lactation intake was averaged for 1 and 2 months for 3 and 4 and 5 and 6 month respectively. Taking the record 3 times.

The data of the infant was introduced in the Fenton tables, indicated for the nutritional assessment of preterm infants up to week 50,
and thereafter the WHO-indicated program was used to assess the child under 2 years of age, WHO ANTRO World Health Organization
[13].

The mother was previously instructed by the expert dietitian, who asked about the frequency of breastfeeding and the approximate
duration of each event, determined the number of lactations during the 24 hours of the day and the average time of Duration of each one.
Then, with a formula, the amount of milk ingested at the time of lactation was determined. A validated formula was used to calculate
breast milk production per minute and multiplied by the total of the day to then determine the calorie and nutrient content. This data was

reviewed in each monthly control of the child [12-14].
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The socioeconomic status of the mother was low as well as her educational level. The mother in each control received education on
the advantages of exclusive breastfeeding and was actively recommended to breastfeed on demand and without pacifier or addition of
water or other nutrients until the age of 6 months. In each control the motivation was reinforced and she was congratulated for the good

progress of the child.

The Gold Standard in feeding the premature should be exclusive breastfeeding and overfeeding should be avoided to decrease the risk
of rapid reattachment that can lead to excess fed in the premature infant. This can lead in long term to the onset of non-transmissible
chronic diseases. In addition, high consumption of proteins and electrolytes such as sodium should be avoided to avoid renal overload in
these patients [15-20].

Results

Regarding the nutritional assessment, the data of weights and sizes were evaluated until week 50 with Fenton tables. Thereafter up to

6 months in the tables of the WHO Antro program.

Simultaneously with the nutritional assessment, it was calculated the average consumption of calories and nutrients using the formula
reported in the literature where it was asked in detail to the mother, previous training, on the number of times on the day that she breast-

fed her son and the time Lasting for 3 days in a row, during the 6 months [21].

The first and second month of life the infant was breastfed an average of 10 to 12 times a day, lasting average of 15 minutes in total for
each suction performed. In the third and fourth, the mother lactated around 8 times each day, with a duration between 8 and 10 minutes

for each feeding. The fifth and sixth months the mother lactated about 6 times day, taking an average of 10 minutes in each feeding.

Growth curves for preterm infants
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Figure 1 Suggested graph for monitoring growth of preterm infants till they reach corrected gestation of 40 weeks (
permission from Fenton 2003: hitp:/ /waww. biomedcentral.com/ 147 1-2431/ 3 /13 /figure/F2).

Figure 1: Growing rate of the case report according to Fenton's tables.

Taken from: Fenton, TR. A new growth chart for preterm babies: Babson and Benda’s chart updated with recent data and
a new format” BMC Pediatrics 3 (2003).

Graphs of Anthropometry according to WHO.
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" Age: 6mo, z-score: 0,51

Weight (kg

Length (cm)

Figure 2: Growing rate of the case report: Weight Indicator for height from 4 months. This table shows the growth of the child

in the indicator weight for height from week 50 with a good growth in their percentile and zeta score units.

Taken from http://www.who.int/childgrowth/software/en/

Weigrt (k)

Figure 3: Growing rate of the case report: Weight for age.

Weight indicator for age. This graph shows the growth of the child in the weight-for-age indicator from week 50 with a good

growth in its percentile and zeta score units.
Taken from http://www.who.int/childgrowth/software/en/

Age (months)

Figure 4: Growing rate of the case report: Height for the age.

Height indicator for age. This table shows the growth of the child in the height-for-age indicator from week 50 with
good growth in their percentile and zeta score units.

Taken from http://www.who.int/childgrowth/software/en/
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Body mass index

Figure 5: Growing rate by BMI.
Indicator by body mass index. This table shows the child’s growth in the indicator of body mass index by age from week 50, with a good weight
gain in percentile and zeta score, but the body mass index is not a good indicator of Nutritional assessment in the child less than two years old.

Taken from http://www.who.int/childgrowth/software/en/

Month Weight (kg) | Height (cm)
Newborn 2.04 45
First 3.2 51
Second 5.5 55
Third 6.4 58
Fourth 7 61
Fifth 7.6 64
Sixth 8 66

Table 1: Weight chart and birth: Height at 6 months old.

Table 2: Weight height indicator in Percentile and Zeta score.

After week 50 the premature must be assessed and must be valued with WHO tables for minors of 2 years.

Age (month) | Percentile | Zeta score
4 83.6 0.98
5 74 0.66
6 70 0.51

Age (month) | Percentile | Zeta score
4 47 -0.08
5 52 0.06
6 46 -0.1
Table 3: In the weight-age indicator in Percentile and Zeta score.
Age (month) | Percentile Zeta score
4 12.3 -1.16
5 26 -0.65
6 23 -0.73

Table 4: In the height-age indicator in Percentile and Zeta score.
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Age (month) | Percentage | Zeta score

4 79 0.81
5 72 0.58
6 67 0.44

Table 5: BMI index in Percentile and Zeta score.

Age Breast Ingested | Required | Percentage | Proteins | Percentage | Carbo- | Percentage | Fats % of

milk calories | calories | ofadecuacy | grams of hydrates of grams | adequacy
consumed adequacy grams adequacy

(c0)

First 960 600 473 127 9,6 68 36.4

and

second

month

Third 1040 640 603 106 10.4 74 39.5

and

fourth

month

Fifth 1000 693 632 110 10 71 38.0

and

sixth

month

Table 6: Calories and Nutrients Ingested by Breastfeeding and Percentage Of Adecuation

Discussion

The results of this study show that it is possible to obtain an adequate growth of exclusively breastfed infants in the first 6 months of

life, under controlled and supervised circumstances, especially in the group of working mothers in the informal sector.

In this child, no diarrhea, hospitalization, anemia or malnutrition were observed during the exclusive breastfeeding, and this help us

prove that breast milk should be the gold standard in the nutritional management of prematurity.

Conclusions

This is the first case report in Colombia that shows the growth and the speed of gain of the different anthropometric indicators month
to month with the Fenton's tables and the new curves of the WHO and has had calculated the average consumption of calories and nutri-

ents using the formula reported in the literature.

It can be concluded from the results of this study that the promotion of breastfeeding in the world and in Colombia remains the gold
standard of feeding in children younger than 6 months, although they are premature and demonstrate that a high percentage of women
can breastfeed in a satisfactory way, the evolution of these children being optimal, independent of the mother’s working, and that this is
not a reason to suspend breastfeeding exclusively during the first 6 months. We also believe that the motivation of the health team and the

periodic monitoring of mothers and children are indispensable tools for adequate growth and development.

All anthropometric indicators classify the child in nutritional status adequate or eutrophic with an upward curve in all evaluated pa-
rameters confirming that exclusively breastfeeding in the first 6 months of life remains the gold standard in the nutritional management

of feeding the premature.
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It is concluded that breast milk is enough food for the infant until the 6" month of age if it is produced in adequate quantity. Exclusive

breastfeeding on demand is associated with weight monitoring up to the 6" month rather than the routine prescription of infant formulas.

Bibliography

1.

10.

11.

12.

13.

14.

15.

Bauer ], et al. “Longitudinal analysis of macronutrients and minerals in human milk by mothers of preterm infants”. Clinical Nutrition
30.2 (2011): 215-220.

Wight NE,, et al. “Best medicine: Human milk in the NICU”. Hale Publishing (2008): 61-77.

Lucas A, et al. “A randomised multicentre study of human milk versus formula and later development in preterm infants”. Archives of
Disease in Childhood 70 (1994): F141-F146.

Gildrewicz DA, et al. “A sistematic review and meta-analysis of the nutrient content of preterm and term breast milk”. BMC Pediatrics
14 (2014): 216.

Isaacs EB,, et al. “Early diet and general cognitive outcome at adolescence in children born at or below 30 weeks gestation”. Journal
of Pediatric 155.2 (2009): 229-234.

Lawrence RA. “Breastfeeding. Host resistance factors and immunologic significance of human milk. In: Breasfeeding. A guide for the
medical professional. 6™ ed”. Philadelphia: Elsevier Mosby (2006): 171-214.

WHO/UNICEF. “Ten steps to successful breastfeeding. WHO/UNICEF Joint statement on the protection, promotion and support of
breastfeeding: The special role of maternity services”. Geneva, New York: World Health Organization and United Nations Childrens
Fund (1989).

Kramer MS,, et al. “The optimal duration of exclusive breastfeeding: a systematic review”. Advances in Experimental Medicine and
Biology 554 (2004): 63-77.

Espy KA, et al. “Incidence and correlates of breast milk feeding in hospitalized preterm infants”. Social Science and Medicine 57.8
(2013): 1421-1428.

Baquero HM,, et al. “Nutricién del prematuro”. Sociedad Colombiana de Pediatria 9.4: 21-32.

Fenton TR. “A new growth chart for preterm babies: Babson and Benda’s chart updated with recent data and a new format”. BMC
Pediatrics 3 (2003): 13.

Sutton E,, et al. “Measuring dietary sodium intake in infancy: a review of available methods”. Paediatric and Perinatal Epidemiology
22.3(2008): 261-268.

http://www.who.int/childgrowth/software/en/

Barker DJ., et al. “Fetal and placental size and risk of hypertension in adult life”. The British Medical Journal 301.6746 (1990): 259-
262.

Oren A, et al. “Birth weight and carotid intima-media thickness: new perspectives from the atherosclerosis risk in young adults
(ARYA) study”. Annal of Epidemiology 14.1 (2004): 8-16.

Citation: Rosales Sebastian Hooker-Herrera and Adela Isabel Herrera-Genes. “Growth Rate in a Low Birth Weight Infant Fed Exclusively
Breast Milk”. EC Nutrition 8.1 (2017): 25-32.



Growth Rate in a Low Birth Weight Infant Fed Exclusively Breast Milk

16.

17.

18.

19.

20.

21.

32
Rich-Edwards JW, et al. “Longitudinal study of birth weight and adult body mass index in predicting risk of coronary heart disease
and stroke in women”. The British Medical Journal 330.7500 (2005): 1115-1121.

De Boo HA,, et al. “The developmental origins of adult disease (Barker) hypothesis”. Australian and New Zealand Journal Obstetrics
and Gynaecology 46.1 (2006): 4-14.

Brenner BM,, et al. “Congenital oligonephropathy and the etiology of adult hypertension and progressive renal injury”. American
Journal of Kidney Disease 23.2 (1994): 171-175.

Vikse BE., et al. “Low birth weight increases risk for end-stage renal disease”. Journal of the American Society of Nephrology 19.1
(2008): 151-157.

Maiialich R,, et al. “Relationship between weight at birth and the number and size of renal glomeruli in humans: a histomorphometric
study”. Kidney International 58.2 (2000): 770-773.

Méndez H. “Tabla de composicién quimica de alimentos de Centroamérica y Panama. 22 ed”. Guatemala: INCAP/OPS (2007).

Volume 8 Issue 1 April 2017
© All rights reserved by Rosales Sebastian Hooker-Herrera and Adela Isabel Herrera-Genes.

Citation: Rosales Sebastian Hooker-Herrera and Adela Isabel Herrera-Genes. “Growth Rate in a Low Birth Weight Infant Fed Exclusively
Breast Milk”. EC Nutrition 8.1 (2017): 25-32.



