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Background

Preterm birth rates 
worldwide, in the EU and US 
and its economic cost. 

1

State of the Art

Medical community approaches 
to address preterm infants 
undernourishment and 
limitations.

The Preemie System

How NIR Spectroscopy and ML 
help preterm infants thrive, ML 
methodology for 
macronutrient quantification. 
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How many infants are born each year?
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What’s the correlation between #children and GDP per capita?
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Number of preterm births and preterm birth rates by UN geographical region

Source: S. Becky et al. Bull World Health Organ 2010; 88:31-38
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Rates of preterm birth from 1996 to 2008 in 19 European countries

Source: J. Zeitlin et al. BJOG 2013; 120:1356–1365 7



Average annual percentage change for preterm birth rate by country

Source: J. Zeitlin et al. BJOG 2013; 120:1356–1365

Percent change (%)

8



How does preterm birth rate and distribution look like in the USA?

Source: J. A. Martin et al. National Center for Health Statistics 2015; 64:1-65

Preterm birth rates, by maternal race in the USA, 1990-2013

Distribution of preterm births in the USA in 2013
Source: H.A. Frey et al. Seminars in Fetal & Neonatal Medicine 2016; 21:68-73

9



How does preterm birth rate and distribution look like in the USA?

Source: J. A. Martin et al. National Center for Health Statistics 2015; 64:1-65

Preterm birth rates, by maternal race in the USA, 1990-2013

Distribution of preterm births in the USA in 2013
Source: H.A. Frey et al. Seminars in Fetal & Neonatal Medicine 2016; 21:68-73

US$26 000 000 000 /yr
Source: S. Becky et al. Bull World Health Organ 2010; 88:31-38
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Addressing preemie’s extra nourishments needs - Human Milk Fortification

Standard Fortification - “The standard practice [of] adding a fixed amount of [multicomponent] fortifier per 
100 ml of HM to achieve the recommended nutrient intakes.”

Targeted Fortification - “The concept of targeted fortification is to analyze macronutrient composition of HM 
and to fortify it in such a way that each infant always receives the amount of nutrient that is suggested in 
population-based recommendations.”

11Source: S. Arslanoglu et al. Front. Pediatr. 2019; 7:76



Initial milk 
(mom’s own 

milk)

Milk fortified with 
multi-component 

fortifier

milk status

nutritional quality

Standard 
fortification

Multicomponent fortifier
(macronutrients, vitamins, 

co-factors)

Modular(s) fortifier
(proteins, lipids, carbs)

adds to

adds to

chooses

Unfortified 
milk

Milk fortified with 
multi-component 

and modular 
fortifier(s)

Targeted 
fortification

+

Standard Fortification vs. Targeted Fortification: qualitatively speaking
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Source: S. Arslanoglu et al. Front. Pediatr. 2019; 7:76

Human milk fortification guidelines
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Standard Fortification vs. Targeted Fortification: quantitatively speaking
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Standard Fortification Limitations: Human milk is a complex, ever-changing food…

Source: M. Czosnykowska-Łukacka et al. Nutrients 2018; 10:1893

Source: O. Ballard et al. Pediatr Clin N Am 2013; 60:49–74 
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Standard Fortification Limitations: Human milk is a complex, ever-changing food…

Source: I. Paulaviciene et al. International Breastfeeding Journal 2020; 15:49
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Standard Fortification Limitations: Human milk is a complex, ever-changing food…

Source: B. Hall. The Lancet 1975; 305:779-781 16



Standard Fortification Limitations: Human milk is a complex, ever-changing food…

Source: T. Saarela et al. Acta Pædiatrica 2005; 94: 1176–1181

17



Standard Fortification Limitations: Human milk is a complex, ever-changing food…

Source: J. Kulski et al. Australian Journal of Experimental Biology and Medical Science 1981; 59:101–114 18



Standard Fortification Limitations: Human milk is a complex, ever-changing food…

Source: https://familyandconutrition.com/breastmilk/ (adapted) 19

https://familyandconutrition.com/breastmilk/


The Preemie ecosystem is composed of the Preemie sensor, supported by 
cloud-based computation, and a portfolio of four desktop and mobile applications 
directed to Neonatal Intensive Care Units and Human Milk Banks.
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive



The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive
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Source: bruker.com



The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive

Human milk spectrum acquired with the Preemie Sensor.
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive

Human milk spectrum gby 
Lipids content
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive

An intuitive drag-and-drop software for data mining and ML model development…
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive
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The Preemie System - Leveraging NIR Spectroscopy and AI to help preterm infants thrive
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you can reach out to me at diogo@tellspec.com 
… or at a local craft brewery

THANK YOU FOR YOUR ATTENTION!


