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Malnutrition is not new!

“The flesh is consumed, 
the abdomen fills with 
water. The shoulders, 
clavicles, chest, and 

thighs, melt away. This 
illness is fatal.” 

Hippocrates (460 BC)



2,500 years later….

https://www.bapen.org.uk/pdfs/toolkit-for-commissioners.pdf

https://www.bapen.org.uk/pdfs/toolkit-for-commissioners.pdf


Which type of malnutrition?

Disease-Associated 

Malnutrition

Starvation-Associated 

Malnutrition 

• Food security is the major cause

• Low food availability & access

• Unequal food provision

• Poor hygiene

• Inflammation secondary effect

•Food security not a major issue

The impact of disease on: 

• Appetite & food intake

• Energy/nutrient requirements

• Absorption/losses

• Inflammation primary effect

Jensen et al, JPEN 2010 156-159



Gerasimidis et al JHND 2011; 24: 313-26

Malnutrition in Inflammatory Bowel Disease



Which one to 
prevent and treat 

does matter



Suboptimal anthropometry at hospital 
admission

Hecht et al Clin Nutr 2015; 34: 53-9 



How to assess nutrition in routine clinical 

practice and which are the pitfalls?



Malnutrition is not simply a measurement 
of anthropometry

“Undernutrition is a condition resulting from 
imbalanced nutrition which causes clinically 
meaningful adverse effects on tissue function, 
body size/composition with subsequent impact 

on health outcomes”

Hulst et al (ESPGHAN Clin Malnutrition SIG)



Condition resulting from 

imbalanced nutrition 
MALNUTRITION



MALNUTRITION

Prolonged deficits in 

energy/nutrients

Clinical 

Insult

Causes↑Requirements

↑ Losses

↑↓Metabolism

↓Intake

Impact on clinical outcomes Long-term 

consequences

Loss of normal body 

function

Medium-term 

consequences

Changes in body 

size/shape/composition 

Short-term 

consequences

Condition resulting from 

imbalanced nutrition



Mainstream approaches to assess nutritional 

status

Anthropometric measurements

Biochemical measurements

Clinical examination (“eyeballing”)

Dietary intake

Environment



• The minimum and foremost

minimum screening method

• Serial measurements more 

informative than a single/spot 

measurements

• Interpretation of patterns is

important

Anthropometry & growth charts





Opportunistic measurements of weight and 
height on admission 

Milani et al JHND 2013; 26:294-7



McKechnie & Gerasimidis 2015 Acta Paed Aug;104(8):e375-7

Short Underweight







Bedside vs Reference 

methods



Estimation bias is random and unpredictable in healthy 

and patient groups

Williams et al Am J Clin Nutr 2006;83:1047–54.



Which is the method of body composition to 

use in routine practice ?



Which is the method of body composition to 

use in routine practice ?



Biochemical markers on malnutrition?

No biomarkers for protein/energy 
stores!

Serum albumin, prealbumin
◼ Expensive, time consuming, need blood

◼ Are NOT marker of malnutrition but 

disease activity index

Gerasimidis et al JPGN 2013; 50-1



Serum Albumin

Lee et al, Am J Med. 2015 Sep;128(9):1023.e1-22

In these otherwise healthy subjects, serum albumin and 

prealbumin levels were not “markers of nutritional status.” 

The “markers” failed to identify subjects with severe 

protein-calorie malnutrition until extreme starvation (BMI 

<12 kg/m2)



Nutrition Screening Tool (NST)

Gerasimidis et al, BJN 2010

Gerasimidis et al, Clin Nutr 2011

Gerasimidis et al, Clin Nutr 2018

McCarthy et al, JHND 2012
Hulst et al, Clin Nutr, 2010



NST are not malnutrition assessment methods 
but dietetic referral tools

Screen ALL

inpatients

At risk

~15%

Not at risk

~85%

Standard 

hospital food

Full 

nutritional 

assessment

Personalised 

dietary plan

Monitor and 

rescreen



PYMS vs STAMP vs STRONGkids

Concurrent/criterion validity

Chourdakis et al AJCN 2016;103:1301–10.



Characteristics of the “ideal” NST

◼ Good diagnostic validity

 Identifies the majority of patients you want to treat (sensitivity)

 Equally important good positive predictive value (i.e. low false positive 
rate)

◼ Practical, quick, cheap, user friendly

◼ Can be implemented and perform well in clinical practice

◼ Does not waste resources and does not increase workload 
substantially

◼ Make a difference in patients’ care

Gerasimidis et al, Clin Nutr 2011



Micronutrient assessment in sick children



When to do it?

Who?



1. Clinical examination/symptoms

2. Dietary assessment

3. Lab biomarkers

Conventional approaches to assess 

body micronutrient status



Clinical symptoms

• Clinical relevance and needs clinicians

• Very rare in developed countries

• Present when stores are depleted

• Some specific some very unspecific (e.g. 

acne, tiredness, dry skin)

• Should be complemented by other 

assessments



Dietary assessment of micronutrients

◼ Meet dietary references values=adequate body stores

◼ Micronutrient needs in disease=health?

◼ Requires dietitians and laborious dietary assessment (7-14d 
weighted diaries)

◼ Fairly imprecise at assessments per individual patient
 Better for group averages

◼ Not to be used in isolation but complement other assessment

Henrıquez-Sanchez et al, BJN 2009; S10-S37



Laboratory biomarkers

◼ Standard approach in routine clinical practice

◼ Two common methods

o Direct measurements of nutrient (blood, urine)

o Functional markers (glutathione peroxidase, tranketolase

activity)



Caveats in the interpretation 

of micronutrient biomarkers



1) Reference range/values

◼ Excellent “optimal/ideal” references for growth charts 

(WHO)

 Similar ranges for some micronutrients in children are 

lacking

◼ Origin of micronutrient reference values is unknown

 Selective or random?

 Lack of paediatric references and replace with adults

◼ How much is the problem in an ‘normal’ population?

Gerasimidis et al JPGN 2019; in press



2) Effect of systemic inflammatory response on 

blood micronutrient levels

• Systemic inflammatory response (SIR) alters blood

micronutrient status independently of actual body

stores

▪ Redistribution of nutrients to other tissues (liver)

▪ Shifts in vascular fluids (dilution effect)

▪ Loss of nutrient carrier protein (serum albumin, lipoproteins)

▪ Increased excretion (urine)

Gerasimidis et al JPGN 2019; in press



Plasma micronutrients & acute phase 

response

Serial %changes in serum and erythrocyte 
levels of well nourished healthy subjects 

who were admitted for elective hip 
surgery

Zinc

Selenium

Copper

Oakes et al Clin Nutr, 2008; 27: 115-120



Children (n=50) with congenital heart defects pre-

operatively (46% with BMI < 2nd centile)

Gerasimidis et al in preparation
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Children with congenital heart defects
24h post-operatively
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Gerasimidis et al in preparation
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B-complex vitamins pre and post-operatively in 

erythrocytes

Gerasimidis et al in preparation



Which micronutrients are affected?

Micronutrient Lowest reported Highest reported

Zinc -10 -40

Selenium -20 -65

Copper 10 15

Vitamin A -10 -65

Vitamin D 0 -40

Vitamin E 0 -10

Vitamin B2 -10 -60

Vitamin B6 0 -70

Vitamin B12 0 -25

Vitamin C 0 -75

Lutein -40 -75

Lycopene 0 -95

α-carotene -20 -80

β-carotene -20 -90

Gerasimidis et al JPGN 2019; in press



Decision tree to evaluate micronutrient 

status using laboratory biomarkers

Gerasimidis et al JPGN 2019; in press



Barriers of nutritional screening/assessment

Huysentruyt et al, Clin Nutr 2018 [epub]



Konstantinos.Gerasimidis@glasgow.ac.uk



Is supplementation effective in the presence of 

systemic inflammatory response?

Quasim et al, Clinical Nutrition 2005, 24: 956-960 


