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Overview
Why malnutrition and obesity are important to patients and the NHS
Overview of nutritional management

Estimating requirements

Micronutrients and their importance ‘

Why nutrition matters in clinical practice and for your training/careers
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Malnutrition

A state of nutrition in which a deficiency or excess of energy, protein
and other nutrients causes measurable adverse effects on tissue/body
form, function and clinical outcome

Elia 2000

Survival without food: 10 weeks
Survival without water: 3-14 days ‘
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Lack of dentures
Bowel obstruction
Inaccessible gut

Breathlessness
Fatigue Non-Gl issues
Pain
Physical access to food

Cancer cachexia (also
COPD, heart failure,
cirrhosis) Progressive
Cognitive impairment disease
Neurodegenerative
conditions

Causes of malnutrition

Disorders of
gut ‘structure’

Social,
Psychological
& Psychiatric
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Malabsorption
Pancreatic exocrine
insufficiency
Dysmotility
NEIYE]
Constipation
Bulbar dysfunction

Disorders of
gut 'function’

Xerostomia

: Mucositis
Side effects of Candidiasis

treatment Anticholinergics

Radiation strictures

Eating Disorders
Apathy
Depression/Anxiety
Insomnia
Family/Spiritual worries
Finances
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" Causes of malnutrition

hsg

Digestion /

Intake Losses

Absorption

Management of malnutrition differs depending on the underlying .
cause and today’s training day will touch on some of these
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Consequences of malnutrition BAVEN

Biological Personal

Infection risk

. ) Falls and injuries (reduced muscle strength)
Reduced respiratory function

Thin skin and loss of protective skin barrier
e e renuAen Difficulty with ADLs and independence
Venous thromboembolism
Reduced bone health Reduced ability to work and socialize
Pressure ulcers

Poor wound healing

Self neglect
Increased healthcare use
-admissions and length of stay

Without action, malnutrition begets malnutrition

Psychological effects

Reduced response to chemotherapy

Increased mortality

Stratton & Elia 2014
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‘Consequences of malnutrition

% Malnutrition
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Figure A.3 The prevalence of malnutrition (medium + high risk) according to "MUST' on admission to hospital
according to 10-year age bands (based and Nutrition Screening Week survey in England, N = 23 631)%.
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The Malnutrition Carousel

25-34% of hospital
admissions are at

risk of malnutrition

onger stay, more
complications

More support needed after
discharge from hospital

More likely to need care

70% of patients weigh less on
Hospital discharge

£23.5 billion per annumin 2015
(equates to 15% of the health & social care budget in

2020)
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Food insecurity in the community

“Inability to acquire adequate or sufficient quantity of food in socially
acceptable ways”

Percentage of people in households with low and very low
food security 2022/23

Food insecurity by UK country and region Groups with higher than average rates of household food

insecurity
2022/23  Low food security W Very low food security . .
North East 6.6% 5.3% Percentage of people in low of very low food security, year to May-August 20292
. North West 6.0% 5.6% ukaverage [JIREE
) - West Midlands 5.4% 5.8% Unpaid carers m
- Wales 4.9% LTt Households with children m
6% 6%
All Children Working-age adults Pensioners Yorks & Humber
Sourca: DWP, Househalds Balow Average Incoma, Tables 9.1b, 9.3b, 9.5b, 9.7b
London
LGBTQ+ 27T%
Food insecurity by ethnic group East Midlands 43% 42%
2020/21t0 202/23 private renters - |
South East 3.8% 4.1%
Blacks Aficary Vet low food sociirereers - |
! it
Caribbean/ Black 7.3% 13.7% South West 3.8% security .
East 3.3% 3.4%

Mixed/ Multiple 112% —
Ethnic Groups . ¥
ic Group Northern Ireland

Source: Trussell Trust, Hunger in the UK, June 2023

Other

Asian/ Asian
British e (e M Very low food security
4.4% 3.8%

Source: DWP, Households Below Average Income, via Stat-Xplore

H Low food security
White
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Overnutrition is also a problem

. . - _ b Y -
E E -. Signin 4‘. Home = News sport g% Weather I3 iPlayer  dff so E E .I Signin ; Home =M News sport g% Weather I iPlayer i sot

Home | InDepth | Israel-Gaza war | US election | Cost of Living | War in Ukraine | Climate | UK | World | Business Home | InDepth | Israel-Gaza war | US election | Cost of Living | War in Ukraine | Climate | UK | World | Business

England | Local News England | Local News | Bristol

Children as young as three treated Fatty liver disease affecting one in
for obesity five young adults, Bristol study
E E 2 signin A vome  =MNews Sport g% Weather I3 iPlayer < ShOWS

© 17 April

E E z Signin "_ Home =M News sport g% Weather I iPlayer ]

Home | InDepth | Israel-Gaza war | US election | Cost of Living | War in Ukraine | Climate | UK | World | Busineg

Health

Home | InDepth | Israel-Gaza war | US election | Cost of Living | War in Ukraine | Climate | UK | World | Busi

Millions more middle-aged are Health
obese, study suggests

® 15 May - B 704 Comments

Pharmacists warn over fake weight-
loss jabs
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Overnutrition is also a problem

allll enart

How has the proportion of adults who are overweight and obese
changed over time?
2021

25.9% obese; 37.8% overweight

Bl Overweight M Normal Il Underweight

20/10/2023

QualityWatch

Proportion of adults aged 16 and over
. ' |
! ! |
./ ! |
! |
/R I I
./ /|
. /|
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./ | |
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. | |
! ' |
| |
I I A
./ /|

Il Obese

Source: NHS Digital, Health Survey for England
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Source: Bell, Woolley, Toms and Lebre de Freifas (2023)

Costs from
overweight and
obesity

Costs from Costs from

obesity overweight

(%o total) (%0 total)

(% total)

Individual costs —
reduction in longevity 54 0 63

(72%)

and quality of life, (40%) (64%)
informal social care
11 8 19
NHS costs _
(15%) (20%) (20%)

Wider society costs -
costs of inactivity in 9 6 16

work, formal social (13%) (26%) (16%)
care

4% GDP
Total in £bn 74 24 98

Bariatric surgery (and consequent intestinal failure
in some)

Novel medical therapies (and the adverse
consequences

Health tourism (and the complications)
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Beware the malnourished obese...

Current weight
{Metric)

Current height
(Metric)

Weight 3-6 months
ago (Metric)

Acute disease effect
[ADEy ™

BMI:

18.3 kg/m?

‘Weight Loss Score:

0

EMI Score: Weight Loss:
2 3.6%
Acute Disease Score: Total Score:
0 2

Risk Category: HIGH

Current weight
(Metric)

Current height
(Metric)

Weight 3-6 months
ago (Metric)

Acute disease effect
[ADEy*

BMI:
32.1 kg/m?

Weight Loss Score:

2

BEMI Score:

Acute Disease Score:

0

Risk Category: HIGH
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Overview of nutritional management bsg M
‘ But these are not

mutually exclusive routes
and some patients will be
on a combination of
strategies
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Estimating requirements

e [Vlacronutrients

e Total calories 25-35 kcal/kg/day (including that derived from protein)

* Protein 0.8-1.5 g/kg/day
e 4 kcal/g of carbohydrate (glucose) and protein, and 9 kcal/g of lipid

BAPEN

e Vlicronutrients

* 30-35 mL/kg/day
e Don’t overload and caution with saline
e Remember magnesium, calcium and phosphate
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How to estimate - macronutrients bSQ BAPEN

You must involve dietetic colleagues as the experts in this

N ) Energy: basal metabolic rate (and illness factor),

| otivty dietary induced thermogenesis and activity

oIT

Activity

-Harris-Benedict; Schofield; Henry

-BUT, data for BMR derives from healthy people; and
‘fudge’ factors for illness and activity are not founded
in solid evidence

-Lipid important for fat soluble vitamins and es ial
fatty acids (omega-3 and omega-6) ‘

>‘TEE<I

|
J \
Health Disease

Protein: increased requirements may be needed in
Figure 6.1.1 Energy expenditure in health and disease (source: post_operatlve SettlngS, elderly’ C”ThOS'S etc

The British Dietetic Association, 2013. Reproduced with permission
from The British Dietetic Association, www.bda.uk.com)
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Vomiting and nasogastric
tube loss

Gastric fluid contains:

= 20-60 mmol Na*/l

= 14 mmol K/l

= 140 mmol/l CI'/A

= 60-80 mmol H'/l.

Excessive loss causes a
hypochloraemic (hypokalaemic),
metabolic alkalosis. Correction
requires supplemental K* and CI.

Biliary drainage loss
= 145 mmol Na*/I

= 5 mmol K*/I

= 105 mmol CI7/l

=30 mmol HCO, /I

Diarrhoea or excess
colostomy loss

u 30-140 mmol Na*/I
u 30-70 mmol K*/I
= 20-80 mmol HCO, ™l

High volume ileal loss via new
stoma, high stoma or fistula

100-140 mmol Na*/l
4-5 mmol K*/I
76-125 mmol CI'/l
0-30 mmol HCO/

Lower volume ileal loss via
established stoma or low fistula

50-100 mmol Na*/l
4-5 mmol K*/I
25-75 mmol CI/l
0-30 mmol HCO,/I

How to estimate - fluid

Ongoing blood loss
(eg melaena)

‘Pure’ water loss (eg fever,
dehydration, hyperventilation)

Mainly insensible water loss (ie
relatively low electrolyte content);
results in potential hypernatraemia.

Pancreatic drain or fistula

= 125-138 mmol Na*/I
m 8 mmol K'/I

u 56 mmol CI'/l

u 85 mmol HCO,/I

Jejunal loss via stoma or fistula

=140 mmol Na'/I
= 5 mmol K/l

= 135 mmol CI'1
=8 mmol HCO,/I

Inappropriate urinary loss
(eg polyuria)

Na'/l and K*/l very variable, so
monitor serum electrolytes closely.

Match hourly urine output (minus 50
ml) to avoid intravascular depletion.

NICE CG174, 2013

BSG / BAPEN BASIC NUTRITION TRAINING DAY



DSg @

Water-soluble vitamins
T

Bl Thiamine

B2 Riboflavin

B3 Niacin

B5 Pantothenic Acid
B6 Pyridoxine

B7 Biotin

B9 Folic Acid

B12 Cobalamin

C Ascorbic Acid
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Water-soluble vitamins By
T

Bl Thiamine Dry beriberi — peripheral neuropathy
Wet beriberi — dilated cardiomyopathy, fluid overload
Wernicke’s encephalopathy (acute; ophthalmoplegia, ataxia, confusion)
Korsakoff’s psychosis (chronic; amnesia, confabulation)

B2 Riboflavin Stomatitis, seborrhoeic skin lesions, corneal vascularisation

B3 Niacin Pellagra (3 Ds: (photosensitive) dermatitis, diarrhoea, dementia)
B5 Pantothenic Acid Rare

B6 Pyridoxine Rare

B7 Biotin Hair loss, scaly dermatitis

B9 Folic Acid Megaloblastic anaemia

B12 Cobalamin Megaloblastic anaemia, nerve myelination

C Ascorbic Acid Scurvy, iron deficiency
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" Fat-soluble vitamins, and minerals

A

Night blindness, xerophthalmia, reduced immune function, hyperkeratosis
(NB excess can cause birth defects so caution in pregnancy)

Rickets (children), osteomalacia (adults)
Haemolytic anaemia, thrombocytosis, dysarthria, retinopathy

Bleeding

BSG / BAPEN BASIC NUTRITION TRAINING DAY
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Fat-soluble vitamins, and minerals BAPEN

A Night blindness, xerophthalmia, reduced immune function, hyperkeratosis
(NB excess can cause birth defects so caution in pregnancy)

D Rickets (children), osteomalacia (adults)
E Haemolytic anaemia, thrombocytosis, dysarthria, retinopathy
K Bleeding
Copper Fatigue, anaemia, neurological deficits (neuropathy, myelopathy), ‘
neutropenia
Selenium Cardiomyopathy, hypothyroidism (needed for T4 to T3 conversion)
Zinc Acne, alopecia, stomatitis, mouth ulcers, disturbance in taste and smell,

diarrhoea, reduced testosterone, stunted growth

Iron Anaemia
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Difficult to measure with inflammation BAPEN

Effect of systemic inflammation

Decreased levels No change Increased levels
Copper (in severe inflammation) Vitamin E/lipid ratio Copper*

Zinc** Vitamin K/triglyceride ratio

Selenium*

Vitamin A**

Vitamin C*

Vitamin D**

M
Whole blood .ang:.:mese
Vitamin B1
Red cells Selenium .
Vitamin B2
Vitamin B6

* if CRP >10mg/L; ** if CRP >20mg/L

Ideally measure micronutrients when CRP less than 10, or better still less than 5
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~ Most absorbed proximally but B12 bsg ©
more complex

Dietary intake | Poor dietary intake

M \‘ 6 Salivary glands
Location of gut absorption Class of micronutrient W o * égophlcgastrms
Minerals Calcium, iron, magnesium Parietal cell Ab (HQ and IFproduction)

B1, B2, B3, BS, B6, BY; Folate K

Water soluble vitamins STOMACH - I N
. Ha A mz*
(B9); C -
psin \
Proteases
Minerals Calcium, magnesium protein
B12 «

DUODENUM
Water soluble vitamins B1, C
—1 0

. . Intrinsic factor Ab
Fat soluble vitamins A D,E, K _ _
Pancreatic exocrine
Terminal ileum Water soluble vitamin B12 TERMINAL ILEUM insuf ciency
pptakeinto(___ - e B12
tissues B12 Lysosome Terminal ileal disease
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Ihe importance of thiamine for ATP
generation and lactic acidosis

GLYCOLYSIS = / GLUCONEOGENESIS €

Glucose-6- Fructose-6-

Glucose Pyruvate gl i Bt N

phosphate phosphate

A

GLYCOGENOLYSIS =
GLYCOGENESIS €
)

-

Glycogen
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Pyruvate dehydrogenase

e Acetyl-CoA
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Citric acid
(Krebs) cycle

Oxidative
phosphorylation
and ATP
oroduction



Ihe importance of thiamine for ATP
generation and lactic acidosis

GLYCOLYSIS = / GLUCONEOGENESIS €

Pyruvat

Fructose-6-
phosphate

Glucose-6-

Glucose Pyruvate

phosphate

A

GLYCOGENOLYSIS =
GLYCOGENESIS €

Glycogen
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(Krebs) cycle

Oxidative

phosphorylation
and ATP
oroduction



hy nutrition matters: nutrition as bsg
therapy

N\
. Anorexia nervosa
‘ Alcoholic hepatitis

\

BAPEN

Intestinal failure

Crohn’s disease - induction of remission and pre-operative optimisation

1
‘ Eosinophilic oesophagitis

[

. Irritable bowel syndrome

Supportive therapy in cancer treatment and palliative care, decompensated liver cirrhosis, ?reduction of colectomy risk in ASUC etc
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Why nutrition matters: careers in bsg ©
nutrition

Cross-specialty and multi-disciplinary; friendly, supportive network of
professionals across the country

Get to be a physician, surgeon, psychologist, psychiatrist, physiologist,
endoscopist, ethicist, and pragmatist

Sometimes you are the only person who can distil complex problems into
constituent parts

Your opinion will always be sought after
Lots of room for research and progression ‘

Whatever you decide to do, fundamentally a good grounding in nutrition
helps you provide quality care to your patients, assist your colleagues, and
support the wider health service
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Summary ng.&%

Why malnutrition and obesity are important to patients and the NHS
Overview of nutritional management

Estimating requirements

Micronutrients and their importance ‘

Why nutrition matters in clinical practice and for your training/careers
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