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William Harvey (1578-1 6571) Circulation of the blood
(1627 — by Daniel Mytens) De Mortu Cordis (1628, page 184)°

Method of extracting blood for transfusion
(Johann Elsholtz 1667)°



Histdria
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Dog to human transfusion Lamb to human transfusion
(Scultetus 1693)° (Purmann 1705)



Historia

Blundell’'s method of blood transfusion from: ‘Observations on the transfusion
of blood’, The Lancet 1828, volume ii, issue ii, page 3212
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Table 2. Historic Timeline of Parenteral Nutrition.

Date Contributor Contribution Reference
300 Bc Herophilus and Erasistratus First description of the circulatory system 15
1091-1161 1Ibn Zuhr Early attempt at “nourishing” a human with the aid of hollow silver needle 25
1628 Harvey Detailed description of blood circulation 28
1658 Wren IV device made from goose quill that infused wine, ale, and opiates into a dog 31,32
1710 Courten Infusion of vinegar, salts, and urine into a dog with no adverse effects; dog died 34
when infusing olive oil
1733 Hales IV infusion of water, leading to discovery of dropsy 36
1831 Latta IV infusion of saline solution to successfully treat cholera 41,42
1843 Bernard IV infusion of sucrose that was soon detected in the patient’s urine 44
1869 Menzel and Perco SC infusion of fat, milk, and camphor into dogs showing high doses of fat can be 58
given without diverse effects
1873 Hodder IV infusion of milk to treat cholera 43
1875 Krug Fed a patient suffering from anorexia nervosa with SC injections of oil and protein 46
1904 Friedrich Administered PN by SC infusion of peptone, fat, glucose, and salt 74
1909 Abderhalten First successful attempt at PN 75
1911 Kausch Infused glucose postoperatively 78
1913 Henriques and Andersen  Achievement of positive nitrogen balance in a goat fed animal protein IV 76
1915 Woodyatt et al Used infusion pump for constant infusion of IV glucose 80
1934 Rose Identification of essential amino acids in humans 91
1936 Elman Successful IV infusion of enzymatically hydrolyzed proteins to dogs and humans 92
1939 Shohl IV infusion of hydrolyzed proteins with glucose and laevulose—satisfactory results 904
1949 Rhode et al Successful infusion of adult dogs with PN 103
1963 Schuberth and Wretlind Successful testing of fatty emulsion containing soya oil and egg yolk phospholipids 97
1964 Bansi et al IV supply of synthetic L-amino acid 111
1967 Dudrick et al Successful infusion of beagle puppies with PN 102
1968 Wilmore and Dudrick Successful long-term infusion of an infant with PN 105
1973 Hofert et al First amino acid formula designed for infants 112
1974 Grotte et al; Borresen and  Designed programs of PN with emulsified fat for infants and children 99-101
Knutrud; Jurgens et al
1983 Wretlind Developed a synthetic formula solution called Vamin for postoperative patients 113
1987 Panteliadis et al Designed formula of middle-chain and long-chain triglycerides, containing taurine 96

IV, intravenous; PN, parenteral nutrition; SC, subcutaneous.
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Quando iniciar

nutricao parenteral?




Incapacidade de absorcao de nutrientes pela via digestiva:

Resseccao macica de intestino delgado, sindrome do intestino curto (pelo
menos inicialmente)

Enterite por radiacao

Diarréia grave

Obstrucao completa do intestino

Catabolismo grave com ou sem subnutricao quando o intestino ndo podera ser
usado por 5-7 dias

Impossibilidade de acesso enteral

Impossibilidade de se fornecer todos os nutrientes por via enteral

Pancreatite com dor abdominal com enteral jejunal

Hemorragia do trato gastrointestinal persistente

Abdomen agudo, ileo

Fistula entérica de alto débito (>500 mL/dia) e impossibilidade de se passar
sonda nasoentérica além da fistula

Trauma com necessidade de varios procedimentos cirlrgicos




Fistula enterocutanea

Doenca inflamatoria intestinal nao responsiva ao tratamento clinico

Hiperemese gravidica (nausea e vomitos persisntentes por 5-7 dias
sem possibilidade de uso de terapia nutroldgica enteral)

Obstrucao parcial de delgado

Quimioterapia/mucosite

Cirurgia de grande porte quando tubo digestivo nao podera ser usado
por 5-7 dias

Vomitos intrataveis quando enteral jejunal nao é possivel

Ascite quilosa ou quilotorax quando a enteral com baixo teor de
gordura nao leva a diminuicao do débito

Madsen & Frankel, 2006
Bistrian & Driscoll, 2012




Mvalayav 1idaJul atvl ial.

rregyutiivia

Sodio Diariamente ate estabilizacdo depois 2x/semana
Potassio Diariamente até estabilizacao depois 2x/semana
Calcio 2x/semana

Magneésio 2x/semana

Fosforo 2x/semana

Uréia Diariamente até estabilizacao depois 2x/semana
Glicemia 3 vezes ao dia até estabilizar

Creatinina 2x/semana

Fosfatase alcalina 1x/semana

Gama GT 1x/semana

Aspartato aminotransferase | 1x/semana

(AST) ou TGO

Alanina aminotransferase | 1x/semana

(ALT) ou TGP

Triglicerides Antes de se iniciar e 2x/meés

INR Antes do inicio e depois 1x/semana

Madsen & Frankel, 2006; Bistrian & Driscoll, 2012




Via de Acesso




« Suporte nutricional por curto periodo (< 10 dias)

* Risco de tromboflebite: limitada osmolaridade <
900 mOsm/L

» Acesso periferico pobre: parenteral central ou
dextrose 5% acesso periférico




* Presenca de sinais flogisticos: flebite
« Perda do acesso: extravasamento da emulsao




 Tempo de uso maior 10 dias
« Formulacoes com maior osmolaridade

 Permitem a oferta de fluidos e nutrientes
atendendo as necessidades
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Table 3. Suggested Parenteral-Nutrition Requirements for Critically Il Adult Patients.*

Variable Dosef

Energy Resting energy expenditure in kcal/dayx 1.0 to 1.2, or 20 to
25 keal/kg/dayz:

Dextrose Initial parenteral nutrition order with 60 to 70% of non—

amino acid calories as dextrose|

Lipid emulsion Initial parenteral nutrition order with 30 to 40% of non—
amino acid calories as lipid(

Essential and nonessential amino acids (g/kg/day)

Normal renal and hepatic function 1.2-1.59
Hepatic failure (cholestasis) 0.6-1.2 (based on estimated function)
Encephalopathy 0.6 (may be temporarily discontinued)

Acute renal failure in patients not on renal-replacement  0.6-1.0 (based on renal function)
therapy

Renal failure in patients on renal-replacement therapy ~ 1.2-1.5]|

Ziegler TR, NEJM, Dec 2009



Rec Ampola Quantidade/ml
Potassio 0,7-2,5 mEqg/kg | Cloreto 2,56 mEqg/ml
Ou potassio 19,1%
40-100
meg/dia
Sodio 1-2 mEg/kg Cloreto Sodio | 3,4 mEg/ml
20%
Célcio 10-20 meg/dia | Gluconato 0,47 meg/mi
Célcio 10%
Magnésio 8-16 meg/dia Sulfato Mg 0,8 | 0,8 mEg/ml
mEg/mi
Fosforo 10-30 Fosfato K 2 2 mEg/ml
mmol/dia mEg/m/ POtassio
1,1 mmol/mi
fosfato

Como transformar mg em mEq

Calcio 1 meq =20 mg

Magnésio: 1 mEq =12,3 mg

Fosforo: 1 mmol =31 mg




Tabela II - Sugestio de Calculo de Nutricio Parenteral.”¥

Passos

1. Estimar o gasto
energetico total
(GEB) kcal’ 24 h

2. Estebelecer a ne-
cessidade protéxca.
Proteina = 4 kcal'g

3. Verficar o contet-
do de carboidrato da
formmala.

Glicose 1g = 4 kcal

4. Calculo do
comtetdo lipidico.

5. Calcular
necessidades hidricas

6.Determunar aditrvos
essenciass (eletroltos
e Vitanunas)

Consideragdes clinicas

Insuficiéncia renal =

0.6 g kg’ dia; aumentar para
1-1.2 g'kg/dia. se em didlise.
Encefalopatia hepatica =

0,6gKg/dni.

Hepatopatia cromica =
1-1.2 g'kg/dia.

Baseado na tolerdncia de
glhicose mais do que na

gravidade da doenga.

A dose ndo deve exceder

Vara com estado climco,
fincdo orgimca, atnadade, e
perdas do trato gastromtestmal

Nos casos de mitricio pa-
renteral exchismva, suple-
mentar vitamma K.

Variacdo-padréo

0.8 a 2.0 gkgda
desconsiderar a oferta
calénica da proteina,
pots a mesma. wleal-
mente, tem funcido
plastica.

70-90 % do GEB

— .
da glicose)

10 - 30% do GEB

30 - 40 ml' kg' dia

Segundo Tabela IIT

(Vebocidade de infisio

Exemplo para adulto de 40 anos,
com 70 kg e 1,80 m.

GEB = 1700Kcal

1.0 g kg
1.0 x 70Kg
70 g/24h

70% do GEB.

1700 kcal x 70% = 1190 kcal/dia

1190 kcal + 4 kcal =298 g/ 24 h
g = 298000 mg + 70 + 1140 =

3.7 mg'Kg'min

30% do GEB = 510 kcal
510 kcal + 9 kcal=57 g/ 24h
5Tg+T70kg=08g/kg/dn

30x70=2100 ml' 24 h
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Question: When should PN begin in the critically 1ll
patient at high nutrition risk?

G2. Based on expert consensus, in the patient determined
to be at high nutrition risk (eg, NRS 2002 =5 or NUTRIC
score =>5) or severely malnourished, when EN is not
feasible, we suggest initiating exclusive PN as soon as
possible following ICU admission.



Quando nutricao enteral ndo é possivel e paciente com
elevado risco nutricional: nutricao parenteral tem
desfecho melhor do que terapia conservadora
Metanalise Heyland et al: uso de nutricao parenteral
em pacientes criticos subnutridos levou a menor taxa
de complicacoes meta-analysis, use of

Braunschweig et al: terapia conservadora quando
comparada com parenteral em pacientes criticos
subnutridos: aumentou risco mortalidade e de infeccao
Paciente critico subnutrido: nao demorar a iniciar

parenteral apos admissao CTI



Quando iniciar
nutricao parenteral
suplementar
juntamente com a

enteral?




Question: What 1s the optimal timing for initiating
supplemental PN when EN does not meet energy or
protein goals in the patient at low or high nutrition risk?

(3. We recommend that, in patients at either low or high
nutrition risk, use of supplemental PN be considered
after 7-10 days if unable to meet >60% of energyv and
protein requirements by the enteral route alone. Initiating

supplemental PN prior to this 7- to 10-day period in
critically ill patients on some EN does not improve

outcomes and may be detrimental to the patient.

[Quality of Evidence: Moderate]



Question: In the appropriate candidate for PN (high risk
or severely malnourished), should the dose be adjusted
over the first week of hospitalization in the ICU?

H2. We suggest that hypocaloric PN dosing (<20 Kcal/
kg/d or 80% of estimated energy needs) with adequate
protein (=1.2 ¢ protein/kg/d) be considered in
appropriate patients (high risk or severely malnourished)
requiring PN, initially over the first week of

hospitalization in the ICU.

[Quality of Evidence: Low]



Como prescrever Nutricao Parenteral?




1- Estimar o gasto energético do paciente das seguintes maneiras

Harris Benedict

Sexo feminino: GER = 655 + (9.6 X peso kg) + (1.8 X estatura em cm) - (4.7 X idade anos)

Sexo masculino: GER =66 + (13.7 X peso kg) + (5 X estatura em cm) - (6.8 X idade anos)

25 a 30 kcal/kg/dia

2- O gasto energético estimado deve ser dividido entre glicose e lipidios da seguinte
forma:
60 a 70% na forma de glicose
30 a 40% na forma de lipidios
Como calcular o volume da solucao de glicose?
Resposta: cada 1 ml da solucéo de glicose a 50% tem 2 kcal
E s6 fazer a regra de 3:
1 ml--- 2 kcal
Eu preciso de por exemplo 1500 kcal no total, sendo 70% na forma de glicose. Entao eu
preciso de 1500x0,7 de glicose = 1050 kcal na forma de glicose
1 ml ---- 2 kcal
X-----1050 kcal
X =1050/2 = 525 ml de glicose a 50%




Como calcular o volume da emulséo lipidica?
Resposta: cada 1 ml da emulsao lipidica a 20% tem 1,9 kcal
E so fazer a regra de 3:
1 ml--- 1,9 kcal
Eu preciso de por exemplo 1500 kcal no total, sendo 30% na forma de lipidio. Entdo eu
preciso de 1500x0,3 de lipidio = 450 kcal na forma de lipidio
1 ml---1,9 kcal
X-----450 kcal
X =450/1,9 = 236 ml de lipidio a 20%
Para facilitar para o farmacéutico, pode-se arredondar, por exemplo, ao invés de 236
ml posso prescrever 240 ml




Eletrolitos

Eletrélito  Necessidade Solucao Concentracao Quantidade maxima
diaria utilizada da solucao para evitar precipitacao
Sodio 1-2mEq/kg/d NaCl 20% 3,4 mEq/ml nao se aplica
(23 -46 mg/d) (78,6mg/ml)
Fosforo 40 - 80 mEq/d Fosfato P: 5,6 mEq/mL [ 8,9 ml/L ]
(620 - 1240 mg/d) monoacido (34,75 mg/mL)
de potassio K: 2 mEq/mL
25% (78,8 mg/mL)
fosfato P: 5 mEq/ml 10 ml/L
monobasico (31 mg/mL)
de potassio K: 1 mEq/mL
13,6% (39,4 mg/mL)
Potassio 1 -2 mEq/kg/dia KCl 19,1% 2,56 mEq/mL nao se aplica
(39 - 78 mg/kg/d) (99,8 mg/dL)
Magnésio 8-20mEq/d MgS04 6% 1 mEq/mL [ 12 ml/L ]
(97 - 245 mg/d) (12 mg/mL)
Calcio 10 - 15 mEq/d Gluconatode 0,46 mEq/mL 30 ml/L

(200 - 300 mg/d)

calcio 10%

(9,3 mg/mL)




Emulsoes Lipidicas

Coalescéncia \ / Floculagao

/

-
af - % Sendiascent

Emulsao
primaria:
gotas dispersas
na fase continua

“Creaming”



Figura 1A - Fosfato de Calcio Amorfo.




Figura 1B - Fosfato de Calcio - Cristais.




Figura 1E - Goticulas de Gordura, tamanho médio 0,45 um.




Hemacia

Goticula lipidio

Figura 1F - Goticulas e gordura aumentadas e precipitados de fosfato de calcio.




Tabela 4: Resumo das necessidade diarios de oligoelementos

Composicao

sulfato de zinco
sulfato cuprico
sulfato de manganés

cloreto cromico

Quantidade
22,0 mg/mL
6,3 mg/mL

2,46 mg/mL

102,5 pg/mL

Equivaléncia

2,5 mg/mL de zinco

0,8 mg/mL de cobre

0,4 mg/mL de manganés

10 pg/mL de crémo

Necessidade diari

2,5-5,0mg/d
0,3-0,5mg/d
0,6 -1,0 mg/d

10 - 15 pg/d




Vitamina Cerne-12® Trezevit® Recomenc
Vitamina A (retinol) 3500 UI (1051 pg) 3327,27 UI (999,1 ug) 1000 pg/d
Vitamina D3 220 UI (5,5 mg) 200 UI (5,0 mg) 5ug/d
Vitamina E («a-tocoferol) 11,2 UI 11 UI 10 mg/d
Vitamina C (ac. ascorbico) 125 mg 200 mg 100 mg/d
Vitamina B1 (tiamina) 3,51 mg 6 mg 3 mg/d
Vitamina B: (riboflavina) 4,14 mg 3,6 mg 3,6 mg/d
Vitamina Bs (piridoxina) 4,53 mg 6 mg 4 mg/d
Vitamina B12 6 ug 5ug 5upg/d
Acido félico 414 ng 600 ug 400 pg/d
Acido pantoténico 17,25 mg 15 mg 15 mg/d
Biotina 69 pg 60 ug 60 pg/d
Niacina 46 mg 40 mg 40 mg/d
Vitamina K - 150 pg 1 mg/d




Cuidado!




- Taxa de aumento da oferta nutricional
« Controle glicEmico
- Disturbios eletrdlitos
« Risco de realimentacao: alcoolismo,
perda de peso, baixo IMC, periodos
prolongados de jejum

« Atingir o alvo em 3 a 4 dias

ASPEN 2016



Table 1 Conditions associated with the refeeding syndrome

Conditions associated with increased risk for refeeding syndrome

Symptoms associated with increased risk for refeeding syndrome

Eating disorders (anorexia nervosa and bulimia)

Alcoholism

Kwashiorkor

Marasmus

Oncology patients

Uncontrolled diabetes

Chronic liver disease

Congential heart disease

COPD

HIV/AIDS

Bariatric surgery

Malabsorptive conditions (short bowel syndrome, cystic fibrosis,
pancreatic insufficiency, inflammatory bowe! disease)

Hyperemesis gravidarum

Neglected children and adults

Food insecurity and homeless

Unintentional weight loss >10% within a 1-3 months period «———
<70-80% ideal body weight «———

Muscle wasting

Chronic dysphagia

Persistent nausea, vomiting or diarrhea limiting oral intakes

Prolonged fasting or nil per os (NPO) status >7-10 days «————
Inadequate nutrition therapy (EN or PN) intakes >10days

Byrnes and Stangenes , Refeeding in the ICU
Curr Opin Clin Nutr Metab Care 14:186-192



Oferta Caldrica
Primeiro Dia 10 kcal/kg

—

Se IMC < 14 kg/m2 ou jejum > 15 dias —5 kcal/kg

Segundo ao Quarto Dia — Aumentar 5 kcal/kg/dia

Se nao tolerar —— Manter o minimo

Quinto ao Sétimo dia —20-30 kcal/kg/dia

Qitavo ao Décimo dia — Gasto estimado

Khan LUR et al, Gastroenterology Research and
Practice, pag 1-6, 2011, doi:10.1155/2011/410971



Table 2 Guidelines for electrolyte replacement

Lab wvalue Adult replacement

Hypophosphatemia

General (=<2.7 mg/dl)
0.08—-0.0.1 6 mmol/kg®

Mild 2.3 —-2.7 mg/dl

0.16—0.32 mmol/kg®
Moderate 1.5 —2.2 mg/dl

0.32—-0.64 mmol/kg®
Severe <<1.5mg./dl

Hypokalemia
General (3.4 —-3.5 mEg/l)

Mild to moderate 2.5 —-3.4 mEqg/l 20—40 mEqgP®

Severe 2.5 mEqg/l Up to 1—1.5mEq®/kg/day
Hypomagnesemia

General (—=1.8 mg/dl)

Mild to moderate (1 —1.8 mg/dl) 1 g i-v. magnesium sulfate every 6 h

Severe (<1 mg/dl) If symptomatic, treat with 8—12 g
daily in divided doses

Should reduce dose in the presence of renal dysfunction.
2 Can be given as either intravenous NaPhos or KPhos.
b Given using intravenous KCI.

Byrnes and Stangenes , Refeeding in the ICU
Curr Opin Clin Nutr Metab Care 14:186-192



Check
K+, {::a.2+.é
de-: Mg .

.

Before feed starts, administer
Thiamine 200-300mg daily orally and
Vit B co strong 1-2 tablets 3 times daily
(Or full dose intravenous Vitamin B)
and multivitamin//trace element
supplement once daily

l

Start feeding 10Kcals/kg/day *
Slowly increase feeding over 4 - 7 days

'

Rehydrate carefully and supzplement
and /or correct K™, POy, Ca™, MQE+
levels :

K™ 2 - 4ammol'kg/day
PO40.3-0.6 mmol'kg/day,

Mg** 0.2 mmol/kg/day IV or 0.4
mmol/kg/day oral

Monitor K™, PQ4, Ca™ and Mg“* for the
first 2 weeks and act on as appropriate

Khan LUR et al, Gastroenterology Research and
Practice, pag 1-6, 2011, doi:10.1155/2011/410971



Question: What 1s the desired target blood glucose range
in adult ICU patients?

HS. We recommend a target blood glucose range of 140 or
150-180 mg/dL for the general ICU population; ranges
for specific patient populations (postecardiovascular
surgery, head trauma) may differ and are beyond the
scope of this guideline.

[Quality of Evidence: Moderate|



Question: Is there an advantage to using standardized
commercially available PN (premixed PN) versus
compounded PN admixtures?

H4. Based on expert consensus, use of standardized
commercially available PN versus compounded PN
admixtures in the ICU patient has no advantage in
terms of clinical outcomes.



Emulsoes lipidicas de “segunda e terceira geracao”

Oleo de oliva

-

Modulacao funcgao
inflamatoria

Triglicérides Imune
_ o Coagulacao
cadeia media sinalizacdo cellular

\_

Oleo de peixe







Inflamacao

Acido graxo dmega-6 Acido graxo dmega-3
9 |
Prostaglandinas seérie 2 Prostaglandinas e
Tromboxano tromboxanos série 3
Acido 5 hidroeicosatetraenoico Série 5 de leucotrienos
Leucotrienos série 4
. 4

Contribui brocesso inflamatério Menos potentes que derivados
A2 [ do &cido araquiddnico

e suprime imunidade cellular

Calder P.C Nutrients. 2010;2:355-374. doi: 10.3390/nu2030355



Manzanares et al. Critical Care (2015) 19:167
DOI 10.1186/s13054-015-0888-7
C, CRITICAL CARE

RESEARCH Open Access

Intravenous fish oil lipid emulsions in critically ill
patients: an updated systematic review and
meta-analysis

William Manzanares'’, Pascal L Langlois?, Rupinder Dhaliwal®, Margot Lemieux® and Daren K Heyland**



« Bases de dados pesquisadas: MEDLINE, Embase,
CINAHL, the Cochrane Central

« RevisOes sistematicas e estudos randomizados
controlados publicados entre 1980 e novembro de
2014

« Palavras-chave: “randomized,” “clinical trial,”

7 \ 7 \\

“nutrition support,” “artificial feeding,” “parenteral

7 \ 7 \

nutrition,” “pharmaconutrition,” "omega-3 fatty

7 \\;

acids,” “fish oils,” “lipid emulsions,” “intensive care,’

(4

“critical illness” and “critically ill”



Desfecho primario ‘

e Mortalidade

Desfechos secu ndél‘

e Infeccoes
e Tempo internacao CTI e hospitalar
e Tempo ventilacao mecanica



Conclusoes

Emulsao lipidica com 6leo de peixe em pacientes criticos pode reduzir
significativamente a incidéncia de complicacdes infecciosas e pode estar
associada a reducao do tempo de ventilagao mecanica e tempo de
internacao hospitalar.

Esses resultados podem ser generalizados para pacientes criticos
recebendo algum tipo de terapia nutroldgica

No entanto, nao existem evidéncias suficientes para uma forte
recomendacdo do uso rotineiro de emulsoes lipidicas contendo éleo de
peixe em nutricao parenteral

Sao necessarios mais estudos bem desenhados, randomizados,

controlados para confirmar esses resultados



Quando suspender Nutricao Parenteral?




Question: In transition feeding, as an increasing volume
of EN is tolerated by a patient already receiving PN, at
what point should the PN be terminated?

H7. Based on expert consensus, we suggest that, as
tolerance to EN improves, the amount of PN energy should
be reduced and finally discontinued when the patient is
receiving >60% of target energy requirements from EN.



Muito obrigada pela atencao!

O homem sabio é aquele que nao se entristece com
as coisas que nao tem, mas rejubila-se com as que
tem.

(Epicteto)
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