
Initiativmøde:
Refeeding syndrom 

– Præsentation og diskussion af 
DSKE klinisk retningslinje



Refeeding syndromets historie og 
patofysiologi

Cases



Refeeding syndrome





Case 1

• 53 årig mand
• Tidligere kronisk pancreatit
• Vægt 32 kg BMI 10 (tidligere vægt 80 kg)



Blodprøver
lCRP 150 
l Creatinin 350, carbamid 26
l Na 140, K 2.9, P 1,7, Mg 1,05

lI forløbet korrigeres for 
lHypokaliæmi
lHypomagnesiæmi
lIkke hypofosfatæmi

lVærdier for D-vitamin, A-vitamin, zinc helt i bund
lJanuar 2006



Ernæring

l Starter op med almindelig sondeernæring
– Beregnes til 25 kCal/kg/døgn

l Der suppleres med iv saltvand

l Efter 2 dage





Ernæring - forfra

• Start 10 kCal/kg
• Ernæringspræparat Peptisorb – der indeholder 

MCT fedt og spaltede peptider
kombineret med

• Parenteral ernæring 



Forløb
Tung sygepleje og fysioterapi

Gentagne infektioner med fornyet vægttab

Store øjenproblemer

Marts 2006 – vægt 44 kg udskrives til genoptræning

Oktober 2006 vægt 54 kg – i tiltagende god stand





Patofysiologi og definition



Tiamin (B1 vitamin)
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may not be deficient upon admission, they may become so across time, especially if sepsis
develops.

5. What Makes Thiamine So Important
By way of its necessity for enzymes at the entry points to, and at critical junctures

within the mitochondria, thiamine availability dictates molecular oxygen homeostasis and
mitochondrial ATP production. These two variables, then, influence the totally of organis-
mal metabolism. Insufficient thiamine deranges mitochondrial respiration, inducing what
has been termed pseudo-hypoxia [60]. Pseudo-hypoxia stabilizes hypoxia-inducible factor
(HIF) proteins, which in turn, elicit a range of reactions that, while necessary to increase
oxygenation acutely, become problematic when activated chronically [61]. In contrast to is-
chemic hypoxia, with pseudo-hypoxia although there is sufficient oxygen, the mitochondria
are unable to utilize it effectively. This forces a shift towards more anaerobic metabolism
and significantly reduced energy output. Here, only 2 ATP molecules are synthesized
compared to the 38 ATP molecules produced via oxidative phosphorylation (OXPHOS)
pathway [62]. Inadequate ATP output, further impairs oxidative capacity, initiating a
range of deleterious cascades that increase vascular reactivity, inflammation, cell apoptosis,
ultimately leading to organ dysfunction or failure when sufficiently severe or chronic [63].
Much of this is mediated by five key thiamine dependent enzymes or enzyme complexes:
transketolase (TKT), pyruvate dehydrogenase complex (PDC), 2-hydroxyacyl-CoA lyase
enzyme (HACL), branched chain keto-acid dehydrogenase (BCAKD), a-ketoglutarate de-
hydrogenase complex (a-KDGH). Enzymes and their nutrient co-factors involved in ATP
production are illustrated below in Figure 1. Note the position of the thiamine depen-
dent enzymes.
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Figure 1. Micronutrient co-factors involved in ATP production [64]. Reprinted with permission. Figure 1. Micronutrient co-factors involved in ATP production [64]. Reprinted with permission.

5.1. Thiamine Dependent Enzymes
5.1.1. Transketolase

Thiamine is a rate-limiting factor for the TKT enzyme in the non-oxidative pentose
phosphate pathway (PPP). Glucose-6-phosphate, a product derived from carbohydrate
consumption, enters the PPP, where it is modified by several enzymes to produce ribose
for DNA and RNA synthesis and reduced equivalents of nicotinamide adenine dinu-
cleotide phosphate (NADPH) for steroid hydroxylation, fatty acid synthesis (myelin), and
antioxidant enzymes (glutathione and thioredoxin) [65]. Ribose and NADPH are required
molecules for cell functioning. TKT occurs twice in the PPP and thus becomes a critical
player in this process [64]. Importantly, activities of the PPP connect to the pyruvate dehy-
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Hypofosfatæmi

l Forstyrrelser i energiskabende processer
l Adenosin trifosfat (ATP) nedsat
l 2,3-diphosphoglycerat i Erythrocytter nedsat

– Nedsat skeletmuskelfunktion
– Træthed, myopati
– Påvirket bevidsthedsniveau, kramper



Hypokaliæmi

l Nedsat transmission af nerveimpulser
l Nedsat muskelkontraktion
– Nedsat hjertekontraktilitet og potentielt letale 

arytmier
– Muskelslaphed – paralyser
– Almen træthed



Hypomagnesiæmi

l Nedsat transmission af nerveimpulser
l Gennem hæmning af Kalium’s reabsorption i 

nyrene hypokaliæmi.
– Muskelsvaghed, muskelkramper
– Hjertearytmier
– Konfusion



Tiamin mangel
l Neurologiske og psykiatriske
– Øjenmuskelparser
– Konfusion
– Wernickes encephalopati
– Korsakov’s syndrom

l Hjertepåvirkning
– Nedsat hjertekontraktilitet
– Perifer vasodilatation (våd beri beri)

l Lactat acidose
– Konfabulation



Salt og vandretention

l Ødemer
l Pleuravæske
l Ascitis
l Lungeødem



Hvad er der af studier

l Case beskrivelser
l En del observationsstudier
l Få RCT
l Mange mange oversigtsartikler, metaanalyser 

og kliniske guidelines



Hvor hyppigt er refeeding?
Det kommer an på brugt definition

l S-fosfat < 0,65 på 34 % af kritisk syge 
intensivpatienter

l Hvis både biokemiske forandring og 
organpåvirkning – 2 %



Kan vi forebygge/behandle?
l Enkeltblindet studie på svært syge intensiv patienter

Identifikation af  patienter S-fosfat <0,65 og faldet >0,16
Normal eller kaloriereduceret ernæring.

Udkomme: 
Den kaloriereducerede gruppe levede 52,9 måneder mod 48,9

I nyere randomiseret studie
Første 48 timer enten 15 el 30 kCal/kg/døgn

Udkomme:
Ingen forskel (men dårligste patienter udeladt)


