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The authors regret that the flow-charts related to the recommendations provided by the practical guidelines were not included as
figures. In the manuscript it should read:
1. In the Methods section: “The recommendations were not
changed, but the presentation of the content was transformed
into a graphical presentation (Fig. 1).”

2. Indication for medical nutrition treatment (Fig. 2).
3. Screening and Assessment (Fig. 3).
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4. Timing and Route of feeding (Fig. 4).
5. Energy requirements (Fig. 5).
6. Protein requirements (Fig. 6).
7. Micronutrient requirements (Fig. 7).
8. Disease-specific nutrients (Fig. 8)
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General aspects

1) Kidney func�on impairment has nega�ve 
effects on carbohydrate, protein, and lipid 
metabolism, it exerts a pro-inflammatory effect, 
and has a major impact on the an�-oxida�ve 
system. (S1, 100%)

2) AKI/AKD and/or CKD with or without KF 
increase the risk for malnutri�on by inducing 
mul�ple metabolic derangements and, 
frequently, by reducing nutrient intake. (S2, 
100%)

Indica�on for medical nutri�on treatment

4) Medical nutri�on therapy needs may be 
considered for any pa�ent with AKI/AKD, 
AKI on CKD, CKD with or without KF 
requiring hospitaliza�on. (R1, GPP, 100%)

5) Medical nutri�on therapy should be 
provided to any pa�ent with AKI/AKD, AKI 
on CKD, CKD with or without KF staying in 
the ICU for more than 48 h. (R2, GPP, 100%)

6) In malnourished non-cri�cally ill hospitalized pa�ents with AKI/AKD or CKD 
with or without KF and those pa�ents at risk for malnutri�on who can safely 
feed orally but cannot reach their nutri�onal requirements with a regular diet 
alone, ONS shall be offered.  (R3, A, 100%)

7) Intradialy�c parenteral nutri�on (IDPN) shall be applied in malnourished 
non-cri�cally ill hospitalized pa�ents with CKD and KF on hemodialysis, or the 
same pa�ents if at risk of malnutri�on that fail to respond or do not tolerate 
ONS or EN. (R4, A, 100%)

8) EN, PN, or EN and PN shall be given to cri�cally and non-cri�cally ill 
hospitalized pa�ents with AKI/AKD, CKD, CKD with KF unable to achieve at 
least 70% of macronutrient requirements with oral nutri�on. (R5, A, 96%)

Which pa�ents? What type of nutri�onal treatment?

3) There is no uniform and validated criteria to define 
malnutri�on in hospitalized pa�ents with AKI/AKD 
and/or CKD or CKD with KF. Studies to validate the 
ESPEN endorsed GLIM criteria in pa�ents with kidney 
disease should be performed. (S3, 100%)

Figure 2.
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Screening and Assessment

Screening for malnutri�on

9) Any hospitalized pa�ent with AKI/AKD and/or CKD with or without KF, 
and especially those staying for more than 48 hours in the ICU, should be 
screened for malnutri�on. (R6, GPP, 96%)

10) Un�l a specific tool has been validated, a general nutri�onal 
assessment should be performed to any hospitalized pa�ent with 
AKI/AKD or CKD with or without KF at risk of malnutri�on. (R7, GPP, 91%)

11) Body composi�on assessment should be preferred to 
anthropometry measurements when diagnosing and 
monitoring malnutri�on in hospitalized pa�ents with 
AKI/AKD and/or CKD or CKD with KF. (R8, B, 96%)

12) In collabora�ve pa�ents with AKI/AKD and/or CKD or 
CKD with KF, muscle func�on should be assessed by hand-
grip strength. (R9, B, 96%)

Assessment tools

Assessment of body composi�on and muscle func�on

Figure 3.

Timing and route of feeding

Timing of medical nutri�on

13) Early nutri�onal support (i.e. provided in less than 48 hours from hospital admission) compared to later nutri�onal support 
should be performed in polymorbid medical inpa�ents, as sarcopenia could be decreased and self-sufficiency could be improved. 
(R8.1 [Polymorbid Guideline], B, 95%)

14) If oral intake is not possible, early EN (within 48 h) in cri�cally ill adult pa�ents should be performed/ini�ated rather than 
delaying EN. (R4 [ICU Guideline], B, 100%)

15) If oral intake is not possible, early EN (within 48 h) shall be performed/ini�ated in 
cri�cally ill adult pa�ents rather than early PN.  (R5, A, [ICU Guideline], B, 100%)

PN

18) In case of contraindica�ons to oral and EN, PN should be implemented 
within three to seven days. (R6, A, [ICU Guideline], B, 89%)

19) Early and progressive PN can be provided instead of no nutri�on in case 
of contraindica�ons for EN in severely malnourished pa�ents. (R7 [ICU 
Guideline], 0, 95%)

EN

16) As in other clinical se�ngs, (polymorbid hospitalized pa�ents, ICU pa�ents) EN is 
the most physiologic route of feeding in comparison to PN, and in general has been 
linked to lower infec�on rates, shorter ICU and hospital stay. (S4, 100%)

17) There is no evidence linking a reduced renal func�on with an increase of either 
gastrointes�nal, mechanical, or metabolic complica�ons during EN in pa�ents with 
AKI/AKD and/or CKD or CKD with KF. (S5, 100%)

Is GI tract available? 

Route of feeding?
(if oral nutri�on is impossible)

NOYES

Figure 4.
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Energy requirements 

Defini�on of energy requirements

20) In hospitalized pa�ents with AKI/AKD 
and/or CKD or CKD with KF needing medical 
nutri�on therapy, indirect calorimetry should 
be used to assess energy expenditure to guide 
nutri�onal therapy (caloric dosing) and avoid 
under- or overfeeding. (R10, B, 96%)

21) Indirect calorimetry can be performed 
during CKRT, bearing in mind the intrinsic 
limita�ons of the method. A minimum interval 
of two hours a�er an intermi�ent dialysis 
session should be preferred to improve the 
precision of the measurement.  (R11, 0, 78%)

22) Whenever the clinical condi�on of the 
pa�ent is changing, indirect calorimetry shall 
be repeated. (R12, GPP, 100%)

23) If calorimetry is not available, using VO2
(oxygen consump�on) from pulmonary arterial 
catheter or VCO2 (carbon dioxide produc�on) 
derived from the ven�lator will give a be�er 
evalua�on on energy expenditure than 
predic�ve equa�ons. (S2, [ICU Guideline], 82%)

Op�mal energy intake

24) In polymorbid medical inpa�ents with reduced food intake and 
hampered nutri�onal status at least 75% of calculated energy and 
protein requirements should be achieved in order to reduce the risk 
of adverse outcomes. (R11 [Polymorbid Guideline], B, 100%)

25) Hypocaloric nutri�on (not exceeding 70% of EE) should be 
administered in the early phase of acute illness. (R8, [ICU 
Guideline], B, 100%)

26) A�er day three, caloric delivery can be increased up to 80-100% 
of measured energy expenditure. (R16, [ICU Guideline], 0, 100%)

27) To avoid overfeeding, early full EN and PN shall not be used in 
cri�cally ill pa�ents but shall be prescribed within three to seven 
days. (R17 [ICU Guideline], A, 100%)

28) If indirect calorimetry is used, isocaloric nutri�on rather than 
hypocaloric nutri�on can be progressively implemented a�er the 
early phase of acute illness. (R18, [ICU Guideline], 0, 95%)

29) If predic�ve equa�ons are used to es�mate the energy need, 
hypocaloric nutri�on (below 70% es�mated needs) should be 
preferred over isocaloric nutri�on for the first week of ICU stay. 
(R19, [ICU Guideline], B, 95%)

30) In hospitalized pa�ents with AKI/AKD 
and/or CKD or CKD with KF needing medical 
nutri�on the amount of lipids and 
carbohydrates may be combined to 
increase lipid intake and reduce 
carbohydrate provision based on real 
substrate u�liza�on assessed by indirect 
calorimetry. (R13, 0, 91%)

31) For pa�ents undergoing KRT, the total 
energy provision by addi�onal calories 
given in the form of citrate, lactate, and 
glucose from dialysis/hemofiltra�on 
solu�ons should be included in the 
calcula�ons to determine the total daily 
energy provision to avoid overfeeding. 
(R14, B, 100%)

Influencing factors

32) No factor should be applied to the 
measured REE to compensate for KRT since 
there is no difference between pa�ents not 
on KRT as compared to those on KRT. (R15, 
B, 100%)

Figure 5.

Protein requirements 

KRT impact

33) KRT can exert a 
nega�ve influence on 
protein balance by 
inducing amino acid and 
pep�de/protein losses. 
As a consequence, 
protein requirements 
can be increased in 
pa�ents undergoing 
KRT. (S6, 100%)

Defining protein requirements

35) There are no substan�al differences in terms of protein requirements between ICU, surgical, 
and medical acutely ill pa�ents with AKI/AKD and/or CKD or CKD with KF since all these 
condi�ons are characterized by protein catabolism. (S8, 91%)

36) In hospitalized pa�ents with AKI/AKD and/or CKD or CKD with KF receiving medical 
nutri�on, protein prescrip�on may be preferably guided by protein catabolic rate instead of only 
using predictor factors normalized by body weight (see recommenda�on 18). (R16, GPP, 86%)

37) Overfeeding should be avoided in order to achieve a posi�ve nitrogen balance or minimize 
an exis�ng nega�ve nitrogen balance. (R17, B, 96%)

38) The following protein intakes may be prescribed: 
• Hospitalized pa�ent with CKD without acute/cri�cal illness: 0.6-0.8 g/kg BW/d
• Hospitalized pa�ent with CKD and KF on conven�onal intermi�ent chronic KRT without 

acute/cri�cal illness: ≥1.2 g/kg BW/d
• Hospitalized pa�ent with AKI, AKI on CKD without acute/cri�cal illness: 0.8-1.0 g/kg BW/d
• Hospitalized pa�ent with AKI, AKI on CKD, CKD, with acute/cri�cal illness, not on KRT: start 

with 1 g/kg BW/day, and gradually increase up to 1.3 g/kg BW/d if tolerated 
• Cri�cally ill pa�ents with AKI or AKI on CKD or CKD with KF on conven�onal intermi�ent KRT:  

1.3 - 1.5 g/kg/d
• Cri�cally ill pa�ents with AKI or AKI on CKD or CKD with KF on CKRT or PIKRT: 1.5 g/kg/d up to 

1.7 g/kg/d
If available, the pre-hospitaliza�on body weight or usual body weight may be preferred over the 
ideal BW. Actual BW should not be considered for a protein prescrip�on.
(R18, 0, 83%)

39) Protein prescrip�on shall not be 
reduced in order to avoid or delay 
KRT start in cri�cally ill pa�ents with 
AKI, AKI on CKD, or CKD with KF. 
(R19, A, 96%)

Protein reduc�on?

40) A medical conserva�ve approach 
consis�ng of moderately restricted 
protein regimens, may be considered 
only in the case of metabolically 
stable pa�ents with AKI or CKD, 
without any catabolic 
condi�on/cri�cal illness and not 
undergoing KRT (see 
recommenda�on 18). (R20, GPP, 
87%)

41) CKD pa�ents previously 
maintained on controlled protein 
intake (the so-called “low protein 
diet”) should not be maintained on 
this regimen during hospitaliza�on if 
acute illness is the reason for 
hospitaliza�on. (R21, GPP, 100%)

34) Protein 
requirements are mainly 
determined by baseline 
illness, however, 
prolonged KRT can exert 
a nega�ve influence on 
protein balance. (S7, 
100%)

Figure 6.
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Micronutrient requirements 

Trace elements and vitamins

42) Because of increased requirements 
during KF and cri�cal illness, and large 
effluent losses during KRT, trace elements 
should be monitored and supplemented. 
Increased a�en�on should be given to 
selenium, zinc, and copper. (R22, B, 100%)

43) Because of increased requirements 
during KF and cri�cal illness, and large 
effluent losses during KRT, water-soluble 
vitamins should be monitored and 
supplemented. Special a�en�on should be 
given to vitamin C, folate, and thiamine. 
(R23, B, 100%)

45) Dialysis solu�ons containing potassium, 
phosphate, and magnesium should be used 
to prevent electrolyte disorders during KRT. 
(R32, B, 100%)

Electrolytes

44) Electrolytes abnormali�es are common 
in pa�ents with AKI, AKI on CKD, or CKD 
with KF receiving KRT and shall be closely 
monitored. (R31, A, 100%)

Figure 7.

Disease-specific nutrients

Renal disease-specific formulae ?

46) No disease-specific enteral nor 
parenteral formula oriented for pa�ents 
with reduced kidney func�on should be 
rou�nely u�lized in every pa�ent with AKI, 
AKI on CKD, or CKD with KF in comparison 
to conven�onal formulas. Instead, their 
use is to be individualized (see 
recommenda�on 26). (R24, B, 88%)

47) The choice of the most appropriate EN 
or PN formula should be made based on 
the calorie and protein ra�o to provide the 
most accurate dosing in clinical prac�ce. 
(R25, B, 91%)

48) In selected pa�ents with electrolyte 
and fluid imbalances, concentrated “renal” 
EN or PN formulas with lower electrolyte 
content may be preferred over standard 
formulas. (R26, GPP, 96%)

Omega-3 fa�y acids?

49) There is not enough evidence to 
support the rou�ne use of omega-3 
PUFA supplements or PN solu�ons 
enriched with omega-3 PUFA in 
hospitalized pa�ents with AKI, AKI 
on CKD or CKD with KF. (R27, GPP, 
96%)

Glutamine?

50) In cri�cally ill pa�ents with AKI, 
AKI on CKD, or CKD with KF, 
addi�onal high dose parenteral 
glutamine shall not be administered. 
(R28, A, 100%)

Glucose monitoring

51) Serum glucose levels shall be 
maintained between 140 – 180 
mg/dl in hospitalized pa�ents with 
AKI, AKI on CKD, or CKD with KF. 
(R29, A, 96%)

52) Tight glucose control (80-110 
mg/dl) shall not be pursued 
because of the increased risk of 
hypoglycemia. (R30, A, 100%)

Figure 8.
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