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In the context of an international, multicentre observa-
tional study—the GUTPHOS study [1]—the investigators
documented the use of parenteral nutrition (PN), includ-
ing daily energy intake via this route. A secondary out-
come, “days free of PN," was planned to validate a gastro-
intestinal dysfunction score. During data quality check,
we observed that the definition of PN varied among the
participating sites. This observation was further con-
firmed in a subsequent survey, in which the sites were
asked to report the approach they used to document PN.
All 28 GUTPHOS study sites (21 from Europe, four from
Asia, one from North America, one from South America
and one from Oceania) responded and reported their
approach (Fig. 1A). In addition to some expectable differ-
ences in practice (e.g., using multi-chamber bags vs. sep-
arate components), relevant conceptual variability was
observed, leading the steering committee to develop a
consensus definition for PN in GUTPHOS: “The admin-
istration of intravenous amino acids or lipids alone, or
any combination of at least two macronutrient compo-
nents is considered as being PN, whereas administration
of only glucose in any concentration is not.” Sites adjusted
their data accordingly.

In this correspondence, we aim to draw attention to the
unclear definition of PN and call for action.

Despite numerous guidelines and studies address-
ing PN in the literature, clear guidance on which com-
ponents and amounts are necessary to define PN for
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clinical studies still needs to be provided. The European
Society for Clinical Nutrition and Metabolism (ESPEN)
defines PN as a nutrition therapy provided through intra-
venous (central or peripheral) administration of amino
acids, glucose, lipids, electrolytes, vitamins and trace
elements [2]. The American Society for Parenteral and
Enteral Nutrition (ASPEN) defines PN as nutrition pro-
vided when patients cannot use the gastrointestinal (GI)
tract or nutrition needs cannot be met through the GI
tract alone [3]. ESPEN guidelines on ICU nutrition men-
tion that parenteral and enteral feeding preparations dif-
fer because commercially available PN solutions contain
amino acids and glucose with or without lipids (multi-
chamber bags) but no micronutrients for stability reasons
[4]. While it is clear that providing all macronutrients
and micronutrients intravenously is considered PN, the
minimum requirements for defining PN in clinical stud-
ies need to be clarified (Fig. 1B).

When PN was first introduced in the 1960s, it was ini-
tially called “total parenteral nutrition (TPN)’;, designed
to cover all nutrition needs, i.e. to provide fluid, protein,
carbohydrate, fat, vitamins, trace elements and minerals.
The term was simplified to PN after the start of the mil-
lennium, and this abbreviation has led to different inter-
pretations. Our current observation suggests the need to
define PN more precisely for clinical studies. In the ongo-
ing GUTPHOS study, the question of the PN definition
was never raised during the study protocol development
nor by sites during data collection, although the Case
Report Form manual listed dextrose-based maintenance
solutions as non-nutritional calories, yet without further
specification and guidance. Our observation suggests a
high confidence level in personal or local interpretations,

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-024-05153-1&domain=pdf

Reintam Blaser et al. Critical Care (2024) 28:372

Page 2 of 4

— 26
124
°4 @ °4 (20
122
Glucose 10% Amino acids Any 2 components 2-chamber bags
(AA, Lipids, 420
Glucose = 10%)
=18

3

Glucose 5%

°4

Glucose 40%

Any 2 components

15 4 )

Any 3 components

(AA, Lipids, (AA, Lipids, 12
Glucose) Glucose = 10%)
10
8

3

Glucose 20%

3

Any Glucose

@0

Lipids

12 :

Any 3 components 3-chamber bags 4
(AA, Lipids,

Glucose)

10 -

Number of Sites

Glucose < 5% Glucose = 10%

Two Three

Single
macro-substrate
(excl. Glucose)

macro-substrates macro-substrates

Fig. 1 Results of the survey among 28 sites participating in the GUTPHOS study. A Frequency of Positive Responses for PN Options. Bubble chart
representing the frequency of responses for different Parenteral Nutrition (PN) options in the survey with 28 sites. Each bubble represents a PN
option. Each bubble’s size and colour intensity correspond to the number of positive responses for that option, with larger and brighter bubbles
indicating more frequent selection. The number inside each bubble indicates the exact count of positive responses. PN options are labelled
beneath each bubble. AA amino acids. B Summary of minimum requirements to label a solution as PN. Bar chart illustrating the diversity in defining
Parenteral Nutrition (PN) among survey respondents. The x-axis shows five categories of increasing complexity in PN definition, from "Any single
component" to "Only commercial preparations.” The y-axis and bar heights represent the number of responses in each category. The sites were
categorised according to the minimal definition (left-to-right on the x-axis)

whereas, in reality, these interpretations are widely differ-
ent. In randomised controlled trials (RCT) investigating
specific PN products, the variation in definition may be
less important than in observational studies. The most
recent large NUTRIREA-3 RCT defined PN as “ternary
admixture bags containing three groups of macronu-
trients used according to standard practice” [5]. How-
ever, in the NUTRIREA-2 and CALORIES RCTs that

compared enteral nutrition (EN) vs. PN, PN was defined
as nutrition provided through a central venous catheter
[6, 7], leaving considerable space for different interpreta-
tions. Accordingly, RCTs would benefit from a detailed
definition of PN.

Developing a precise PN definition is challenging. On
the one hand, any substrate (glucose, amino acid, lipid)
delivered intravenously, independent of the amount
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and indication, are parenteral nutrients that could be
considered PN. On the other hand, from the perspec-
tive of sustaining life over an extended period of time,
PN would be defined as covering the body’s require-
ment for all macro- and micro-nutrients. Therefore,
another relevant question arises: Should supplemen-
tal PN (SPN), used in conjunction with oral or enteral
intake, be defined differently regarding its composition?
With such differentiation, PN administered together
with EN is not always considered SPN when capturing
different feeding routes in studies or databases.

Taken together, despite a simple initial definition of
PN that seemed intuitively clear to most clinicians, a
precise, unified definition for data comparison in clini-
cal studies is not available and needs to be developed.
The above definition, retrospectively applied to the
GUTPHOS study, should only be understood as a com-
promise aiming at unifying results from different sites
in a particular study rather than a consensus definition
proposal. We wish to draw attention to varying inter-
pretations of "PN" as a pitfall hindering comparisons
between sites or studies. We call critical care and nutri-
tion societies for a joint effort to find a global consen-
sus on a detailed definition of PN.
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