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In the current article, we focus on recent articles on gly-
cemic control, long-term metabolic sequelae of critical 
illness, route and amount of feeding, critical illness-asso-
ciated hepatic disorders, and evaluation and impact of 
nutritional status of the critically ill.

Debate regarding glycemic control in critically ill 
patients continues. The three Leuven trial results show-
ing improved outcome of critically ill patients with tight 
glycemic control (TGC) compared to standard therapy 
were not reproduced in other studies [1]. Importantly, 
the NICE-SUGAR trial demonstrated increased risk of 
death with TGC compared to standard care. TGC oppo-
nents suggest the Leuven results reflect high glucose 
delivery and the resulting provision of insulin counter-
balancing the deleterious effects of glucose [1]. TGC 
proponents attribute benefits of the Leuven studies to 
the accuracy of glucose measurement tools, the variabil-
ity in delivery of insulin bolus doses, the training of the 
nursing team, the requirement to stop intensive insulin 
therapy when the patients were able to eat and the need 
of a “gentle correction” of hypoglycemic episodes to 
avoid hyperglycemia rebound [2]. An intermediate strat-
egy has been suggested with “non tight” glycemic targets 
with an individualized upper limit according to patient 
characteristics and unit logistics [3]. There is increasing 
evidence that pre-ICU conditions, particularly diabetes, 
may influence the effects of glucose control during criti-
cal illness. Chronic pre-ICU hyperglycemia (documented 
by HgA1c) increases the risk of hypoglycemia during the 
ICU stay [4]. Also, pre-admission hyperglycemia severity 
was associated with higher mortality risk with intra ICU 

hypoglycemia. Additionally, hyperglycemia is associated 
with deleterious effects on the nervous system [5]. How-
ever, data from RCTs of TGC revealed mixed results. 
Nevertheless, prevention of hyperglycemia during criti-
cal illness is considered as a part of neuroprotective care, 
although the optimal blood glucose level remains uncer-
tain [5].

What are the long-term metabolic sequelae of critical 
illness? In, observational data the risk of development of 
type 2 diabetes mellitus is significantly increased in the 
3–5  years following critical illness, especially following 
sepsis [6]. However, it is not clear whether underlying 
diabetes increases the risk of critical illness or critical ill-
ness favors the development of diabetes. Further studies 
are required to determine the risk factors for diabetes 
development in critical illness survivors and who may 
benefit from long-term follow up.

The European Society of Intensive Care Medicine 
(ESICM) recently published clinical practice guidelines 
on early enteral nutrition (EN) in critically ill patients 
[7]. The guidelines suggest that early or delayed EN is 
preferred over parenteral nutrition (PN) and that EN 
be delayed in various conditions including uncontrolled 
shock, uncontrolled hypoxemia and acidosis. However, 
these guidelines may need revision in light of the CAL-
ORIES trial, which did not demonstrate harm with early 
PN compared to early EN in the ICU [8].

Recent randomized trials challenge recommenda-
tions regarding energy and protein targets in critically ill 
patients. Anorexia is increasingly considered as an adap-
tive response stimulating autophagy, a key mechanism in 
preserving immune response and muscle protection dur-
ing critical illness. Restricting enteral calorie and protein 
intake during early phases of critical illness is associated 
with similar outcomes to a strategy that aims to reach full 
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targets [9]. Interestingly, the concept that early supple-
mental PN has deleterious effect in critically ill pediatric 
patients was confirmed in the PEPaNIC trial, which dem-
onstrated that late supplemental PN (initiated after day 
7) compared to early PN was associated with improved 
outcomes. A recent meta-analyses of ICU RCTs failed to 
show an impact of the amount of calories or proteins on 
mortality, length of stay, mechanical ventilation duration, 
or ICU-acquired infections [10]. Hypocaloric feeding 
compared to standard feeding was noted to have a non-
significant decrease in mortality (odds ratio, 0.8; 95% 
confidence interval, 0.62–1.02; P = 0.07).

The optimal protein supply at the acute phase of severe 
critical illness is also a matter of intense study. Davies 
et al. published a meta-analysis that did not demonstrate 
any impact on mortality of the amount of proteins deliv-
ered to critically ill patients. A multicenter RCT found 
that supplemental amino acid intake added to standard 
nutrition compared to standard nutrition alone did not 
affect the duration of renal dysfunction [11], but did 
increase estimated glomerular fraction rate and daily 
urine output. Though the data on protein and calorie 
delivery are intriguing, the optimal calorie and protein 
supply at the acute phase of severe critical illness remains 
unknown.

Acute hepatitis and cholestatic liver dysfunction (CLD) 
during critical illness are common and associated with 
increased mortality. A recent review of the mechanisms 
involved in CLD indicated that the main pathophysi-
ological mechanism is not related to an obstacle in the 
bile excretion, but rather to reversal of the enterohepatic 
cycle with bile acid transport back into the blood, thus 
leading to the increase in bile blood level [12]. In addi-
tion, experimental studies suggested a protective role of 
bilirubin on endothelium and against oxidative stress and 
hyperglycemia. In humans receiving parenteral nutrition, 
increased bilirubin levels were associated with reduced 
complications. Thus, whether these alterations in hepa-
tobiliary metabolism are adaptive or reflect pathologic 
disorder is unknown, and requires further investigation.

Assessment of nutritional status in ICU patients 
remains limited, and existing tools (BMI, NUTRIC score 
and others) could not show different treatment effects 
with permissive underfeeding compared to standard 
feeding in post hoc analysis of the PermiT trial [13]. Low 
fat free mass as assessed by bioelectrical impedance-
derived phase angle was associated with clinical out-
comes in various clinical conditions including cancer, 
liver cirrhosis or gastrointestinal surgical patients. In a 
study of 931 ICU patients, phase angle was lower on day 
1 in survivors than in non-survivors [14]. Similarly, criti-
cally ill patients with low skeletal muscle quality assessed 
by CT-derived skeletal muscle density have heightened 

6-month mortality [15]. Whether monitoring of fat free 
mass and/or skeletal muscle quality can be used to guide 
nutritional support requires further studies.

In summary, the last two years have produced impor-
tant insights into the nuanced nature of glucose control, 
hypocaloric feeding and muscle measurements. Stimulat-
ing perspectives requiring further investigations include 
personalized glycemic control, deliberate low protein and 
low caloric supply at the acute phase of critical illness 
and monitoring of muscle mass and quality during and 
following an ICU course.
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