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Ab s t r Ac t 
Background and aim: Intensive-care practices and settings differ for India in comparison to other countries. While guidelines are available 
to direct the use of enteral nutrition (EN), there are no recommendations specific to nutritional management of EN in dysglycemic patients, 
specific to patients in Indian critical care settings. Advisory board meetings were arranged to develop the practice guidelines specific to the 
Indian context, for the use of EN in dysglycemic critically ill patients and to overcome challenges in this field.
Materials and methods: Two advisory board meetings were organized to review various existing guidelines, meta-analyses, randomized 
controlled trials (RCTs), controlled trials and review articles, for their contextual relevance and strength. Three rounds of Delphi voting were 
done to arrive at consensus on certain recommendations. A systematic grading of practice guidelines by the advisory board was done based 
on strength of the consensus voting and reviewed supporting evidences.
Results: Based on the literature review, the recommendations for developing the practice guidelines were made as per the grading criteria 
agreed upon by the advisory board. The recommendations were to address challenges regarding prediction and assessment of dysglycemia 
(DG), acceptable glycemic targets in such settings, general nutritional aspects pertaining to DG nutrition, and nutrition in various superspecialty 
cases in critical care settings, where DG is commonly encountered.
Conclusion: This paper summarizes the optimum EN practices for managing DG in critically ill patients. The practical solutions to overcome 
the challenges in this field are presented as practice guidelines at the end of each section. These guidelines are expected to provide guidance 
for EN management in dysglycemic critically ill patients. These guidelines also outline the model glycemic control task force and its roles in 
nutrition care as well as an intensive care unit DG nutrition protocol.
Keywords: Blood glucose, Dysglycemia, Glycemic variability, Nutrition.
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In t r o d u c t I o n 
Critical illness results in various pathophysiological changes 
like increased inflammation, substrate metabolism, secretion of 
stress hormones, insulin, growth hormones, and likewise. Certain 
pharmaceutical interventions such as steroid therapy cause changes 
in substrate metabolism. Steroids and various drugs have potential 
to result in the dysglycemic state. Dysglycemia (DG) can worsen the 
critical illness state, which results in decreased immune function 
and increased oxidative stress, leading further to a vicious cycle of 
worsening illness and dysglycemic states.

Patients with DG are predisposed to hospitalization, given the 
prevalence of comorbid conditions in this population. In-hospital 
DG is a common finding and needs to be considered an important 
marker of poor clinical outcomes. Hospitalized patients with DG 
pose a challenge for the clinician.

Dysglycemia, in the form of hyperglycemia, hypoglycemia, 
and/or marked glycemic variability (GV), is a characteristic feature 
of various critical illnesses, irrespective of patient’s diabetic status. 
Numerous studies have found hyperglycemia, hypoglycemia, and 
GV as independent risk factors, associated with significant morbidity 
and mortality.

Severe illness could aggravate or accelerate hyperglycemia-
induced cellular damage. Cellular hypoxia upregulates the 
expression of insulin-independent glucose transporters on the 
membranes of several cell types. This results in reperfusion 
injury due to high circulating glucose levels overloading and 
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damaging the cells. In the context of threatened organ function 
due to critical illness, the DG-induced cellular injury reflects a 
preventable risk.

Hence, a systematic approach to in-hospital management of 
DG will certainly demonstrate better patient outcomes and reduced 
burden on the healthcare system. Apart from pharmaceutical 
intervention, nutrition care will remain an important aspect for 
glycemic management in critical care settings.

Despite elaborate literature and protocols that exist for 
pharmaceutical management of DG, none of the them explicitly 
discuss the specifics of nutrition intervention in this regard. Indian 
Practice Guidelines on Critical Care Nutrition by Mehta et al.,1 
published in April 2018, was an effort to elaborately discuss critical 
care EN for Indian settings. However, nutrition in DG in critical 
care settings was excluded from the ambit of this guideline, 
since complexities of DG nutrition in Indian ICUs required further 
discussion. As a continuation to first Indian guidelines on critical 
care nutrition, the current guidelines address the knowledge gaps 
in DG nutrition. It is an attempt to bring uniformity in nutritional 
intervention across diverse critical care settings in India, covering 
both the resource-intense and the limited-resource settings, while 
enhancing the standards of overall care. These guidelines may be 
helpful in other countries with similar healthcare resources.

MAt e r I A l s A n d  Me t h o d s 
An advisory board was constituted with six intensive care specialist 
physicians, one endocrinologist, one gastrointestinal surgeon, and 
two clinical nutritionists from nine prominent tertiary healthcare 
centers across India. The objective was to have a series of advisory 
board meetings for discussing, deliberating, and reviewing 
available clinical papers including guidelines, meta-analyses, RCTs, 
controlled trials, and review articles, published from 1981 to end of 
2018 and available on PubMed, Google Scholar, Research gate, and 
other online medical literature resources, in context of nutritional 
management of DG in Indian ICUs. The objective was to reach a 
consensus on India-specific practice guidelines. A pre-meeting 
online survey, followed by two meetings and three rounds of Delphi 
voting, was conducted from May 2019 to August 2019.

Grading Criteria
Evidence was graded from A to C, with A as strongest and C as weakest  
(Tables 1 and 2). On the basis of voting, the recommendations were 
categorized as I, if agreement was 90% or more, and II, if agreement 
was between 80% and 90%.

The practice guidelines were finally graded as AI, BI, and CI, 
which denoted strong recommendation. BI and CI were strong 
recommendations, despite weak evidence.

The practice guidelines graded as AII, BII, and CII denoted weak 
recommendation.

Identifying At-risk Patients for Dysglycemia/
Hyperglycemia
Undiagnosed DG in hospitalized patients has been well documented 
as a common in-patient problem and is associated with poor 
outcomes. Since the prevalence of undiagnosed diabetes mellitus 
is high in Indian population, a targeted approach for screening 
unrecognized DG is important.2 Since hospitalization provides a 
point of contact for high-risk individuals, it may be an opportune 
time for screening unrecognized DG in such patients. Malcolm et al.3 

concluded DG as a common finding in patients admitted for 
coronary heart disease or elective joint replacement surgery and 
with no history of diabetes. Various parameters like hemoglobin 
A1c (HbA1c), random blood sugar, lipid markers, anthropometric 
measures, and others are being used for diagnosing DG in critically 
ill patients at the time of admission. Hyperglycemia in a hospitalized 
patient has been defined as blood glucose (BG) >140 mg/dL. Few 
studies have evaluated the sensitivity/specificity of using such 
parameters as the diagnostic markers for DG in critical care settings.4 
However, clarity in this aspect is still lacking.

Practice Guidelines
• To improve measuring accuracy, glucometer calibration needs to 

be frequently done5 AI, as per manufacturer’s recommendations.
• HaA1c equal to or above 8.5% may be taken as an indicator to 

postpone elective surgeries6 AI, or till the glycemic status is 
optimized for at least 48 hours. CI

• HbA1c should be done, if random blood sugar (RBS) is above 
140 mg/dL in any ICU patients.7 AI

• HbA1c should be done for all diabetic ICU patients, if it has not 
been done in past 2–3 months.7 AI

• If HbA1c is above 6.5% (even if RBS is less than 140 mg/dL), then 
the patient should be managed as a diabetic.7 AI

• 2-hour oral post-glucose (75 g) BG value of >140 mg/dL can also 
be used as another marker for diagnosing DG.3,5 BI

• HbA1c cut-off (>6.5%) along with random BG (or possibly 
fasting BG) should be used for DG diagnosis in all patients 
undergoing major surgeries and at-risk patients undergoing 
minor surgeries.4,5,8 BI

• Bedside capillary glucose values should be used for diagnosing 
DG. However, in hypotension/shock and/or hypoglycemia, 
arterial or venous BG values are more reliable.9 BI

• Once a day RBS should be done in all ICU patients. CI

Table 1: Evidences grading

Evidences Grade
Evidence from at least one existing guidelines, properly 
designed RCTs, meta-analysis, systematic reviews

A

Evidence from at least one well-designed clinically  
controlled analytic studies, time-series studies, dramatic 
results from uncontrolled experiments

B

Evidence from opinions of respected authorities based on 
clinical experience, advisory board faculties, descriptive 
studies, and expert committee reports

C

Table 2: Consensus voting agreement

Consensus agreement Grade
Agreement by >90% of advisory board faculties I
Agreement by <90% of advisory board faculties II
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Monitoring/Assessment of Dysglycemia
Like hyperglycemia, GV is associated with higher mortality by 
increasing oxidative stress, neuronal damage, mitochondrial 
damage, and coagulation activity.10 It has been shown that 
rapid fluctuations of BG levels increase oxidative stress and are 
more detrimental than sustained hyperglycemia. Hence, all such 
variabilities that expose the patient to negative physiological 
consequences should be avoided by timely assessment.

In the chronic setting, apart from the use of the HbA1C and 
daily BG monitoring, variability in glucose control has also been 
proposed as an added measure of adequacy of control.11

Various randomized trials or retrospective studies have 
suggested that a relationship exists between GV and hospital 
outcomes, which is independent of hypo/hyperglycemia. A 
systematic review showed relationship between measures of GV 
and nonglycemic outcomes, including ICU/in-hospital mortality 
and length of stay.12

Hence, appropriate metrics should be developed to recognize 
recurrent large variability in oscillations of BG and to recognize 
any time-dependent change of the overall glycemic status during 
hospitalization.

Practice Guidelines
• The 4-hourly blood sample should be used for detecting GV in 

patients on continuous feeds.7 AI
• The arterial/venous blood sample is preferable over the capillary 

sample for continuous monitoring of GV.9 BI
• Standard deviation (SD) should be used as a measure of GV for 

all critically ill dysglycemic patients. If feasible, mean amplitude 
of glycemic excursions (MAGE) may be used as an additional 
measure.13 CI

• Time in target range (TITR) is another important parameter for 
measuring GV.14 BII

• Glycemic variability/fluctuation should be kept minimal during 
the entire ICU stay.15 CI

• Continuous glucose monitoring (CGM) is preferable in critical 
care settings, if resources are available.16 CI

Acceptable Glycemic Targets for Dysglycemic Patients 
in Intesive Care Unit 
The management of DG in the hospital presents unique challenges 
due to variations in a patient’s nutritional status, level of 
consciousness, and the practical limitations of CGM. Accordingly, 
reasonable glucose targets proposed in the hospital setting remain 
modestly higher than the targets routinely advised for diabetic 
patients in the outpatient setting.17

Van den Berghe et al. (Leuven I trial)18 found that intensive 
insulin therapy lowered surgical ICU mortality from 8.0% to 4.6% 
(absolute risk reduction, 3.4%) and in-hospital mortality from 10.9% 
to 7.2% (absolute risk reduction, 3.7%). Intensive insulin therapy 
also reduced morbidity by preventing organ failure. These findings 
could be attributable to prevention of glucose toxicity to vital cells, 
shown in various human and animal studies.19

The Leuven II hypothesis was tested in a medical ICU setting.20 
The in-hospital mortality rates were 40.0% in the control group 
and 37.3% in the intervention group, which were not statistically 
significant in an intention-to-treat analysis of the 1,200 included 
patients. Similar organ-protective effects were documented but 
not as strikingly as in the surgical study.

Later, the volume substitution and insulin therapy in severe 
sepsis (VISEP) multicenter trial (n = 537) and the glucontrol 

multicenter trial (n = 1101) also failed to reproduce Leuven I 
findings.18

A meta-analysis of over 26 studies, including the normoglycemia 
in intensive care evaluation-survival using glucose algorithm 
regulation (NICE-SUGAR) study, showed increased rates of “severe 
hypoglycemia” (defined in the analysis as BG 40 mg/dL) and higher 
mortality in cohorts with tight vs moderate glycemic control.21 
Recent randomized controlled studies and meta-analyses in 
surgical patients have also reported that targeting perioperative 
BG levels to 180 mg/dL is associated with lower rates of mortality 
and stroke compared with a target glucose 200 mg/dL, whereas 
no significant additional benefit was found with stricter glycemic 
control (<140 mg/dL).22

Hence, the current literature/recommendations favor moderate 
glycemic control. Various guidelines recommend quite similar 
target/ranges for BG levels. However, permissible ranges for 
other parameters like HbA1c ranges, standard deviation, and BG 
measurement frequency with respect to various modalities of 
feeding are often not discussed.

Practice Guidelines
• The preferred BG range for medical/surgical ICU patients is 

140–180 mg/dL.7 AI
• Frequency of BG monitoring should be seven times a day in 

orally fed/bolus-fed dysglycemic patients.16 AI
• Blood glucose measurements should be done 4 hourly in 

continuously fed dysglycemic patients.23 AI
• Monitoring and adherence of glycemic targets is mandated. 

However, adherence can be continued longer, if there is 
persistent DG or the patient is on steroids.7 AI

• Hypoglycemic episodes should be minimal, and efforts should 
be made for keeping BG levels above 110 mg/dL.5 AI

• The permissible range for SD is within ±1. CI

Continuous vs Bolus Feeding: Which is Better for 
Dysglycemic Patients
Adequate nutrition remains the key aspect of patients’ care, 
especially for the dysglycemic critically ill patients.24 Timely and 
appropriate nutritional support is found to be effective in achieving 
expected outcomes in ICU patients.25 Research showed that 
33–92% of patients in ICU receive enteral feeding.26 Enteral feeding 
can be administrated through three routes of oro-/nasogastric, 
gastrostomy, and jejunostomy tubes. Continuous, intermittent, and 
bolus feeding modalities are used, depending on patients’ clinical 
requirements and clinician’s judgment.27

Duggan showed that continuous tube feeding was effective 
in the controlling BG levels through making a change in a usual 
pattern of insulin and glucagon secretions.28

Practice Guidelines
• Continuous feeding should be preferred over bolus feeding in 

dysglycemic patients.1,29 AI
• Continuous feeds help in achieving better glycemic controls 

and minimize dysglycemic episodes.29 AI

Glycemic Index/Glycemic Load/Carbohydrate 
Counting and Clinical Relevance
Diet is an important variable in prevention as well as management 
of DG. Initially, dietary recommendations emphasized control of the 
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amount of carbohydrates without focusing on the carbohydrate 
quality. Discovery of postprandial glycemia (PPG) as an independent 
risk factor for cardiovascular disease resulted in clinical interest in 
the carbohydrate composition and quality. In early 1980s, Jenkins 
et al. established a standard called the “glycemic index (GI),” for 
classifying carbohydrates according to their effect on PPG.30

The GI is a relative ranking of carbohydrates in foods according 
to how they affect BG levels. Carbohydrates with a low GI value (55 
or less) are more slowly digested, absorbed, and metabolized and 
cause a lower and slower rise in BG and, therefore usually, insulin 
levels. One meta-analysis of studies on GI showed that low GI feeds 
significantly improved glycemic control.31 Low GI is also found to 
favorably influence the lipid profile. Low GI feeds also correlate well 
with improved insulin sensitivity, improved fibrinolytic activity, 
and decreased chronic inflammation.32 Low GI mildly increases the 
benefits over a diet based on mere carbohydrate quantity intake 
calculation.33

The GI is a measure of quality of carbohydrates. Two parameters 
reflecting quantity of carbohydrates are glycemic load (GL) and 
carbohydrate counting (CC). Glycemic load is adjusted for available 
carbohydrate and correlates well with the overall glycemic effect of 
a diet.34,35 Glycemic load combines both the quantity and quality 
of carbohydrates. It is also the best way to compare BG values of 
several types and amounts of foods. Glycemic load is calculated by 
multiplying the grams of available carbohydrate in the food with 
its GI and dividing by hundred. The achieved values are classified 
as high, medium, and low for >20, 11–19, and <10, respectively.36 
High GL is also found associated with the risk of hyperglycemia in 
type II diabetic patients.37 Hence, GI and GL should be viewed in 
conjunction and need to be an important aspect of any glycemia-
targeted specialized nutrition (GTSN) feed.

Carbohydrate counting is an established approach used by 
patients with type I diabetes to improve their glycemic control. 
Patients, thus, over- or underestimate carbohydrate amounts, which 
results in hypo- or hyperglycemia. One study found inaccurate CC 
as frequent and associated with higher daily BG variability.38 Hence, 
CC needs to be made more precise.

Practice Guidelines
• Glycemia-targeted specialized nutrition should be identified by 

its low GI/GL rather than individual carbohydrate ingredients 
alone.39,40 AI

• The GI and GL are precisely known for scientifically formulated/
formula feeds; however, their estimation is not precise for 
kitchen-made feeds.41,42 AI

• Low GI/GL is an important parameter with regards to feeds for 
dysglycemic patients.39,40,43 BI

Glycemia-targeted Specialized Nutrition
Proteins, fats, and carbohydrates are the three main categories of 
macronutrients and providers of energy. An appropriate proportion 
of these three macronutrient categories is essential to maintain 
caloric adequacy, protein sparing, and overall balance in nutrition. 
For patients requiring a controlled glucose level and nutrition 
support, GTSN feeds/formulae that contain slowly digestible 
carbohydrates and monounsaturated fatty acids (MUFAs) should 
be used. A growing body of evidence has already suggested 
that such feeds/formulae are associated with improved glycemic 
control and improved insulin resistance as compared to a standard 
nutrition formula in diabetic patients.44,45 Such feeds/formulae 

have also been shown to improve glycemic control in critically ill 
ICU patients.46

Mesejo et al.47 found better PPG parameters when diabetes-
specific nutrition feeds were used in mechanically ventilated 
critically ill patients,46 indicating that diabetes-specific feeds can 
also be used as GTSN for nutritional management of DG in ICU 
patients. Shao et al. found similar benefits, when stroke patients 
were put on enteral diabetes-specific nutrition feeds.48

To evaluate whether low-carbohydrate feeds alone could 
qualify to be effectively used as GTSN, van Steen et al. did an 
open-label RCT. They found modestly reduced mean glucose 
and significantly lower insulin requirements with such feeds as 
compared with standard feeding. However, no favorable effect 
was seen on GV parameters, thus questioning whether low-
carbohydrate feeds alone could be used as GTSN.49

The benefits of such GTSN feeds/formulae are primarily due to 
their unique blends of amino acids, complex carbohydrates, and fats 
and are achieved by either directly stimulating insulin secretion or 
stimulating glucagon-like peptide (GLP)-1 secretion.42

Practice Guidelines
• Purely low-carbohydrate feeds may not reduce postprandial 

GV.49 AI
• The protein and electrolyte content of a GTSN should be taken 

in consideration in renal/hepatic patients with fluid/electrolyte 
imbalance.50,51 AI

• Glycemia-targeted specialized nutrition low in GI/GL and 
containing optimal protein is important for nutritional 
management of dysglycemic critically ill patients (whether 
diabetic52 BI or nondiabetic DG47,48 BI)

• Feeds containing complex/slowly digestible carbohydrates 
and MUFA help in glycemic optimization in critical care 
settings.42,47,48,52 BI

Macronutrients and Glucagon-like Peptide-1 
Modulation
Traditionally, carbohydrates were considered the predominant 
macronutrient affecting postprandial glucose control. Recent studies 
have shown that other nutritional properties of food including fat, 
protein, and GI can also significantly affect PPG controls.

Proteins could stimulate GLP-1 release even more than 
carbohydrates. It was found that milk proteins with higher proportion 
of leucine and isoleucine potently stimulated GLP-1 secretion.53

Nondigestible and fermentable carbohydrates (prebiotics), as well 
as short-chain fatty acids (SCFAs), have been shown to increase GLP-1 
levels.54 Short-chain fatty acids are produced by bacterial fermentation 
of nondigestible carbohydrates. Apart from increasing GLP-1 secretion, 
SCFAs also act as local nutrients for colonic mucosal cells.

Devitt et al.42 and Voss et al.52 concluded that the formula rich 
in slowly digested complex carbohydrates and MUFAs produced 
significantly lower BG and insulin responses and higher levels of 
GLP-1 in the presence of significantly lower insulin concentrations.

High protein digestibility-corrected amino acid score (PDCAAS) 
proteins along with complex carbohydrates and MUFAs have tendency 
to favorably modulate the GLP-1 response and hence minimize GV.52–54

Practice Guidelines
• Mixed nutrient feeds including high PDCAAS proteins, complex 

carbohydrates, MUFAs, and prebiotics can be used as GTSN for 
dysglycemic ICU patients.53–55 BI
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Specialized Cases (Cardiac, Renal, Neurological Cases) 
and DG Nutrition
Chronic hyperglycemia, which hallmarks diabetes also, predisposes 
to vascular complications.56 Microvascular changes cause blindness, 
renal dysfunction, and nerve damage, whereas macrovascular 
atherosclerotic damage increases the risk of stroke, myocardial 
infarction (MI), and limb amputation.

Cardiac Patients
Independent of the patient’s diabetic status, DG is frequent in 
patients undergoing cardiac surgical procedures. Perioperative DG 
is found to be associated with poor outcomes in acute MI patients 
both with and without diabetes. Chronic glucose dysregulation, 
as assessed by HbA1c levels, is a prognostic factor for mortality 
in acute MI (AMI) patients.57 Admission hyperglycemia is found 
to be an independent prognostic factor regarding future adverse 
cardiovascular events in such patients.58

Su et al. found early in-hospital intraday glycemic excursion as 
an important predictor of mortality and the major adverse cardiac 
event (MACE), even stronger than HbA1c in elderly patients after 
acute MI.59 Nam et al. found intraoperative glucose variability, but 
not the average glucose concentration itself, as a risk factor for acute 
kidney injury (AKI) after cardiac surgery.60 The impact of admission 
hyperglycemia on development of AKI in patients with AMI was 
found by Moriyama et al.61

Hence, a fair amount of literature exists, discussing the 
significance of glycemic management in cardiac critically ill patients 
and the complications arising out of episodes of DG. However, 
when it comes to nutrition intervention for managing DG, the 
literature is scarce.

Practice guidelines
• The preferred BG range for medical/surgical ICU patients is 

140–180 mg/dL.7 AI
• Hypoglycemic episodes should be minimal, and efforts should 

be made for keeping blood sugar levels above 110 mg/dL.5 AI
• If HbA1c is above 6.5% (even if RBS is less than 140), then patients 

should be managed as a diabetic.7 AI
• Frequency of BG monitoring should be seven times a day in 

orally fed/bolus-fed dysglycemic patients.16 AI
• Blood glucose measurements should be done 4 hourly in 

continuous-fed dysglycemic patients.23 AI
• Glycemia-targeted specialized nutrition can be administered to 

cardiac ICU patients, to favorably manage GV.62 BI

Neurological Patients
Dysglycemia induces injury to vulnerable areas of the nervous 
system and contributes to the development of neurologic 
complications including delirium, polyneuropathy, and long-term 
cognitive impairment in ICU survivors.63 Interestingly, the onset of 
delirium is characterized by an acute brain dysfunction involving the 
hippocampus and the frontal cortex. These two areas are extremely 
vulnerable to metabolic insults like hypoxia, hypoglycemia, and 
possibly hyperglycemia.64

Hyperglycemia is frequently observed in patients with acute 
brain injury.65 In cerebral ischemia, hyperglycemia has various 
deleterious effects, including increased infarct volume, impaired 
recanalization, and decreased reperfusion. This damage is caused 
by reperfusion injury and direct tissue injury.66

Reducing GV, irrespective of BG concentration, may produce 
clinical benefits, including neuroprotection. This is achieved by 
reducing glucose reperfusion injury. Various existing guidelines 
elaborately discuss the meticulous DG management for such 
patients by pharmacological intervention. However, its nutritional 
angle is ignored by most of them.

Practice guidelines
• The preferred BG range for medical/surgical ICU patients is 

140–180 mg/dL.7 AI
• Hypoglycemic episodes should be minimal, and efforts should 

be made for keeping blood sugars levels above 110 mg/dL.5 AI
• If HbA1c is above 6.5% (even if RBS is less than 140), then patients 

should be managed as diabetic.7 AI
• Frequency of BG monitoring should be seven times a day in 

orally fed/bolus-fed dysglycemic patients.16 AI
• Blood glucose measurements should be done 4 hourly in 

continuous fed dysglycemic patients.23 AI
• Glycemia-targeted specialized nutrition can be administered to 

neuro ICU patients, to favorably manage GV.47 BI

Renal/Hepatic Patients
Acute kidney injury is a frequent complication after major 
surgeries.67 Intraoperative hyperglycemia and high GV have been 
identified as independent risk factors for renal dysfunction after 
surgery.68

Acute loss of renal function interferes with the metabolism 
of all macronutrients. It is also responsible for proinflammatory, 
pro-oxidative, and hypercatabolic situations. Hypercatabolism, 
hyperglycemia, and hypertriglyceridemia are major nutritional 
disorders in AKI patients. Dialysis causes further nutritional 
depletion in such patients. Ikizler et al. found that dialysis was 
responsible for a 133% increase in muscle protein degradation and 
sustained degradation of total body protein even after the end of 
the dialysis.69

In a prospective observation study, Marezi et al. found that in 
diabetic patients with AMI, AKI is better predicted by the combined 
evaluation of acute and chronic glycemic values than by assessment 
of admission glycemia alone.70 Clear correlation between 
preoperative hyperglycemia (>300 mg/dL) and postoperative AKI 
was found in a prospective observational multicenter study of 2,222 
patients undergoing coronary artery bypass graft (CABG) surgery 
by Mangano et al.71

Other studies found elevated preoperative HbA1c >6% 
consistently associated with a higher incidence of postoperative 
AKI.72 Similar pathophysiological changes occur in hepatic 
involvement in critical care settings. Dysglycemia is harmful in 
such patients as well.

Hence, it becomes very important to manage DG in critically ill 
patients suffering with concomitant renal/hepatic ailments, both 
pharmacologically and nutritionally. European Society of Enteral 
and Parenteral Nutrition( ESPEN)51 and kidney disease outcome and 
quality initiative (KDOQI)52 guidelines have elaborately discussed 
nutrition care for such patients. However, a specific focus on 
nutrition management of DG in such patients is not clarified.

Practice guidelines
• The preferred BG range for medical/surgical ICU patients is 

140–180 mg/dL.7 AI
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• Hypoglycemic episodes should be minimal, and efforts should 
be made for keeping blood sugar levels above 110 mg/dL.5 AI

• If HbA1c is above 6.5% (even if RBS is less than 140), then patients 
should be managed as diabetic.7 AI

• Frequency of BG monitoring should be seven times a day in 
orally fed/bolus-fed dysglycemic patient.16 AI

• Blood glucose measurements should be done 4 hourly in 
continuous fed dysglycemic patients.23 AI

• A renal-specific feed, low in GI/GL and containing optimal 
proteins/electrolytes, can be used for nutrition support in renal 
ICU patients with specific protein requirements and/or water/
electrolyte imbalances.1 AI

• In such patients requiring dialysis, due consideration should be 
given to their protein/electrolyte requirements, while choosing 
renal-specific feeds.51 AI

• Glycemia-targeted specialized nutrition can be administered to 
such ICU patients (without specific protein requirements and 
no water/electrolyte imbalances), to favorably manage GV.50 CI

Team Effort in Dysglycemic Management
From screening of patients for DG, prediction of subsequent DG, 
regular assessment of the glycemic status, and glycemic control 
by pharmacotherapy or nutrition intervention requires an efficient 
team effort. A collaborative team work of healthcare practitioners, 
viz., doctors, nutritionists, and paramedics, is very important. 
Ranging from documentation to raising red flags and active 
management of DG ultimately results in better prognosis.

Ginde et al.73 reported that only 10% of patients identified as 
hyperglycemic in emergency departments had hyperglycemia 
communicated to the attending team, and only 6% had 
documented plans in the medical chart for further evaluation 
and management of DG. Recognition, communication, and 
management of hyperglycemia were suboptimal. It represented 
a missed opportunity for identifying undiagnosed diabetes and 
initiating early glycemic control for such patients.

Tonks et al.74 found equally low rates of written communication 
of DG by care providers in a large retrospective review of patients 
with previously undiagnosed diabetes. They concluded that 
changes should be made in systems for checking pathology results, 
medical officer education, and inpatient screening protocols.

Practice Guidelines
• Define hospital-specific protocols for delineating roles of 

support staff (nutritionists, nurses, pharmacists) in managing 
DG.23,75 BI (details mentioned in Annexure I)

• Defining a hospital-specific protocol for proper communication 
of DG to the patient and family is important.23,75 BI

• Regular glycemia management training sessions, requiring 
at least 6 hours of mandatory training per year for healthcare 
providers. CI

• Regular nutrition management training sessions, requiring at 
least 6 hours of mandatory training per year for healthcare 
providers. CI

Nutrition in Transition (Patient Shifting from ICU to 
Ward)
A structured and tailored discharge plan will help to reduce 
length of hospital stay and readmission rates.23 Facilitating safer 
transition from critical care settings would require clear and 

effective communication with in-/outpatient healthcare providers. 
Information regarding the cause of hyperglycemia (or the plan for 
determining the cause), related complications/comorbidities, and 
recommended treatments should be provided during the patient 
hand over. Hence, in such cases, a medication reconciliation plan 
and structured communication become mandatory.

There are not many established recommendations regarding 
the acceptable ranges of glycemic control as well as frequency of 
monitoring, except mentioned by Research Society for the Study 
of Diabetes in India (RSSDI) guidelines 2016.7 Also, the literature 
discussing the role of GTSN in patients in transition is very scarce.

Practice Guidelines

• Acceptable glycemic values in hospitalized patients should be 
140–180 mg/dL.7 AI

• RBS/PPG monitoring should be preferably done four times a 
day.14 AI. If not feasible, then as deemed appropriate by the 
treating physician. CI

• Glycemia-targeted specialized nutrition can be used in all such 
patients who were dysglycemic in their ICU stay and continued 
till the patient is hospitalized.39,43 BI

• Patients with chronic comorbidities like cardiovascular, neural, 
hepatic, and renal should be classified as the high-risk group. CI

• Effective hand over and documentation for such high-risk 
groups should be provided from ICU to the ward, ensuring 
continuum of care. CI

Algorithm for Nutrition Management in Dysglycemic 
Critically Ill Patients
Based on above guidelines agreed upon by the experts, the 
algorithm published by Mehta et al.1 is accordingly modified and 
recommendations for DG prediction, nutrition intervention, and 
monitoring are included (Annexure II).
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An n e x u r e  I
Glycemia Control Task Force
The glycemia control task force should be constituted in all the critical care settings, under the supervision of the head of the intensive 
care department. It should include physicians/intensivists, clinical nutritionists, and nurses. The primary responsibilities of the glycemia 
control task force members should be as follows:

a. For nurses:
i. Universal precautions for maintaining feed and delivery hygiene
ii. Knowledge of enteral feeding techniques in general and continuous enteral tube feeding in particular
iii. Feed interruption/modification to be done only after written instructions from physicians/clinical nutritionists
iv. Monitoring of BG and adherence to the hospital protocol
v. Monitor signs of feed intolerance for reporting to the physician/clinical nutritionist
vi. Documentation of nutrition care

b. For clinical nutritionists:
i. Nutritionist rounds should accompany physician rounds
ii. Planning nutrition intake and the relevant GTSN feed for the patients based on the glycemic status in consultation with the 

physician
iii. Instructing feeding rates to nurses, monitoring nutrient delivery and feed tolerance
iv. Reporting nutrient inadequacy, electrolyte imbalances, feed intolerance, and related complications to the physician
v. Revising nutrition intake periodically (at least once a day), based on the patient’s clinical and DG status
vi. Documentation of nutrition care

c. For physicians/intensivists:
i. Recognizing and screening of high-risk patients for DG on admission
ii. Utilizing nutrition intervention with pharmacological therapy to maintain the euglycemic status in DG patients in consultation 

with an endocrinologist (if available)
iii. Decision to initiate and interrupt enteral feeding, on the basis of patient’s hemodynamic stability and glycemic condition, 

along with the nutritionist
iv. Decision to switch from the parenteral to the enteral mode of nutrition and vice versa
v. Management of electrolyte imbalances, water balance, and reported feed intolerances
vi. Documentation of nutrition care
vii. Ensuring adherence of team members to DG protocols of hospitals
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An n e x u r e  II


