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A new era for diabetes-specific
enteral nutrition policy:
A scientific updafe R

Position statement from the
International Special Dietary Foods Industries

ISDI Policy Statement*

Diabetes-specific formulas (DSF) are a safe, efficacious and cost-effective
strategy to support the management of hospitalized patients with or at risk for
poor glucose control.

Evidence shows that use of DSF helps manage blood glucose levels, aiding
recovery from illness or injury, and reducing health care costs.

ISDI recommends hospital nutrition care that aims to achieve and maintain
glycemic control. ISDI endorses the use of DSF, a category of foods for special
medical purposes.

*This policy statement is infended to create awareness of the value of DSF. Since DSF may not be

suitable for all hospitalized patients, their recommendation should be made by physicians and
dietitians following careful consideration of each patient’s medical status and dietary needs.

Hospital patients are at risk for poor glucose control

Hospitalized patients are at risk for poor glucose =0 hospitalized patients, the
contfrol — blood glucose levels that are too high, EEEIEEE RGN RIs 1 ole)d (e alel= o)1
too low, or too variable. Abnormal glucose levels ESIVEE A e eelal (eIl e =o] 4 Hole):
occur for a wide range of reasons including the FEEai el [celer o) ole) =)tz al=1elila
presence of diabetes or pre-diabetes in admitted Feltiieeiaacalll=eelele alo]atife]
populations,! altered glucose metabolism due to [Flaleife)Z=if sleiil=iaifellifelelgal=
treatment medications,2 metabolic stress of critical [elileRellisieeEe)feel=r
illness,23 or stress responses to serious injury or
surgery4> and nutrition supporté® (Figure 1). While diabetes nutrition guidelines advise how
food choices can help achieve normal glucose levels,? 10 patients who are hospitalized
cannot always follow such diets due to illness or injury. Patients who are unable to meet
1
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their nutritional requirements through oral dietary intake alone often require an enteral
nutrition formula to be administered via a tube to help achieve nutrition goals. In patients
with or at risk of hyperglycemia, initiation of an enteral tube feeding can be challenging,
since enteral tube feeding is reported to be an independent risk factor for the onset of
hyperglycemia.”811-13 DSF are considered a safe and effective strategy to help maintain
glucose conftrol while providing essential nutrition.'214

The evidence on the importance of glycemic control for hospitalized patients is clear.
Poor glucose confrol leads to adverse health outcomes, while good control improves
patient outcomes and cuts costs of care.418

Figure 1. Factors associated with poor glucose control in hospitalized patients
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Diabetes specific formulas improve glucose control and
outcomes

According to the 2017 American Diabetes Association standard of care, two key goals
for nutrition therapy of hospitalized patients are to: 1) Optimize glycemic control and 2)
Provide adequate nutrients o meet metabolic demands.'? Unlike standard formulas, DSF
are designed specifically to help meet these goals. While both formulas are designed to
provide nutrients to help meet metabolic nutrition requirements, only DSF are designed
to help minimize glycemic response. DSF have some of the following features compared
to standard nutritional formulas:
e Lower carbohydrate content
e Higher proportion of carbohydrates that have a low glycemic index and/or are
slowly digestible, e.g. by replacement of high glycemic-index maltodextrin, starch,

2
INTERNATIONAL SPECIAL DIETARY FOODS INDUSTRIES (ISDI)
Legal seat: 3200 Windy Hill Road, Marietta GA 30339, Atlanta, USA
Operating office: Avenue Jules Bordet 142, 1140 Brussels, Belgium
Tel.: +32 (0)2 761 16 80 - Email: secretariat@isdi.org
Web: hitp://www.isdi.org/



mailto:secretariat@isdi.org
http://www.isdi.org/

June 2018

and sucrose with low glycemic-index carbohydrates such as digestion-resistant
maltodextrin, isomaltulose, and sucromalt, non-hydrolysed starches among others.
e Fat content enriched in unsaturated fatty acids, particularly monounsaturated
fatty acids
e Higher fibre content

Managing glycemic response

Elia et al. conducted a systematic review and meta-
analysis on the impact of using DSF for nutrition (as
oral nufritional supplements or as enteral tube Improve glucose levels
feedings) forinpatients or outpatients with diabetes. Reduce hypoglycemia
Compared with standard formulas, DSF significantly Reduce insulin

reduced the post meal rise in blood glucose, requirements

including lower peak glucose concentration and Reduced length of stay
lower glucose area under the curve. Studies within

the analysis found reduced requirements for insulin (26-71% lower) and fewer
complications with DSF compared with standard nutritional formulas. Elia et al.
concluded that short- and long-term use of DSF as oral supplements and tube feeds are
associated with improved glycemic control compared with standard formulas.?

Clinical evidence supports the
use of DSF to help:

A systematic review by Ojo and Brooke provided further evidence that DSF are effective
for managing glycemic status of hospitalized patients with diabetes on enteral nutrition
tube feeding by improving postprandial glucose levels, HbAlc levels and insulin
responses.?! In outpatients with type 2 diabetes, Huhmann et al. showed that DSF
improved glucose stabilization and management compared with a standard formula.22
Deluis et al. showed reduced glycemic and insulinemic responses after administering DSF
when compared to a standard formula.2 In these studies, DSF were found to safely and
effectively lower high blood glucose levels without increasing risk of hypoglycemia.

Reducing glycemic variability

Glycemic variability is often used as a marker for glycemic conftrol in clinical studies.
Several studies have demonstrated the use of DSF had marked beneficial effects on
reducing glycemic variability compared to the use of standard formulas.!7.2425

Improving outcomes in acute and critical iliness

Additional studies demonstrate the effectiveness of DSF for blunting hyperglycemia of
stress-related metabolism in patients in acute and critical care settings. Hamdy et al.
identified greater clinical benefits associated with DSF over standard formulas. The
researchers conducted a retrospective analysis of 85,481 inpatients hospitalized over a
10-year period (2000-2009) and demonstrated that DSF reduced hospital length of stay
by approximately one day compared to standard formulas.2¢

INTERNATIONAL SPECIAL DIETARY FOODS INDUSTRIES (ISDI)
Legal seat: 3200 Windy Hill Road, Mariefta GA 30339, Aflanta, USA
Operating office: Avenue Jules Bordet 142, 1140 Brussels, Belgium

Tel.: +32 (0)2 761 16 80 - Email: secretariat@isdi.org
Web: hitp://www.isdi.org/



mailto:secretariat@isdi.org
http://www.isdi.org/

June 2018

Mesejo et al. showed improved glycemic control (lowered insulin requirements, improved
glycemic control and reduced the risk of acquired infections) in critically ill, mechanically
ventilated patients in nine Spanish intensive care units (ICU) when patients received DSF
(compared to those who received standard enteral nutrition tube feeding).!”

Reducing insulin requirements and risk of hypoglycemia

Several studies demonstrated that the use of DSF reduce insulin requirements as well as
incidence of hypoglycemia.”2427.28 de Azevedo et al. showed the use of DSF as part of
a carbohydrate restrictive strategy significantly reduced insulin requirements and
incidence of hypoglycemia in critically ill patients.2” Han et al. conducted aretrospective
analysis of clinical outcomes of patients with type 2 diabetes who were admitted to the
ICU between 2009 and 2013 and were provided with DSF or non-diabetes-specific
formulas (non-DSF). Results showed that the use of DSF were associated with significantly
reduced insulin requirements, decreased mortality, and lower ICU costs.1¢

Endorsement by the nutrition expert group

A recently published European Society for

Clinical Nufrifion and Metabolism (ESPEN) | et BRSNS S E S
ESPEN expert group endorses the

expert group endorses the use of DSF as part
of their recommendations related to
carbohydrates and insulin resistance in
clinical nutrition states.!2

utilization of DSFs for nutritional support
of people with obesity and diabetes.”

Poor glycemic control is common in hospitalized patients

and leads to poorer health outcomes

Patients with diabetes have a 3-fold greater chance of
hospitalization than those without diabetes™. Further, in
people with diabetes, hyperglycemia is often exacerbated
during hospitalization due to illness or injury, treatment, and
changes in eating patterns. Other hospitalized patients
experiencing hyperglycemia may not have a diabetes
diagnosis on admission, but the metabolic stress of illness,
injury, or anesthesia and surgery can lead to insulin resistance and hyperglycemia.!’2? In
fact, studies suggest that approximately 80% critically ill hospitalized patients experience
hyperglycemia.’03! By conftrast, the incidence of hypoglycemia in hospitalized patients
may seem low (8% of those with diabetes), but this condition is serious and markedly
increases risk of death.3233

Report suggests that up
to 80% of critically ill
patients experience

hyperglycemia in the
hospital

Scientific evidence demonstrates that uncontrolled glycemia predisposes hospitalized
patients to adverse clinical outcomes:
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e 7-times greater risk of perioperative infection with hyperglycemia in orthopedic
surgery patients (vs those with lower glycemic levels).34

¢ Increased hospital length of stay (LOS) in patients with exacerbations of chronic
obstructive pulmonary disease who also had hyperglycemia; LOS was increased
by 10% for each mmol/L increase in mean glucose.3>

e Greaterrisk for mortality was reported for patients with penetrating-trauma injuries
and hyperglycemia, i.e., patients who died were 4—8 times more likely to have
experienced hyperglycemia than were those who survived.#

e More than 2-times higher risk of mortality among hospitalized patients with
hypoglycemia; hypoglycemia can be spontaneous or can result from insulin
freatment.3¢

e Glycemic variability in critically ill patients is recognized as a strong predictor of
mortality .37

¢ Longer LOS, more frequent 28-day readmissions, and higher mortality rates were
associated with hyperglycemia at hospital admission in acute medical patients.3

Diabetes specific formulas provide cost benefits

Goals of nutrition therapy in healthcare include ensuring patients receive adequate
energy intake and nutrients, thus improving the likelihood of better health outcomes.
Recent data indicate that glycemia targeted nutrition therapy has the potential to
reduce overall healthcare costs. For instance, several clinical studies using DSF
demonstrate reduced LOS and lower hospital costs.

¢ Hamdy et al. evaluated the impact of DSF versus standard nutrition in tube-fed
diabetic patients hospitalized for acute illness. The study was a 10-year,
retrospective analysis of more than 85,000 hospitalized patients. Findings showed
that those fed DSF had nearly a 1-day shorter stay in the hospital, reducing the
total cost of care by about $2500 US.26

e Type 2 diabetes patients hospitalized with critical iliness in Taiwan received enteral
feeding with either DSF or standard formula for at least 5 days. The study showed
that use of DSF were associated with shorter ICU LOS significantly lowering the total
ICU cost in patients fed DSF compared to those fed non-DSF ($6700 US vs $9200
us).ré

Summary statement

The evidence on the importance of DSF to support glycemic control for hospitalized
patients is compelling. Poor glycemic control leads to adverse health outcomes, while
good glycemia control improves patient outcomes and cuts total cost of care.'418
Furthermore, scientific evidence demonstrates that the use of DSF is an efficacious and
cost-effective strategy to support the management of hospitalized patients at risk for
poor glycemic control.

INTERNATIONAL SPECIAL DIETARY FOODS INDUSTRIES (ISDI)
Legal seat: 3200 Windy Hill Road, Mariefta GA 30339, Aflanta, USA
Operating office: Avenue Jules Bordet 142, 1140 Brussels, Belgium

Tel.: +32 (0)2 761 16 80 - Email: secretariat@isdi.org
Web: http://www.isdi.org/



mailto:secretariat@isdi.org
http://www.isdi.org/

June 2018

References

1.

10.

11.

12.

13.

Gianchandani RY, Saberi S, Patil P, Prager RL, Pop-Busui R. Prevalence and
determinants of glycemic abnormalities in cardiac surgery patients without a
history of diabetes: a prospective study. Front Endocrinol (Lausanne). 2015;6:125.
Davidson P, Kwiatkowski CA, Wien M. Management of hyperglycemia and
enteral nutrition in the hospitalized patient. Nutr Clin Pract. Oct 2015;30(5):652-
659.

Dungan KM, Braithwaite SS, Preiser JC. Stress hyperglycaemia. Lancet. May 23
2009;373(2677):1798-1807.

Meizoso JP, Ray JJ, Karcutskie CAt, et al. Admission hyperglycemia is associated
with different outcomes after blunt versus penetrating tfrauma. J Surg Res. Nov
2016;206(1):83-89.

Palermo NE, Gianchandani RY, McDonnell ME, Alexanian SM. Stress
hyperglycemia during surgery and anesthesia: pathogenesis and clinical
implications. Curr Diab Rep. Mar 2016;16(3):33.

Pleva M, Mirtallo JM, Steinberg SM. Hyperglycemic events in non-intensive care
unit patients receiving parenteral nutrition. Nutr Clin Pract. Oct-Nov
2009;24(5):626-634.

Pancorbo-Hidalgo P, Garcia-Fernandez F, Ramirez-Pe ‘rez C. Complications
associated with enteral nutrition by nasogastric tube in an internal medicine unit.
J Clin Nurs. 2001;10.

Gonzdlez Infantino C, Gonzdlez C, SGnchez R. Hyperglycaemia and
hypoalbuminemia as prognostic mortality factors in patients with enterall
feeding. Nutrition 2013, 29, 497-501. Nutriton. 2013;29.

Evert AB, Boucher JL, Cypress M, et al. Nutrition therapy recommendations for the
management of adults with diabetes. Diabetes Care. Jan 2014;37 Suppl 1:5120-
143.

Franz MJ, Boucher JL, Evert AB. Evidence-based diabetes nutrition therapy
recommendations are effective: the key is individualization. Diabetes Metab
Syndr Obes. 2014;7:65-72.

Umpierrez G, Hellman R, Korytkowski M. Management of Hyperglycemia in
Hospitalized Patients in Non-Critical Care Setting: An Endocrine Society Clinical
Practice Guideline. J Clin Endocrinol Metab. 2012;97.

Barazzoni R, Deutz NE, Biolo G, et al. Carbohydrates and insulin resistance in
clinical nutrition: Recommendations from the ESPEN expert group. Clin Nutr. Sep
19 2016;

Sanz-Paris A, Alvarez Herndndez J, Ballesteros-Pomar MD, et al. Evidence-based
recommendations and expert consensus on enteral nutrition in the adult patient
with diabetes mellitus or hyperglycemia. Nutrition. 2017/09/01/ 2017;41:58-67.

INTERNATIONAL SPECIAL DIETARY FOODS INDUSTRIES (ISDI)
Legal seat: 3200 Windy Hill Road, Mariefta GA 30339, Aflanta, USA
Operating office: Avenue Jules Bordet 142, 1140 Brussels, Belgium

Tel.: +32 (0)2 761 16 80 - Email: secretariat@isdi.org
Web: http://www.isdi.org/



mailto:secretariat@isdi.org
http://www.isdi.org/

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

June 2018

Corsino L, Dhatariya K, Umpierrez G. Management of diabetes and
hyperglycemia in hospitalized patients. In: De Groot LJ, Chrousos G, Dungan K, et
al., eds. Endotext. South Dartmouth (MA)2014.

Schroeder JE, Liebergall M, Raz |, et al. Benefits of a simple glycemic protocol in
an orthopaedic surgery ward: a randomized prospective study. Diabetes Metab
Res Rev. Jan 2012;28(1):71-75.

Han YY, Lai SR, Partridge JS, et al. The clinical and economic impact of the use of
diabetes-specific enteral formula on ICU patients with type 2 diabetes. Clin Nutr.
Oct 06 2016;.

Mesejo A, Montejo-Gonzalez JC, Vaquerizo-Alonso C, et al. Diabetes-specific
enteral nutrition formula in hyperglycemic, mechanically ventilated, critically ill
patients: a prospective, open-label, blind-randomized, multicenter study. Crit
Care. 2015;19:390-403.

Murad MH, Coburn JA, Coto-Yglesias F, et al. Glycemic control in non-critically ill
hospitalized patients: a systematic review and meta-analysis. J Clin Endocrinol
Metab. Jan 2012;97(1):49-58.

American Diabetes Association. Diabetes Care in the Hospital. Diabetes Care.
2017;40(Suppl 1).

Elia M, Ceriello A, Laube H, Sinclair AJ, Engfer M, Stratton RJ. Enteral nutritional
support and use of diabetes-specific formulas for patients with diabetes: a
systematic review and meta-analysis. Diabetes Care. Sep 2005;28(9):2267-2279.
Ojo O, Brooke J. Evaluation of the role of enteral nutrition in managing patients
with diabetes: a systematic review. Nutrients. Nov 2014;6(11):5142-5152.
Huhmann MB, Smith KN, Schwartz SL, Haller SK, Irvin S, Cohen SS. Plasma glucose
and insulin response to two oral nutrition supplements in adults with type 2
diabetes mellitus. BMJ Open Diabetes Res Care. 2016;4(1):e000240.

de Luis DA, Izaola O, de la Fuente B, Araujo K. [Blood glucose and insulin
responses to two hypocaloric enteral formulas in patients with diabetes mellitus
type 2]. Nutricion hospitalaria. May-Jun 2013;28(3):600-696.

Alish CJ, Garvey WT, Maki KC, et al. A diabetes-specific enteral formula improves
glycemic variability in patients with type 2 diabetes. Diabetes Technol Ther. Jun
2010;12(6):419-425.

Mori Y, Ohta T, Tanaka T. Effects of a low-carbohydrate diabetes-specific formula
in type 2 diabetic patients during tube feeding evaluated by continuous glucose
monitoring. European Journal of Clinical Nutriton. 2011;6.

Hamdy O, Ernst FR, Baumer D, Mustad V, Partridge J, Hegazi R. Differences in
resource utilization between patients with diabetes receiving glycemia-targeted
specialized nutrition vs standard nutrition formulas in U.S. hospitals. JPEN J
Parenter Enteral Nufr. Nov 2014;38(2 Suppl):86S-91S.

INTERNATIONAL SPECIAL DIETARY FOODS INDUSTRIES (ISDI)
Legal seat: 3200 Windy Hill Road, Mariefta GA 30339, Aflanta, USA
Operating office: Avenue Jules Bordet 142, 1140 Brussels, Belgium

Tel.: +32 (0)2 761 16 80 - Email: secretariat@isdi.org
Web: http://www.isdi.org/



mailto:secretariat@isdi.org
http://www.isdi.org/

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

June 2018

de Azevedo L, de Araujo J, Silva W. A carbohydrate restrictive strategy is safer
and as efficient as intensive insulin therapy in critically ill patients. Journal of
Critical Care. 2010;25.

Di Biase P, Flocco R, Dilorio G, al. e. A comparison between two diabetes
specific enteral formulas in the acute crifically ill(Abstract). Clinical Nutrition
Supplements. 2009;4(S2):P025.

Levetan CS§, Passaro M, Jablonski K, Kass M, Ratner RE. Unrecognized diabetes
among hospitalized patients. Diabetes Care. Feb 1998;21(2):246-249.

Honiden S, Inzucchi SE. Metabolic management during critical illiness: glycemic
control in the ICU. Semin Respir Crit Care Med. Dec 2015;36(6):859-869.

Plummer MP, Bellomo R, Cousins CE, et al. Dysglycaemia in the critically ill and
the interaction of chronic and acute glycaemia with mortality. Intensive Care
Med. Jul 2014;40(7):973-980.

Hulkower RD, Pollack RM, Zonszein J. Understanding hypoglycemia in hospitalized
patients. Diabetes Manag (Lond). Mar 2014;4(2):165-176.

McEwan P, Larsen Thorsted B, Wolden M, Jacobsen J, Evans M. Healthcare
resource implications of hypoglycemia-related hospital admissions and inpatient
hypoglycemia: retrospective record-linked cohort studies in England. BMJ Open
Diabetes Res Care. 2015;3(1):e000057.

Karunakar MA, Staples KS. Does stress-induced hyperglycemia increase the risk of
perioperative infectious complications in orthopaedic frauma patientse J Orthop
Trauma. Dec 2010;24(12):752-756.

Burt MG, Roberts GW, Aguilar-Loza NR, Quinn SJ, Frith PA, Stranks SN. Relationship
between glycaemia and length of hospital stay during an acute exacerbation of
chronic obstructive pulmonary disease. Intern Med J. Jun 2013;43(6):721-724.
Akirov A, Grossman A, Shochat T, Shimon |. Mortality among hospitalized patients
with hypoglycemia: insulin-related and non-insulin related. J Clin Endocrinol
Metab. Nov 17 2016:jc20162653.

Krinsley JS. Glycemic variability: a strong independent predictor of mortality in
critically ill patients. Crit Care Med. Nov 2008;36(11):3008-3013.

Evans NR, Dhatariya KK. Assessing the relationship between admission glucose
levels, subsequent length of hospital stay, readmission and mortality. Clin Med
(Lond). Apr2012;12(2):137-139.

INTERNATIONAL SPECIAL DIETARY FOODS INDUSTRIES (ISDI)
Legal seat: 3200 Windy Hill Road, Mariefta GA 30339, Aflanta, USA
Operating office: Avenue Jules Bordet 142, 1140 Brussels, Belgium

Tel.: +32 (0)2 761 16 80 - Email: secretariat@isdi.org
Web: http://www.isdi.org/



mailto:secretariat@isdi.org
http://www.isdi.org/

June 2018

Appendix

What is glycemic control?

Glycemic control refers to physiological, EEEHHEaEE: poor glucose control
nutritional, and medical means of altering blood  FEEa s oA S o ol /= et Al=to lia
glucose levels. Normally, the pancreas releases  EEeaESelISlalel= (allS o|exilaate]
amounts of the hormone insulin that are GV ale qalslalele[=laalcials <A
proportionate with levels of glucose in the [Hslelelelal=ieliialeleli=rsi(oloiie=r

blood. In turn, this circulating insulin travels to
target tissues (skeletal muscle, adipose, liver), where it binds receptors on the cell surface
and initiates signals to control glucose uptake, use, or storage in these cells. When insulin-
mediated glucose disposal is well controlled by these normal physiological processes,
blood glucose levels are normal, i.e., euglycemia is maintained (Table 1). However, many
people, especially those who are hospitalized, experience glucose levels that are too
high, too low, or too variable.

Table 1. Blood glucose levels and glycemic status

Terms used to talk about
glycemia

Euglycemia The prefix eu- means good or frue, so euglycemia

refers to normal blood glucose levels or normo-
glycemia.
The normal range for fasting blood glucose is 70—
100 mg/dL (3.9—5.6 mm/L) or less than 180 mg/dL
(10 mmol/L) after a meal. For individuals who are ill
or injured, higher target ranges are sometimes
recommended to avoid risk for abnormally low
blood glucose levels.

Hyperglycemia Hyper- means over or above; hyperglycemia
describes blood glucose levels that are above
normal, as occur in people with untreated or
poorly controlled diabetes mellitus.

Hypoglycemia Hypo- refers to below, beneath, or under;
hypoglycemia, below-normal blood glucose
levels, can occur when insulin or other anti-
diabetic medications are given at doses that
exceed what is needed for uptake of glucose by
target fissues (muscle, adipose, and liver). Less
frequently, hypoglycemia may occur
spontaneously.

Definition
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