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In-hospital hyperglycemia, defined as a serum glucose value =140 mg/dL, is a common condition that may occur in patients
with a pre-existing diagnosis of diabetes mellitus or may develop secondary to stress phenomenon. There is extensive evi-
dence in both critically ill and non-critically ill patients that demonstrates a strong association between hyperglycemia and
various adverse clinical outcomes. Insulin therapy is the mainstay of treatment in almost all care settings today. However,
new evidence has emerged that the use of certain oral hypoglycemic agents in non-critically ill hospitalized patients has
been endorsed in terms of safety and efficacy. The objective of this article is to evaluate the therapeutic schemes currently
recommended for the management of in-hospital hyperglycemia in non-critical patients. We conducted a systematic review
of randomized clinical trials (RCTs) evaluating the treatment of hospitalized hyperglycemia in non-critically ill patients with
insulin therapy and/or oral hypoglycemic agents. PubMed, Google Scholar and Clinical Key/Scopus were searched with the
terms MESH, “hospitalized patient”, “insulin”, “hypoglycemic agents”, and “efficacy” between the years 2014 to 2024. Based
on the search criteria, 91 studies were identified, of which 27 were prioritized, and once the inclusion criteria were applied,
6 randomized clinical trials were chosen. The articles were selected according to the review’s objectives and the clinical out-
comes in efficacy and safety to be evaluated. Insulin therapy remains the best therapeutic option for glycemic control in
hospitalized patients who develop hyperglycemia; however, recent evidence has emerged that, in terms of safety and efficacy,
supports the use of oral hypoglycemic therapy in certain selected groups.
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Introduction

Diabetes Mellitus (DM) is the most prevalent met-
abolic disorder worldwide; according to the Interna-
tional Diabetes Federation, by the year 2021, approxi-
mately 537 million adults will be living with diabetes,

which means that about 1 in 10 people suffer from this
condition and concerningly, 1in 2 are unaware of their
diagnosis [1]. Given the frequency of the disease and
the complications derived from inadequate metabolic
control, it is very common for these patients to be hos-
pitalized.
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Alarge amount of literature, including randomized
clinical trials in patients with and without diabetes, in
critical and non-critical conditions, has demonstrat-
ed a strong association between hyperglycemia and
differentadverseclinical outcomes,includingincreased
risk of infections, prolonged hospital stay, moreover
multiple complications such as transfusion require-
ment, renal replacement therapy, metabolic polyneu-
ropathy, multi-organ failure and death [2, 3].

Hyperglycemia in hospitalized patients is de-
fined as a serum glucose >140 mg/dl [2] and affects pa-
tients with a prior diagnosis of diabetes or those with
stress-related hyperglycemia (i.e., without a prior di-
agnosis of diabetes). Most diabetes societies and guide-
lines currently recommend the use of insulin therapy
as the mainstay treatment in almost all care settings;
however, new evidence has recently emerged that in
terms of safety and efficacy, the use of certain oral hy-
poglycemic agents could be used as a safe alternative in
certain selected patients.

The recommendation about the use of oral hypo-
glycemic agents for the control of in-hospital hyper-
glycemia generally applies in the non-critical patient
scenario, with mild to moderate hyperglycemia (less
than 200 mg/dl) and with adequate food intake [4], the
limitations of oral treatment are mostly related to the
unpredictable response in terms of measurable effec-
tiveness in glycemic control and safety, i.e. in the risk
of hypoglycemia.

Inthisarea, incretin agents, such as dipeptidyl pep-
tidase 4 (DPPI-4) inhibitors and glucagon-like peptide-1
(a-GLP-1) receptor agonists [5-9] alone or in combina-
tion with basal or corrective insulin regimens, have
been backed for their effectiveness and safety profile,
while secretagogues such as sulfonylureas are not rou-
tinely recommended due to the risk of prolonged hypo-
glycemia; metformin could have indications for use in
stable patients in the absence of risk factors for lactic
acidosis, and who will presumably be discharged in the
next 24 to 48 hours, however, at present they are not
openly recommended by the different societies; sodi-
um-glucose cotransporter type 2 (i-SGLT2) inhibitors
have shown a great impact on hard outcomes such as
mortality in patients with heart failure, however, their
efficacy in hospital glycemic control is currently under
active investigation.

Insulin therapy has been indicated for hospitalized
patients in different scenarios; in the critical patient,
commonly, the best therapeutic option is regular insu-
lin at an infusion rate, and in the non-critical patient,
it will depend on several factors, such as previous
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pharmacological management, the degree of metabol-
ic control and the severity of documented hyperglyce-
mia [5, 10]; however, the use of insulin is often com-
plicated by the risk of hypoglycemia which is the most
common side effect of insulin administration during
hospitalization.

Hypoglycemia has been defined as a serum glucose
level below 70mg/dL and is classified by levels accord-
ing to severity: level 1 below 70 mg/dL, level 2 below
54 mg/dL and level 3 if the hypoglycemia is related to
alterations in mental status and/or if the patient re-
quires management assistance, this especially happens
in patients with more than one risk factor such as pre-
vious records of hypoglycemia during the last three to
six months, intensive insulin therapy, advanced renal
disease or neurocognitive disorders [2].

Hyperglycemia and hypoglycemia should be avoid-
ed during hospitalization, considering that these
events are associated with increased mortality, pro-
longed hospital stay and generally worse prognosis [11].

The principal objective of the present review is to
evaluate the different therapeutic schemes currently
recommended for managing in-hospital hyperglyce-
mia in the non-critical patient.

Material and methods

General

PubMed, Google Scholar, and Clinicalkey/Scopus
databases were searched for relevant RCTs in all lan-
guages, published from January 2014 to January 2024.
We also searched ClinicalTrials.gov for ongoing trials
on therapeutic schemes for the management of in-hos-
pital hyperglycemia in non-critically patients and on
the therapeutic approach to hyperglycemia in two spe-
cial scenarios, glucocorticoid-induced and associated
with nutritional support.

Studies of potential interest were identified by the
Medical Subject Headings (MeSH) “hospitalized pa-
tient”, “insulin”, “hypoglycemic agents”, and “effica-
cy”. Six RCTs evaluating insulinization schedules and
oral hypoglycemic agent options in monotherapy or in
combination with insulin were included.

This rapid systematic review was reported ac-
cording to the guidelines of the Cochrane Collabora-
tion [12, 13], with preferred reporting elements for re-
views (PRISMA). The study protocol was registered in
PROSPERO CRD42024530944.
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Eligibility criteria

This review included randomized clinical trials that
examined adult patients, women and men over 18 years
hospitalized with hyperglycemia, with or without a
previous diagnosis of diabetes mellitus, treated with
human insulins or insulin analogs, oral hypoglycemic
agents, such as a-GLP1 injections. Patients in intensive
care settings, outpatient services or admissions due
to acute complications of diabetes such as diabetic ke-
toacidosis (DKA) or hyperosmolar hyperglycemic state
(HSS) were excluded, as well as patients who were preg-
nant or in palliative care.

Selection process

The study selection process is described in the
PRISMA diagram (see Supplementary Figure S1). A total
of91studies werereviewed, of which 27 were prioritized.
After applying the inclusion criteria, 6 randomized clin-
ical trials were selected. Articles were selected accord-
ing to the objectives of the review and the clinical out-
comes to be assessed demonstrating their clinical safety
and effectiveness (Supplementary Figure S1).

Study risk of bias assessment

The risk of bias in each study was assessed using
the Cochrane Risk of Bias 2 (RoB 2) scoring system for
assessing the risk of bias in randomized trials, which
showed an overall low risk of bias for each of the stud-
iesincluded in the review (Table 1).

The domains evaluated were:

- Domain la: Randomization process;

«  Domain 1b: Risk of bias derived from the time

of identification or recruitment of participants;

«  Domain 2: Deviations from the intended inter-

ventions;

+  Domain 3: Missing Outcome Data;

«  Domain 4: Outcome measurement;

- Domain 5: Selection of reported outcome;

«  Domain 6: Overall bias.

Data collection process

The following data were extracted from a selected
randomized controlled trial: general characteristics
of the trial (name of the trial, first author, country of
publication, study design and setting), highlighting the
population sample, type of intervention (insulin, oral
hypoglycemic agents), general objectives of the trial
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and outcomes, common and serious adverse events in
each group.

Results

Study selection by patient characteristics

Six RCTs conducted between 2014 and 2024, re-
porting 1,109 patients, were included. Supplementary
Figure S1 shows the selection of studies in a PRISMA
flowchart. For standard insulin therapy, comparing
human insulin with insulin analogues, two trials and
182 patients were included.

Four trials and 927 patients were included for pa-
tients treated with oral hypoglycemic agents, main-
ly i-DPP4 or i-SGLT2 or the injectable incretin agent
a-GLP1. The results showed that the two most studied
drugs were a-GLP1 and i-DPP4, with one study investi-
gating i-SGLT2. The study populations were non-criti-
cally ill hospitalized patients. Table 2 shows the studies
and the characteristics of the patients included.

Comparison of glycemic
control results

Itwasshown thatin the group treated with exenati-
de alone or in combination with basal insulin (Fayfman
et al. study, USA), mean blood glucose concentration
was similar between patients treated with exenatide
plus basal and basal-bolus regimens (154+39 vs. 166+
40 mg/dL, p=0.31). Exenatide plus basal insulin result-
ed in a lower mean daily blood glucose concentration
than exenatide alone (177+41 mg/dL, p=0. 02), and it
also showed a higher proportion of mean blood glucose
concentration levels in the target range between 70 and
180 mg/dL compared with exenatide and basal-bolus
(78% vs. 62% vs. 63%, p=0.023) [8].

In the basal-bolus insulin analog versus human in-
sulin treatment group (Bueno et al., Paraguayan study),
there was no difference in mean daily average blood
glucose concentration (157+37 mg/dL vs. 158+44 mg/dL;
p=0.90) and premeal blood glucose concentrations with-
in target <140 mg/dL (76% vs. 74%) between the glargine/
glulisine and NPH/regular regimens [14]. Similarly,
the Dapagliflozin plus basal insulin treatment group
versus basal insulin alone (Dapa Hospital Trial Study,
India) had no difference in mean daily blood glucose
concentrations (149 vs. 150 mg/dL), the mean percent-
age of readings within the target blood glucose range of
70-180 mg/dL (82.7% vs. 82.5%) [15].
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In the sitagliptin plus basal insulin versus basal-bo-
lus treatment group (Sita Hospital Study, USA), mean
daily blood glucose concentrations were not lower
in the sitagliptin-basal group than in the basal-bo-
lus group, with mean blood glucose differences of
0.1 mmol/L (9.5 mmol/L + 2. 7 and 9.4 mmol/L + 2.7),
with no difference in efficacy (achieving blood glu-
cose concentrations between 3.9 and 10.0 mmol/L) in
patients with baseline blood glucose concentrations
greater than 10.0 mmol/L (odds ratio [OR] 1.9, 95% CI
0.17-21.69) or equal to or less than 10 mmol/L (OR 0.85,
95% CI10.33-2.20) [6, 16].

Theresultsofthelinagliptin versus basal-bolusinsu-
lin study (Vellanki et al., USA) showed higher mean daily
glucose values in the linagliptin group compared to the
basal-bolus group (9.5+2.6 vs. 8.8+ 2.3 mmol/L, p=0.03),
with patients with random glucose <11.1 mmol/L (63%
of the group), the mean daily glucose was similar in
the linagliptin and basal-bolus groups (8.9+2.3 vs. 8.7+
2.3 mmol/L, p=0.43). However, in patients with glucose
>11.1 mmol/L treated with linagliptin, glucose present-
ed higher values compared to the basal-bolus group
(10.9+2.6 vs. 9.2+2.2 mmol/L, p<0.001) [7, 17].

In the case of the Isofana plus aspart versus
glargine plus aspart treatment group (Radhakutty
et al., Australia study), there were no significant differ-
ences in the percentage of time outside a target glucose
range of 4-10 mmol/L, mean daily glucose, or glucose
<4 mmol/L between patients randomized to Isofana
and glargine. A unique situation in this group is the
corticosteroid treatment the patients were receiving,
in which the prednisolone dose was reduced after
3 days of treatment, and the insulin dose was increased
over time, but the percentage of time outside the glu-
cose range of 4-10 mmol/L did not differ over time or
between groups [18, 19].

Adverse event comparison

Exenatide alone or combined with the basal insu-
lin treatment group (Study by Fayfman et al., USA) had
more patients in the exenatide and exenatide plus basal
groups who experienced nausea or vomiting than in
the basal-bolus group, with three patients (6%) discon-
tinuing exenatide due to adverse events [8].

For the basal-bolus regimen treatment group with
insulin analogs versus human insulins (Study by Bueno
etal., Paraguay), differencesin the overall prevalence of
hypoglycemia were observed between the groups, with
anoverall prevalence of hypoglycemia (<70 mg/dL) sim-
ilar between NPH/regular and glargine/glulisine-treat-
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ed patients (38% versus 35%; p=0.68), but more human
insulin-treated patients had severe hypoglycemia
(<40 mg/dL) (7.6% versus 25%; p=0.08) [14].

For the Dapagliflozin plus basal insulin treatment
group versus basal insulin by itself (Dapa Hospital Trial
Study, India), six patients (5%) in the DAPA developed
severe ketonemia compared with zero in the basal in-
sulin alone group (p=0.013), but no patients developed
diabetic ketoacidosis (DKA). Mean plasma ketone levels
were higher in the DAPA group than in the basal Insu-
lin group on days 3 (0.71vs. 0.30 mmol/L) and 5 (0.42 vs.
0.19 mmol/L) [15].

When examining the treatment group with Sit-
agliptin plus basal insulin versus basal-bolus regimen
(Sita Hospital Study, USA), no differences in hypogly-
cemia were observed between these groups [6]. On the
other hand, in the group under Linagliptin treatment
versus basal-bolus insulin regimen (Vellanki et al.
Study, USA), it was highlighted that the group treated
with Linagliptin resulted in fewer hypoglycemia events
(1.6% vs. 11%, p=0.001) [7].

Discussion

Clinical practice guidelines, including the Amer-
ican Diabetes Association (ADA) guidelines in their
latest version of 2024 [2], recommend insulin therapy
as the mainstay of treatment for hospitalized patients
who develop in-hospital hyperglycemia. Insulin has
been considered an effective treatment in both critical
and non-critical patients since it is possible to measure
apredictable clinical response; however, its use is asso-
ciated with a higher risk of hypoglycemia, which poses
a great challenge to achieving therapeutic goals with-
out increasing the risk of adverse effects.

Insulin regimens and types of insulin
in the non-critically ill patient

In the non-critical patient scenario, the RABBIT 2
trial and RABBIT 2 surgery [14, 15] are two prospective,
multicenter, randomized studies that compared the ef-
ficacy and safety of a basal-bolus insulin regimen with
that of regular insulin on a sliding scale. The studies
showed that the basal-bolus regimen achieved better
glycemic control, so insulin on a sliding scale is not cur-
rently recommended in any scenario.

When comparing the safety and efficacy of the
basal-bolus regimen with insulin analogues versus
human insulin, several studies have shown a trend in

© 2025 The Authors



favor of insulin analogues due to the lower risk of at-
tributable hypoglycemia, One of these studies was de-
veloped in Latin America [16], where 134 nonsurgical
patients with glycemia between 140 and 400 mg/dL
were randomized to a basal bolus regimen of glargine
once daily and glulisine before meals (n=66) or neutral
protamine Hagedorn (NPH) twice daily and regular in-
sulin before meals (n=68), and found that there was no
difference in mean daily blood glucose (157+37 mg/dL
vs. 158+ 44 mg/dL; p=0.90) nor in the overall prevalence
of hypoglycemia, however, more patients treated with
human insulin had severe hypoglycemia (<40 mg/dL),
without being statistically significant but showing
a trend, based on this study it is proposed that in pa-
tients with risk factors for developing hypoglycemia,
it should preferably be treated with insulin analogues.

Insulin therapy in the non-critical patient will
depend on several factors, such as the severity of hy-
perglycemia, the number of oral antidiabetic drugs
received on an outpatient basis, whether the patient is
insulin naive (i.e. no history of previous insulin admin-
istration), and the degree of metabolic control based on
glycosylated hemoglobin (HbAI1C) levels. In the patient
with mild hyperglycemia, using less than two oral an-
tidiabetic agents, naive to insulin and with acceptable
metabolic control, oral hypoglycemic agents are rec-
ommended upfront based on the currently available
evidence, mainly i-DPP4 [6, 7] a-GLP1 [8] alone or in
combination with rapid-acting corrective insulin.

In patients with moderate hyperglycemia
(200 mg/dl and above), multiple oral antidiabetic med-
ications and suboptimal metabolic control, it is recom-
mended that a basal insulin regimen be discontinued
at the outset, which may be accompanied by oral hypo-
glycemic agents, the latter only if there is adequate food
intake, with or without correction insulin, and in the
case of documented severe hyperglycemia (>300 mg/dl),
to switch to a basal-bolus insulin regimen with or with-
out correction insulin (Figure1) [2, 5, 10].

Oral hypoglycemic agents by itself or
in combination with insulins

Compared to treatment with insulin alone, non-in-
sulin therapies in non-critical care settings in patients
with mild to moderate hyperglycemia resulted in a sig-
nificantly lower rate of hypoglycemia and were equally
effective in glycemic control, both Sitagliptin [6] and
Linagliptin [7] showed a good safety and efficacy pro-
file as therapy alone or in combination with basal insu-
lin or corrective insulin.

© 2025 The Authors
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The SITA hospital study compared the safety and
efficacy of Sitagliptin plus basal insulin with a bolus
basal insulin regimen [6], a multicenter, prospective,
open-label, randomized clinical trial, where the pri-
mary endpoint was non-inferiority, i.e. a difference
<1 mmol/L between the two groups, the mean daily
blood glucose concentration in the basal Sitagliptin
group (9.5 mmol/L [SD 2.7]) was not lower than that
of the basal-bolus group (9.4 mmol/L [2.7]) with a
mean blood glucose difference of 0.1 mmol/L (95% CI
-0.6 to 0. 7), making treatment with Sitagliptin plus
basal insulin as effective as basal-bolus insulin, and
a very reasonable therapeutic alternative in patients
with mild to moderate hyperglycemia (glucose below
180-200 mg/dl), as well as in frail or elderly patients,
given its safety profile.

The efficacy of i-DPP4 for the management of
in-hospital hyperglycemia has also been studied inde-
pendently, i.e., not associated with co-administration
of insulins; in this setting, Linagliptin was compared
with a bolus basal insulin regimen in a prospective,
open-label, multicenter trial [7], in which patients with
type 2 diabetes mellitus undergoing non-cardiac sur-
gery were randomized to receive Linagliptin (n=128)
daily or basal-bolus insulin (n=122), the primary end-
point was the difference in mean daily blood glucose
between the groups, finding that in patients with
blood glucose <200 mg/dl (63% of the cohort), mean
daily blood glucose was similar in the Linagliptin and
basal-bolus groups; however, those patients with glyce-
mia >200mg/dl who were treated with Linagliptin had
higher glycemia compared to the basal-bolus group,
with statistically significant differences, which points
to the need for insulin therapy in this group to achieve
control goals.

Similarly, Linagliptin resulted in fewer hypogly-
cemia events (1.6% vs. 11%, P=0.001; 86% relative risk
reduction), thus concluding that daily Linagliptin is
a reasonable alternative to in-hospital hyperglyce-
mia treatment in both safety and efficacy in selected
patients.

The a-GLP1s have also been evaluated in a particu-
lar multicenter, open-label, randomized trial that ex-
amined the safety and efficacy of exenatide [8] alone
or in combination with basal insulin versus bolus basal
insulinization scheme, a total of 150 patients were in-
cluded where the main objective to be evaluated was
the difference in mean daily serum glucose concentra-
tion, resulting very similar between patients treated
with exenatide plus basal and a bolus basal regimen
(15439 vs. 166+40 mg/dL, P=0.31) and exenatide plus
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basal insulin resulted in lower mean daily glucose than
exenatide alone (177+41 mg/dL, P=0.02), however gas-
trointestinal symptoms such as nausea, vomiting were
more common in the groups receiving Exenatide, in
terms of safety profile there was no difference in hypo-
glycemia <54 mg/dL (2% vs. 0% vs. 4%, p=0.77).

Requiring a lower total insulin dose while achiev-
ing similar metabolic control and lower rates of hy-
poglycemia makes incretin agents a reasonable ther-
apeutic option for hospitalized patients with mild to
moderate hyperglycemia.

In recent years, a number of beneficial effects asso-
ciated with i-SGLT2 delivery beyond glycemic control
have been documented in different studies that impact
hard outcomes such as mortality in patients with heart
failure, improved renal function in those with diabetic
kidney disease, decreased albuminuria and risk of pro-
gression to end-stage renal disease, however, in the set-
ting of the patient with in-hospital hyperglycemia to
optimize metabolic control, they are still under study.

Dapagliflozin, in particular, was shown to be safe
in patients hospitalized for chronic obstructive pulmo-
nary disease (COPD) who develop glucocorticoid-in-
duced hyperglycemia (GICH), but it did not improve
glycemic control or clinical outcomes.

Special situations

Glucocorticoid-induced hyperglycemia (SIHG)

Another important scenario is patients who de-
velop glucocorticoid-induced hyperglycemia (SIHG),
which may be new onset or due to worsening glyce-
mia in those with pre-existing diabetes; there are no
standardized and unified recommendations for man-
agement. In this group, what is currently suggested is
to continuously monitor those who receive doses of
prednisolone greater than or equal to 20 mg per day or
equivalent doses of other steroids [18].

The treatment of hyperglycemia induced by gluco-
corticoids will depend on the type of medication, the
duration of action of the drug, the dose and the sched-
ule of administration [18, 19]; for example, fast-acting
glucocorticoids such as hydrocortisone produce a peak
of hyperglycemia of rapid onset and short duration.
Therefore, the administration of regular insulin or
short-acting analog insulin is preferred and must be
administered concomitantly. On the other hand, inter-
mediate-acting glucocorticoids that are the most used
in the hospital setting, such as prednisolone and meth-
ylprednisolone, induce hyperglycemia that develops

© 2025 The Authors

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: www.rjdnmd.org

Rom J Diabetes Nutr Metab Dis. 2025; volume 32, issue 2

slowly but continuously, reaching maximum plasma
levels in 4 to 6 hours. Given these characteristics, the
insulin that best adapts to this pattern is NPH insulin,
soitisrecommended to administer it together with in-
termediate-acting steroids [20].

Since prednisolone causes hyperglycemia pre-
dominantly between noon and midnight, one study
[21] evaluated whether an insulin regimen based on
isophane human insulin (NPH) is safer and more effec-
tive than a regimen based on glargine in hospitalized
patients, including 50 patients were randomly assigned
toreceive insulin Isophane or glargine before breakfast
and insulin Aspart before meals and the average daily
glucose was evaluated (10.2+0.7 vs. 10.8+0.8 mmol/L,
P=0.57), in this study specifically there were no statisti-
cally significant differences in terms of efficacy or safe-
ty, however, due to the duration of action, chemical,
pharmacokinetic and pharmacodynamic properties,
the administration of NPH insulin is recommended.

For their part, long-acting glucocorticoids such as
dexamethasone induce hyperglycemia lasting more
than 24 hours; in this context, long- or ultra-long-act-
ing insulins are recommended for its control (Figure 2).
The amount of insulin will depend on the dose of the
glucocorticoid, generally doses of prandial insulin (if
the patient has food intake) and correction insulin are
needed.

A retrospective study found that increasing the ra-
tio of insulin and glucocorticoids was associated with
better glycemic control (70 to 180 mg/dL); however,
there was an increase in hypoglycemia [22]. It is rec-
ommended to guide management according to blood
glucose monitoring to reduce the risk of hypoglycemia
and achieve optimal metabolic control.

Hyperglycemia associated with
enteral/parenteral nutritional support

The insulin supply must cover basal, prandial, and
correctional needs for patients who develop hypergly-
cemia associated with enteral or parenteral nutritional
support and require insulin therapy [4]. Suppose the
patient had previously been receiving insulin on a ba-
sal regimen. In that case, it must continue, and an ade-
quate insulin dose must be calculated to provide cover-
age for the nutritional component supplied.

Therapeutic recommendations will depend on the
administration method. If the patient receives contin-
uous enteral nutrition, a basal insulinization scheme is
suggested, accompanied by intermediate-acting insulin
or regular insulin with a schedule and corrections as
needed, with dose adjustment according to geometric
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control. which should be performed every 6 hours; for
those who receive enteral bolus feeding, it is suggested
to administer a basal-bolus regimen with correction or
reasonably, it is recommended to administer subcuta-
neously approximately 1 IU of regular human insulin
or rapid-acting insulin for every 10 to 15 g of carbohy-
drates, before each feeding and additionally a correc-
tive scheme as needed [4].

In patients receiving cyclical enteral feeding, NPH
insulin administered in conjunction with the initiation
of feeding is the recommended option and for those
receiving continuous peripheral or central parenteral
nutrition, it is recommended to add regular insulin at
0.11U per1gram of dextrose to nutrition (Figure 3) [23].

It is not clear which is the best insulin regimen to
treat hyperglycemia in hospitalized patients with nutri-
tional support, in a systematic review of the literature
with meta-analysis [24] different cohort studies and
randomized clinical trials were included with the objec-
tive of evaluating the effectiveness of different insulin
regimens in terms of mean serum glucose (MBG), risk
of hypoglycemia, length of hospital stays and mortality.

In the enteral nutrition group, a total of 8 stud-
ies were included, 1203 patients receiving rapid insu-
lin, glargine, NPH or premixed, obtaining a MBG of
108-225 mg/dl, in the indirect meta-analyses, NPH in-
sulin occupied the best place. for glucose control (MD:
95% CI: -2.50 mg/dl [2.65 to -2.35]), however, the im-
proved results using insulin regimens with NPH do not
appear to be clinically relevant.

For its part, in the group of patients with parenter-
al nutrition, 4 studies were included: 228 patients re-
ceiving regular insulin and glargine or NPH, obtaining
an MBG 137-202 mg/dl. In meta-analyses comparing
regular insulin added to the parenteral nutrition bag
with glargine, MBG (MD 95% CI -3.78 mg/dL [-11.93 to
4.37]; 12=0%) or frequency of hypoglycemia (RR 95% CI
1.37 [0.43-4.32]; 12=70.7%) no statistically significant
differences were obtained.

It has not been possible to establish the best insu-
lin regimen to treat hyperglycemia in hospitalized pa-
tients with nutritional support, but it is clear that close
monitoring must be carried out to continually reeval-
uate the management offered and achieve metabolic
control goals with the aim of minimizing risks of ad-
verse outcomes.

Considerations

This review of the literature makes it difficult to
compare results obtained in different clinical settings.
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Most guidelines focus on glycemic control recommen-
dations for two main populations, critically ill and
non-critically ill patients. The management approach
for critically ill patients is different and has been eval-
uated in several clinical trials, which is why these pa-
tients were not included in our registry.

Conclusions

The management of in-hospital hyperglycemia has
evolved over time according to the currently available
evidence; achieving adequate metabolic control with-
out increasing the risk of hypoglycemia is the main
therapeutic goal; the use of oral hypoglycemic agents,
mainly incretin agents, with or without co-adminis-
tration of insulin in appropriately selected patients has
been shown to be safe and effective.

Insulin, in combination with non-insulin agents,
appears to be the preferred treatment option for many
patients in non-critical care settings, a practice that
should be encouraged. The important message of this
review is that it should be individualized according to
the treatment needs of each patient, making it reason-
able to change the paradigm of insulin as the sole treat-
ment option in the patient who develops hospital-ac-
quired hyperglycemia.
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