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ABSTRACT

Objective: To review the pathophysiology, risk factors, clinical implications, monitoring strategies,
and therapeutic approaches for glucocorticoid-induced hyperglycemia (GCIH), with a focus on
patients with cancer.

Methods: This narrative review integrates findings from clinical studies, expert guidelines, and
recent advances in glucose monitoring and pharmacologic therapy, particularly in oncologic settings
where glucocorticoid use is common.

Results: GCIH is a frequent and often underrecognized complication, even in individuals without pre-
existing diabetes. In patients with cancer, GCIH is associated with increased risk of infections, chemo-
therapy delays, longer hospital stays, and higher mortality. Key mechanisms include enhanced insulin
resistance, increased hepatic gluconeogenesis, and B-cell dysfunction. Afternoon and postprandial hy-
perglycemia are typical due to the pharmacodynamics of once-daily morning glucocorticoids. Self-
monitoring of blood glucose (SMBG) and continuous glucose monitoring (CGM) are essential tools.
HbA1c may assist in baseline assessment, but fructosamine better reflects short-term glycemic changes.

Insulin is the treatment of choice for moderate to severe GCIH, with basal-bolus regimens, especially

using NPH insulin aligned with glucocorticoid timing, providing effective control. Selected non-insulin

agents may be considered in stable outpatients with mild hyperglycemia. However, standardized def-

initions, evidence-based algorithms, and randomized trials remain limited.

Conclusion: Optimal GCIH management requires proactive monitoring and individualized treatment

strategies tailored to glucocorticoid type, dose, and clinical setting. Further research should aim to

refine diagnostic criteria, validate therapeutic protocols, and assess emerging technologies such as

automated insulin delivery systems and selective glucocorticoid receptor modulators.

© 2026 AACE. Published by Elsevier Inc. All rights are reserved, including those for text and data mining,
Al training, and similar technologies.
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Introduction

Glucocorticoid-induced hyperglycemia (GCIH) is a frequent yet
often underrecognized complication of glucocorticoid therapy.
Even individuals without preexisting diabetes may experience
transient or persistent elevations in blood glucose, particularly
when exposed to high-dose or prolonged glucocorticoid regi-
mens.' 8

Glucocorticoids are widely prescribed in oncology, not only as
antiemetics, components of chemotherapy protocols, but also for
the management of cerebral edema, immune-related adverse
events, and graft-versus-host disease in hematopoietic stem-cell
transplantation."® Additionally, they are frequently used in sup-
portive and palliative care for specific indications such as spinal
cord compression, lymphangitic carcinomatosis, bowel obstruc-
tion, and raised intracranial pressure. Glucocorticoids may also be
employed for refractory symptoms including pain, anorexia, fa-
tigue, and dyspnea, although the evidence supporting these
nonspecific uses is less robust.!”

In this setting, GCIH has been associated with increased risks of
infection, chemotherapy delays, prolonged hospital stays, and
poorer overall outcomes."*!"'? In oncology, glucocorticoids such
as prednisone, dexamethasone, and methylprednisolone are
commonly prescribed with variable schedules and potencies.
These pharmacologic differences influence the timing and
magnitude of hyperglycemia and must be considered when
selecting insulin types and schedules (see Supplementary Tables 1
and 2 for pharmacokinetic profiles of glucocorticoids and insulins
commonly used in oncology).">"1>

Despite its clinical relevance, there is currently no standardized
definition of GCIH and no universally accepted guidelines for its
monitoring and management.'® Most recommendations are
extrapolated from general diabetes care or inpatient hyperglyce-
mia protocols, which may not fully reflect the unique metabolic
and therapeutic complexities complexities of patients receiving
glucocorticoids.

This narrative review summarizes current evidence on the
pathophysiology, risk factors, diagnosis, monitoring, and treat-
ment of GCIH, with a special focus on patients with cancer. We
present practical strategies for glucose monitoring, pharmacologic
treatment, and we discuss emerging technologies that may
enhance the detection and management of GCIH in this high-risk
population.

The level of evidence cited in this review was classified as
follows.!”

- Level I: evidence from at least one properly randomized
controlled trial (RCT);

- Level II-1: evidence from well-designed cohort or case-control
analytic studies;

- Level II-2: evidence from comparisons between times or places
with or without intervention;

- Level IIl: expert opinion based on clinical experience, descrip-
tive studies, or reports of expert committees.

For clarity, we use ‘glucocorticoid’ to refer to the subset of
corticosteroids with clinically relevant anti-inflammatory and
metabolic effects.

Mechanisms of Glucocorticoid-Induced Hyperglycemia

GCIH results from a combination of increased hepatic glucose
production, reduced peripheral glucose uptake, and impaired
pancreatic B-cell function. These effects are dose-dependent and
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Highlights

e Glucocorticoid-induced hyperglycemia (GCIH) is common,

underdiagnosed, and associated with worse outcomes in

individuals with cancer, including higher rates of infection,

chemotherapy delays, and increased mortality

Afternoon and postprandial hyperglycemia are characteristic

of GCIH, particularly with once-daily morning corticosteroids,

highlighting the importance of appropriately timed glucose

monitoring

e Insulin remains the mainstay of GCIH management, partic-
ularly in moderate to severe cases. Weight-based NPH in-
sulin timed to glucocorticoid administration is a practical and
effective strategy

e Non-insulin therapies may be cautiously considered for mild
GCIH in stable outpatients, although clinical evidence re-
mains limited, especially in oncology settings

e Gaps in clinical practice include the absence of standardized
diagnostic criteria, insufficient screening of individuals
without known diabetes, and limited clinical trial data-
—emphasizing the need for personalized management and
further research

Clinical Relevance

Glucocorticoid-induced hyperglycemia is highly prevalent in
oncology but often overlooked. This review provides practical
strategies for monitoring and treatment, with emphasis on in-
sulin regimens tailored to glucocorticoid type and timing, aim-
ing to reduce complications and improve outcomes in
individuals with cancer.

can occur rapidly, even in individuals without preexisting
diabetes.'®!°

Increased Insulin Resistance

Glucocorticoids, especially at moderate to high doses, lead to
insulin resistance by reducing glucose uptake in peripheral tissues
such as skeletal muscle and adipose tissue. This effect is mediated
in part by inhibition of GLUT4 translocation to the cell membrane,
rather than direct downregulation of total GLUT4 expression,
thereby reducing insulin-stimulated glucose utilization. In adipose
tissue, glucocorticoids stimulate lipolysis, increasing circulating
free fatty acids, which further impair insulin signaling via inhibi-
tion of the PI3K/Akt pathway.'®?! These molecular alterations
contribute to the characteristic postprandial and afternoon hy-
perglycemia seen in GCIH. Notably, once-daily morning adminis-
tration of intermediate-acting glucocorticoids such as prednisone
leads to peak pharmacologic effects in the afternoon, coinciding
with enhanced hepatic gluconeogenesis and maximal peripheral
insulin resistance. This mechanistic alignment explains the tem-
poral pattern of hyperglycemia typically observed in GCIH pa-
tients, particularly those without preexisting diabetes.>?"?

Hepatic Gluconeogenesis

A hallmark of glucocorticoid action is the stimulation of hepatic
gluconeogenesis. Glucocorticoids upregulate key gluconeogenic
enzymes, such as phosphoenolpyruvate carboxykinase (PEPCK)
and glucose-6-phosphatase (G6Pase), leading to excessive hepatic
glucose output, particularly in fasting or postabsorptive states.!8!
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This is facilitated by glucocorticoid binding to glucocorticoid-
response elements (GREs) in hepatocytes, where co-regulators like
FOXO1 and PGCla further enhance gluconeogenic gene tran-
scription. Additionally, glucocorticoid-induced proteolysis in
skeletal muscle and lipolysis in adipose tissue increase the avail-
ability of amino acids and glycerol as substrates for gluconeo-
genesis, amplifying hepatic glucose production.'>"'7:?°

Pancreatic (-Cell Dysfunction

Acute glucocorticoid exposure can initially lead to compensa-
tory hyperinsulinemia, but prolonged or high-dose exposure im-
pairs B-cell function and promotes apoptosis. Chronic
glucocorticoid exposure activates inflammatory and stress-related
signaling pathways, notably the p38 MAPK pathway, contributing
to oxidative stress and endoplasmic reticulum stress. This ulti-
mately leads to B-cell exhaustion and apoptosis, particularly in
susceptible individuals.”'®!° Furthermore, glucocorticoids down-
regulate GLUT2 expression in pancreatic B-cells, compromising
glucose sensing and impairing insulin secretion.”'”

Epigenetic mechanisms also appear to modulate B-cell sus-
ceptibility to glucocorticoids. Methylation of the NR3C1 gene
(encoding the glucocorticoid receptor) and altered chromatin
accessibility may affect receptor signaling in B-cells and hepato-
cytes, influencing interindividual variability in glycemic
response.'9>3-2

Glucocorticoid-Induced Appetite and Weight Gain

Glucocorticoids increase appetite and promote central
adiposity through both hypothalamic and peripheral mechanisms.
In the central nervous system, glucocorticoids upregulate neuro-
peptide Y (NPY) and agouti-related peptide (AgRP) in the arcuate
nucleus, enhancing food intake. Simultaneously, they induce lep-
tin resistance and shift dietary preference toward calorie-dense
foods, contributing to weight gain and worsening insulin resis-
tance.'®!” These effects are particularly relevant in patients with
cancer, where appetite stimulation may initially appear beneficial
but may later exacerbate metabolic dysregulation.

Epidemiology and Risk Factors of Glucocorticoid-Induced
Hyperglycemia

Hyperglycemia is common among patients receiving gluco-
corticoid therapy. The incidence of new-onset glucocorticoid-
induced diabetes mellitus has been reported to range from 15% to
40% in patients treated for respiratory diseases, renal disorders,
cancer, solid organ transplantation, or autoimmune diseases such
as rheumatoid arthritis.'® However, specific prevalence data in
populations with cancer remain limited, with rates varying
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according to cancer type, glucocorticoid regimen (dose, duration,
and potency), and patient-related factors such as age, nutritional
status, and baseline glycemic profile. The development of GCIH is
multifactorial, influenced by patient characteristics, pharmaco-
logic exposures, and genetic predisposition. Table 1 summarizes
the key risk factors associated with GCIH, along with supporting
evidence from the literature.

Clinical and demographic risk factors include: advanced age,
obesity, family history of type 2 diabetes, baseline HbA1c > 6%, and
reduced renal function.'8:>426

Pharmacologic risk factors also play a central role in the
development of GCIH. The dose, potency, and duration of gluco-
corticoid therapy are directly associated with the risk of hyper-
glycemia. Higher-potency and longer-acting agents, such as
dexamethasone, are more likely to induce sustained glycemic el-
evations than shorter-acting glucocorticoids like hydrocortisone.
Additionally, systemic exposure depends on the dose, formulation,
and duration, with oral regimens often leading to sustained
exposure in outpatient settings.*!826:27

Genetic and molecular factors may further explain the inter-
individual variability in glycemic response to glucocorticoids.
Variations in epidermal growth factor receptor (EGFR) expression
and glucocorticoid receptor sensitivity have been linked to
differing degrees of insulin resistance and glucose intolerance
following glucocorticoid exposure, highlighting the future poten-
tial for personalized risk prediction.'®?32>

Clinical Presentation and Diagnosis

GCIH often presents subtly and may be underrecognized,
particularly in patients without a history of diabetes. Early iden-
tification relies on proactive glucose monitoring rather than
symptom recognition alone, especially in high-risk populations
receiving moderate to high-dose glucocorticoid therapy.

Hyperglycemia is defined by the American Diabetes Association
(ADA) as a fasting plasma glucose >126 mg/dL or a random glucose
>200 mg/dL.'"?® However, these thresholds may not fully capture
the circadian glycemic fluctuations typical of GCIH. Specifically,
GCIH often peaks in the postprandial and afternoon periods,
particularly when glucocorticoids are administered in the morn-
ing. Consequently, fasting glucose levels may appear normal,
potentially delaying diagnosis if not supplemented by targeted
postprandial monitoring.%71329.30

The clinical presentation of GCIH varies depending on the de-
gree and duration of hyperglycemia.

- Asymptomatic hyperglycemia is common, particularly in pa-
tients without preexisting diabetes and in those with glucose
levels <200 mg/dL.

Table 1
Risk Factors for Glucocorticoid-Induced Hyperglycemia (GCIH)
Risk factor Description Supporting
evidence
Glucocorticoid Dose, Duration, and Route Higher doses, prolonged use, and oral administration increase GCIH risk. 4,15,23,24

Type of Glucocorticoid

Dexamethasone and methylprednisolone induce greater hyperglycemia than prednisolone or hydrocortisone. 4,23

Age Older adults (>60 y) are at increased risk due to insulin resistance and decreased B-cell function. 15,21,23
Pre-existing Metabolic Conditions Obesity, prediabetes, prior GDM, HbAlc > 6%, and reduced eGFR (<40 mL/min/1.73 m?). 15,21,23
Concomitant Medications Calcineurin inhibitors and loop diuretics may worsen hyperglycemia. 15,23
Genetic and Epigenetic Factors EGFR downregulation, SNPs, chromatin changes, and polygenic diabetes risk scores contribute to GCIH. 16,20-22
Family History of Type 2 Diabetes Glucocorticoid-induced diabetes is more common in individuals with a family history of diabetes. 15,23

Abbreviations: eGFR = estimated glomerular filtration rate; EGFR = epidermal growth factor receptor; GCIH = glucocorticoid-induced hyperglycemia; GDM = gestational

diabetes; SNP = single nucleotide polymorphism.
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- Mild symptoms, such as polyuria, polydipsia, fatigue, poly-
phagia, and blurred vision, may emerge when glucose levels
exceed 200 mg/dL.

- Severe hyperglycemia, particularly with glucose levels
>300 mg/dL, increases the risk for acute complications such as
diabetic ketoacidosis (DKA) or hyperosmolar hyperglycemic
state (HHS) in susceptible individuals.

In individuals undergoing chemotherapy, symptoms like fatigue,
nausea, or malaise may be misattributed to treatment side effects,
further complicating the recognition of GCIH.>*® Uncontrolled
hyperglycemia in hospitalized patients is associated with immune
dysfunction, oxidative stress, increased risk of infections, throm-
botic events, and longer hospital stays. These effects are particularly
detrimental in oncology settings, where GCIH may compromise
cancer treatment delivery and overall prognosis."*!!*!

Glucose Monitoring

Glycemic monitoring in individuals with cancer presents unique
challenges. GCIH may be underdiagnosed due to overlapping
symptoms with chemotherapy side effects (eg, fatigue, nausea,
polyuria) or due to irregular monitoring practices in patients
without a prior diagnosis of diabetes (Level of Evidence II1).>?

Effective glucose monitoring is essential for the timely detec-
tion and management of GCIH. Because GCIH often presents with
postprandial and afternoon glycemic excursions, especially
following morning glucocorticoid administration, reliance on
fasting glucose or HbA1c alone may fail to detect early dysglyce-
mia (Level of Evidence 11-1).>%°

Capillary Glucose Monitoring

e Self-monitoring of blood glucose (SMBG) or point-of-care (POC)
capillary glucose may be considered at the initiation of gluco-
corticoid therapy, even in individuals without diabetes, espe-
cially in those at high-risk (eg, older adults, elevated HbAlc,
history of prediabetes), or those receiving moderate to high
doses of glucocorticoids (Level of Evidence 11-2).>%11:32-34

e Two-hour post-lunch and pre-dinner blood glucose measure-
ments are particularly informative, as the glycemic peak typi-
cally occurs 6-12 h after morning glucocorticoid
administration®*'"3334 (Level of Evidence II-1).

e In hospitalized patients, pre-meal and bedtime glucose moni-
toring is recommended as part of standard inpatient hyper-
glycemia protocols (Level of Evidence 1I-1).2?

¢ In outpatient settings, targeted postprandial monitoring (eg, 2 h
after lunch) or late afternoon (pre-dinner) may be sufficient for
individuals at lower risk. While universal glucose monitoring in
all outpatient scenarios is not required, selective afternoon
glucose measurements can improve early detection of GCIH and
facilitate prompt intervention (Level of Evidence II1).>>

Continuous Glucose Monitoring (CGM)

CGM provides real-time glucose trends and enables the iden-
tification of circadian glycemic patterns, making it particularly
useful in oncology settings (Level of Evidence II-1).

In a pilot study involving individuals with hematologic malig-
nancies and no prior diagnosis of diabetes, 60% exhibited inter-
stitial glucose >180 mg/dL for >1 hour during glucocorticoid
therapy, with prominent glycemic peaks observed in the afternoon
and evening hours.?
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CGM may be especially valuable in patients with cancer un-
dergoing chemotherapy or in those with variable oral intake or
irregular treatment schedules>?%3%36 (Level of Evidence II-2).

Although not yet routinely adopted in inpatient or oncology
care, the use of CGM is expanding in research and select
clinical scenarios. Further studies are warranted to assess
its cost-effectiveness and clinical utility in this high-risk
population.

HbA1c and Fructosamine Testing

Baseline HbA1c should be considered prior to initiating glu-
cocorticoids to evaluate underlying glycemic status (Level of Evi-
dence II1)'30-32:37.38 whjle still useful for longitudinal monitoring,
HbA1c may not reliably reflect short-term glycemic excursions,
commonly seen with glucocorticoid therapy, particularly in low-
dose or short-term regimens (Level of Evidence II-1). Clinically
meaningful changes in HbA1lc typically require sustained hyper-
glycemia, as observed with prolonged or high-dose glucocorticoid
exposure,!:32:3339.40

Importantly, an HbAlc > 6.0% has been identified as an inde-
pendent risk factor for the development of GCIH, highlighting the
need for enhanced glucose monitoring in these individuals®*
(Level of Evidence II-2).

In oncology settings, interpretation of HbAlc must be
approached with caution due to several confounding factors,
including anemia, frequent blood transfusions, chemotherapy-
induced bone marrow suppression, and renal dysfunction. These
conditions may shorten erythrocyte lifespan or affect hemoglobin
glycation kinetics, potentially leading to falsely low or unreliable
HbA1c values. Additionally, hemoglobinopathies such as sickle
cell disease or thalassemia may interfere with specific HbAlc
assay methodologies (Level of Evidence 1I-2)>8323> Nevertheless,
findings from the GlicoOnco study found strong correlations
between HbA1lc, fructosamine, and 3-month SMBG, supporting
the use of HbA1lc even in patients with mild anemia®' (Level of
Evidence II-1).

Fructosamine, which reflects average glycemia over the
preceding 2 to 3 weeks, is more sensitive to short-term changes.*'
In the same study, fructosamine showed good correlation with
1-month SMBG and consistent performance in patients receiving
chemotherapy, glucocorticoids, or presenting with mild hypo-
proteinemia®' (Level of Evidence II-1).

Taken together, HbA1c and fructosamine provide complemen-
tary information and should be selected based on clinical context
and patient-specific factors.

Management Strategies

The management of GCIH should be individualized according to
the degree of hyperglycemia, the glucocorticoid type and regimen,
and the patient’s clinical context and baseline glycemic status.
Treatment typically integrates lifestyle modifications, pharmaco-
logic interventions, and frequent glucose monitoring to achieve
safe and effective glycemic control.

Insulin remains the mainstay of treatment for moderate to
severe GCIH, particularly in hospitalized or acutely ill patients.
However, non-insulin agents may be appropriate in select outpa-
tient settings or for individuals with milder forms of hyperglyce-
mia. Regardless of chosen therapy, close glucose monitoring and
timely dose adjustments are critical to avoid both hyperglycemia
and hypoglycemia throughout the course of glucocorticoid treat-
ment (Level of Evidence III).
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Non-Insulin Therapies

Non-insulin agents may be considered in stable outpatient
settings, especially in cases of mild hyperglycemia (blood glucose
<180-200 mg/dL) and in individuals without preexisting diabetes
(Level of Evidence III). Their use should be individualized based on
renal function, weight, comorbidities, cancer status, and risk of
adverse effects.18:26

e Metformin improves insulin sensitivity and reduces hepatic
glucose production. It may help lower postprandial glucose
levels. However, its delayed onset limits its utility in acute
settings. It should be avoided in patients with renal dysfunction
or increased risk of lactic acidosis'®'826:373842 (Level of Evi-
dence II-1: observational data showing effectiveness in mild
GCIH; limited RCT data in cancer settings).
Sulfonylureas and glinides: Short-acting sulfonylureas such as
gliclazide have shown efficacy in dexamethasone-induced hy-
perglycemia.'®843-4> However, gliclazide is not FDA-approved
in the United States; therefore, U.S. clinicians may consider gli-
pizide as an alternative. Caution is warranted in older adults due
to the risk of hypoglycemia. Glinides (eg, repaglinide) offer rapid
postprandial glucose control with lower hypoglycemia risk, but
require multiple daily doses and may be limited by cost and
access 83744 (Level of Evidence I1-2).
e Thiazolidinediones or Glitazones have shown efficacy in man-
aging GCIH in early studies.’®*’ However, safety concerns,
particularly related to fluid retention, weight gain, and risk of
heart failure, limit their use, especially in individuals with
cancer or cardiovascular comorbidities. Despite a low risk of
hypoglycemia, they are rarely used in this context due to their
slow onset and adverse effect profile'®27434648 (Level of Evi-
dence II-1: RCT evidence for efficacy in GCIH, but safety
concerns).

a-Glucosidase inhibitors delay intestinal carbohydrate ab-

sorption and modestly reduce postprandial glycemia. However,

there is scarce evidence supporting the use in GCIH, and
gastrointestinal side effects often limit tolerability'® (Level of

Evidence III: limited general diabetes data; little/no data in

GCIH).

DPP-4 inhibitors are weight-neutral, generally well tolerated,

and may provide modest improvements in postprandial gly-

cemia. Several studies support their use in mild GCIH (eg,
glucose <180 mg/dL).*>->! However, results are inconsistent,
especially under high-dose glucocorticoid regimens, where
efficacy in preventing postprandial hyperglycemia was not
observed.’”> Therefore, DPP-4 inhibitors are not routinely rec-
ommended as monotherapy for GCIH but may be considered in
stable outpatients with low to moderate hyperglyce-

mia'618:373844 (| eve] of Evidence II-1).

e GLP-1 receptor agonists and dual GLP-1/GIP receptor agonists
may benefit patients with overweight or glucocorticoid-
induced hyperphagia, but may worsen anorexia or cachexia in
patients with cancer (Level of Evidence III). The role of GLP-1
agonists in GCIH remains exploratory, and current evidence is
limited.'®37>% No studies have evaluated dual GLP-1/GIP re-
ceptor agonist (eg tirzepatide) in GCIH specifically (Level of
Evidence II-2: extrapolated from type 2 diabetes studies).

e Sodium-glucose cotransporter 2 (SGLT2) inhibitors may
reduce insulin requirements in select patients with preex-
isting diabetes, but concerns about euglycemic diabetic
ketoacidosis (DKA), dehydration, and genitourinary infections
limit their use during acute illness or fasting'®'®44>* (Level
of Evidence III: expert opinion; safety concerns; minimal
GCIH data).
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Evidence Summary for Non-insulin Therapies

Clinical data supporting the use of non-insulin therapies in
GCIH remain limited.'®*” Among the available options, metformin
has shown modest benefits in reducing postprandial glucose
levels, and DPP-4 inhibitors have demonstrated variable efficacy,
with some studies suggesting utility in mild GCIH.'®'837 For other
non-insulin agents, including SGLT2 inhibitors, GLP-1 receptor
agonists, dual GLP-1/GIP receptor agonist, o-glucosidase in-
hibitors, and thiazolidinediones, evidence is either scarce or
extrapolated from studies in individuals with type 2 diabetes,
without specific evaluation in GCIH. In particular, their safety
profiles in individuals with cancer raise concerns (eg, risk of
dehydration, weight loss, or heart failure), further limiting their
widespread use in oncology.

Table 2 summarizes the mechanism of action, clinical applica-
bility, advantages, and limitations of these agents in GCIH.

Insulin-Based Therapies

Insulin is the preferred treatment for GCIH when blood glucose
exceeds 200-250 mg/dL, particularly in individuals with preex-
isting diabetes or those hospitalized with moderate to severe hy-
perglycemia. This threshold is supported by inpatient
hyperglycemia management guidelines and expert consensus,
although randomized trials specifically evaluating optimal glucose
cutoffs for GCIH are lacking®*>° (Level of Evidence III). Treatment
regimens should consider the type, dose, and timing of glucocor-
ticoids, as well as the patient’s baseline glycemic profile and
clinical status.*® Individualized assessment is essential. Some pa-
tients may tolerate higher glucose levels without acute compli-
cations, whereas others, such as those with infections, undergoing
chemotherapy, or admitted to the intensive care unit (ICU), may
benefit from earlier intervention.

In hospitalized patients, insulin regimen choice should be
guided by illness severity.

- Critically ill patients (eg, those in intensive care units or with
hyperglycemic emergencies) should receive intravenous insu-
lin infusions, allowing rapid titration and tighter control in the
setting of hemodynamic instability, sepsis, or enteral feeding
interruptions (Level of Evidence I: extrapolated from ICU hy-
perglycemia trials).”%>’

- Non-critically ill inpatients should be managed with subcu-
taneous insulin regimens, preferably basal-bolus strategies
tailored to glucocorticoid pharmacokinetics and nutritional
intake (Level of Evidence I).>

For patients receiving once-daily prednisone or prednisolone,
NPH insulin administered at the same time as the glucocorticoid
(usually in the morning) is preferred to match the expected af-
ternoon glycemic peak. For long-acting glucocorticoids (eg, dexa-
methasone), long-acting basal analogs such as glargine or
degludec are more appropriate.

Prandial and Correction Insulin Strategies

Prandial insulin, with or without correctional doses, is appro-
priate for patients receiving short-acting glucocorticoids (eg, hy-
drocortisone). A common starting dose is 0.1 U/kg per meal,
titrated based on postprandial glucose monitoring. If hyperglyce-
mia persists despite bolus insulin, basal insulin should be
added>'%'8 (Level of Evidence 1I-2).

In patients with impaired oral intake, such as those
experiencing nausea or vomiting, scheduled prandial insulin
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Table 2
Non-Insulin Therapies for Glucocorticoid-Induced Hyperglycemia (GCIH)
Class/agents Mechanism of action Use in GCIH Advantages Limitations Level of
Evidence'*
Biguanide (eg, metformin) Reduces hepatic glucose Effective in mild GCIH, Inexpensive; weight Contraindicated in renal II-1
production; improves especially with prednisone neutral dysfunction or risk of lactic
insulin sensitivity acidosis; delayed onset
Sulfonylureas (eg, glipizide, Stimulates insulin May be considered in Low cost; potential Risk of hypoglycemia, 11-2
gliclazide) secretion selected cases of effectiveness in especially in older adults or
dexamethasone-induced glucocorticoid-associated ~ patients with variable oral
hyperglycemia, particularly hyperglycemia intake; should be used with
in non-hospitalized caution and individualized
patients without significant
risk factors for
hypoglycemia
Glinides (eg, repaglinide, Stimulates rapid insulin Useful for postprandial Lower hypoglycemiariskvs Requires frequent dosing;  II-2
nateglinide) release glucose control sulfonylureas costly
Thiazolidinediones (eg, Improves insulin Potentially effective, but Low hypoglycemia risk Weight gain; fluid 1I-1
pioglitazone) sensitivity in muscle and limited by safety concerns. retention; slow onset
fat
a-Glucosidase Inhibitors (eg, Delays intestinal Scarce evidence Minimal hypoglycemia Gl side effects 111

acarbose)

DPP-4 Inhibitors (eg, sitagliptin,
saxagliptin. linagliptin,
alogliptin)

GLP-1 Receptor Agonists (eg,
liraglutide, dulaglutide,
semaglutide) or Dual GLP-1/GIP
receptor Agonist (eg,
tirzepatide)

SGLT2 Inhibitors (eg, dapagliflozin,
empagliflozin)

carbohydrate absorption
Inhibits breakdown of
incretins GCIH
Enhances insulin secretion;
suppresses appetite

Increases urinary glucose
excretion

Inconsistent evidence in

Potential benefit in
overweight patients

Investigational in GCIH

Weight neutral; low
hypoglycemia risk

Modest effect on glycemia  1I-1

Weight loss; reduced
appetite

May worsen cachexia; GI 11-2
side effects; costly

May reduce insulin needs  Risk of euglycemic DKA, 11
dehydration; avoid in acute

illness

Abbreviations: DKA = diabetic ketoacidosis; DPP4 = Dipeptidyl Peptidase-4; GCIH = glucocorticoid-induced hyperglycemia; GI = gastrointestinal; GIP = Glucose-
Dependent Insulinotropic Polypeptide; GLP-1 = Glucagon-Like Peptide-1; SGLT2 = Sodium—Glucose Cotransporter 2.

should be temporarily suspended to reduce the risk of hypogly-
cemia. In such scenarios, correctional insulin may be used alone
to treat significant hyperglycemia, with basal insulin maintained
or adjusted according to glucocorticoid exposure (Level of
Evidence III).

Basal Insulin Strategies
Basal insulin choice should be selected based on the pharma-
cokinetics of the glucocorticoid being used.!643>8

- NPH insulin is preferred for once-daily prednisone or prednis-
olone. It should be administered at the same time as the
glucocorticoid, usually in the morning, to best match the timing
of steroid-induced insulin resistance and the afternoon glyce-
mic peak'®!8°8-63 (Level of Evidence I). We recommend initi-
ating weight-based NPH insulin at a dose of 0.1 IU/kg for every
10 mg of prednisone (or equivalent), up to a maximum of 0.4 IU/
kg, as suggested by Clore and Thurby-Hay (2009)?53864 (Level
of Evidence III). For example, in a 70 kg patient receiving 40 mg
of prednisone daily, the initial NPH insulin dose would be
calculated as 0.1 IU/kg x 4 (4 x 10 mg increments), resulting in
0.4 1U/kg, or 28 units of NPH insulin administered at same time
as prednisone.

- Long-acting analogs (glargine, degludec) are better suited for
prolonged glucocorticoid exposure (eg, dexamethasone or
multiple daily doses) or when nocturnal control is
needed 20378 (Level of Evidence I).

- Combination strategies may be used in selected patients: for
example, adding morning NPH insulin to a long-acting analog
to provide postprandial coverage during intermediate-acting
glucocorticoid therapy'®'8276065 (Level of Evidence I). When
adding NPH to an existing basal regimen, a similar weight-

based approach may be used (0.1 IU/kg per 10 mg of prednisone
(or equivalent), up to 0.4 IU/kg.!®?%38 (Level of Evidence III). For
instance, in a 70 kg patient receiving 40 mg prednisone, the
initial NPH dose would be 28 units administered concurrently
with the glucocorticoid.

Basal-Bolus Regimen (BBI)

BBI regimen remains the most studied and recommended
insulin regimen for hospitalized patients with GCIH, particularly
those with poorly controlled diabetes or high-dose glucocorti-
coid therapy.*”*® A typical starting dose is 0.5 to 0.6 IU/kg/d,
divided equally between basal and bolus components.®®-%® This
strategy is supported by inpatient glycemic control trials and
expert consensus (Level of Evidence I). These insulin doses are
suggested starting points and should be titrated based on gly-
cemic response, prior insulin use, and the patient’s clinical
status.

In patients already on a BBI regimen who initiate glucocor-
ticoid therapy, adjustments may be required to address GCIH.
For patients already on BBI who start prednisone, consider
adding supplemental NPH timed with prednisone administra-
tion. In contrast, for individuals receiving dexamethasone, the
treatment strategy should be to increase the existing scheduled
basal dose (long-acting insulin analog such as glargine or
degludec) in a dose-dependent manner relative to the dexa-
methasone dose (Level of Evidence 1).° Notably, postprandial
hyperglycemia is often pronounced with glucocorticoid use, and
prandial insulin doses frequently require intensification (Level of
Evidence 11-2).5%7

Both NPH insulin and long-acting analogs are effective basal
options. Selection should consider glucocorticoid
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pharmacodynamics, cost, and individual risk of hypoglycemia
(Level of Evidence 1).156°

All individuals with type 1 diabetes and those with type 2
diabetes already on multiple daily insulin injections should be
managed with BBI regimen to maintain glycemic stability and
prevent metabolic decompensation (Level of Evidence I). Impor-
tantly, basal insulin should not be withheld in patients with
reduced oral intake. In such cases, prandial insulin can be
temporarily reduced or suspended, but basal insulin must be
maintained to prevent metabolic decompensation and ketogen-
esis?>%9 (Level of Evidence 1I-2).

Dose Adjustment and Monitoring

Insulin doses should be tapered proportionally as glucocorti-
coids are reduced. A 50% reduction in glucocorticoid dose typically
requires a ~20 to 25% reduction in insulin dose. Blood glucose
should be monitored before meals and at bedtime, with dose ad-
justments every 2-3 days as needed” (Level of Evidence III).

Evidence Summary for Insulin Therapies

Multiple randomized trials and systematic reviews support
insulin as the cornerstone of GCIH management (Level of Evidence
1).16:376870 Among hospitalized patients, BBI regimen has been
demonstrated superior glycemic control compared to sliding-scale
insulin or non-insulin therapies (Level of Evidence I).2%7%72

The addition of NPH insulin to basal-bolus regimens has been
shown to improve glycemic control when appropriately timed
with glucocorticoid administration'® (Level of Evidence I). NPH
insulin and long-acting insulin analogs demonstrate similar effi-
cacy; however, NPH insulin may be associated with a higher risk of
hypoglycemia when administered multiple times daily (Level of
Evidence 11-2).5>6773

Tailoring correctional insulin doses to the pharmacokinetics of
the specific glucocorticoid can further enhance glycemic out-
comes. Despite heterogeneity across studies, NPH insulin remains
a cost-effective and clinically valuable option when its adminis-
tration is aligned with steroid-induced glycemic peaks (Level of
Evidence 1).'°

Importantly, no randomized trials have yet defined the optimal
glucose threshold for initiating insulin in GCIH, and current prac-
tices are primarily based on extrapolated data from general inpa-
tient diabetes management (Level of Evidence III).

Table 3

Practical Insulin Therapy Approach for Glucocorticoid-Induced Hyperglycemia (GCIH)

Endocrine Practice xxx (XXXX) XXX

Table 3 provides a practical insulin therapy approach summary
according to glucocorticoid regimen.

Special Considerations in Patients with Cancer

Individuals with cancer are at increased risk for hyperglycemia
due to multiple factors, including systemic inflammation, catabolic
stress, altered nutritional intake, concurrent infections, and the
use of glucose-altering therapies. Among these, glucocorticoids
remain the most common cause, given their widespread use for
symptom control, chemotherapy regimens, and management of
immune-related adverse events.>'°

In addition to glucocorticoids, several oncologic agents can
independently induce hyperglycemia via distinct mechanisms. For
example, phosphoinositide 3-kinase (PI3K) inhibitors (eg, alpeli-
sib), protein kinase B (Akt) inhibitors (eg, capivasertib), and
mammalian target of rapamycin (mTOR) inhibitors (eg, ever-
olimus) promote insulin resistance by interfering with PI3K-AKT
signaling pathway, leading to transient hyperglycemia. Conversely,
immune checkpoint inhibitors (ICI), particularly anti-programmed
cell death-1 (anti-PD-1, such as pembrolizumab, nivolumab) and
anti-programmed death ligand-1 (anti-PDL1, such as atezolizu-
mab, durvalumab), have been associated with new-onset auto-
immune diabetes, although this complication is considerably less
common."??> A summary of these therapies and monitoring rec-
ommendations is provided in Table 4.

GCIH may be further exacerbated by chemotherapy-related
catabolism, appetite changes, total parenteral nutrition, infections,
and co-administration of other hyperglycemia-inducing agents
such as calcineurin inhibitors (eg, tacrolimus), or immunother-
apies (Level of Evidence 1I-2).%31:323574 In patients undergoing
chimeric antigen receptor T-cell (CART) therapy, hyperglycemia
may result from both high-dose glucocorticoids and cytokine
release syndrome, though data on glycemic outcomes in this
context remain limited (Level of Evidence I11).>%7>76

Recent data suggest that up to 70% of individuals receiving
chemotherapy experience hyperglycemia, especially when gluco-
corticoids are part of the regimen. Despite this high prevalence,
recognition and management remain suboptimal in clinical prac-
tice. A multicenter study involving oncology providers identified
barriers such as lack of standardized protocols, limited access to
endocrinology consultation or CGM, and uncertainty regarding
treatment thresholds in patients without preexisting diabetes.

Glucocorticoid regimen Preferred insulin strategy

Supplemental insulin dose for GCIH

Level of
Evidence'*

Comments

Prednisone (once daily, NPH insulin (intermediate-
morning) acting) should be
administered at the same
time as prednisone
Dexamethasone (long- Long-acting basal insulin
acting) or multiple analogs (eg, glargine,
daily doses degludec) or split NPH

0.4 units/kg NPH)

afternoon)

Basal-Bolus Insulin (BBI)
regimen (basal + rapid-

All regimens with
moderate to severe

Glargine: 0.2-0.4 units/kg once daily or
NPH: 0.1-0.2 units/kg/d split into 2 doses
(eg, 0.05 U/kg between breakfast and late

0.5-0.6 units/kg/d total insulin dose
Split: 50% basal, 50% prandial (divided

0.1 units/kg for every 10 mg of prednisone Aligns insulin peak with afternoon hyperglycemia; I
(eg, 40 mg/d — suggested maximum dose: taper NPH dose proportionally as prednisone is

reduced

Prefer long-acting insulin for prolonged effect; NPH [
may help mitigate afternoon glycemic peaks when
combined with basal analogs. Prolonged or higher
doses of dexamethasone may require intensification

of prandial insulin to manage sustained postprandial
hyperglycemia

Standard for hospitalized patients; adjust doses I
every 2-3 d based on glucose patterns

hyperglycemia acting prandial insulin) among meals)
Persistent postprandial Add or intensify rapid-acting Start prandial insulin at 0.1 units/kg/meal, May be used with correction insulin; basal 11-2
hyperglycemia insulin before meals adjust by 0.04-0.08 units/kg depending on component may be required if hyperglycemia

pre-meal glucose (200-300 or >300 mg/dL) persists in the afternoon

Glucocorticoid tapering Reduce insulin doses
phase proportionally

If glucocorticoid dose is reduced by ~50%,
reduce insulin by ~20-25%

Frequent monitoring essential to prevent 111
hypoglycemia during dose reductions
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Table 4
Antineoplastic Agents Associated with Hyperglycemia

Endocrine Practice xxx (XXXX) XXX

Drug class/agent Example agents Glycemic effect

Monitoring recommendation

PI3K inhibitors Alpelisib, Inavolisib

mTOR inhibitors Everolimus
onset (wk to y)
Akt inhibitors Capivasertib
hyperglycemia
Immune checkpoint
inhibitors, particularly
anti-PD-1 and anti-PD-L1

Nivolumab, Pembrolizumab,
Atezolizumab Durvalumab

High incidence of hyperglycemia,
especially during the first 2 wk.
Moderate hyperglycemia; variable

Can cause insulin resistance and

Autoimmune diabetes, often
presenting as diabetic ketoacidosis

Baseline fasting/random glucose; monitor weekly for 2 wk,
then monthly; consider HbA1lc every 3 mo

Fasting/random glucose before treatment and at each visit;
consider HbA1c every 3 mo

Baseline and periodic glucose monitoring

Baseline glucose and each visit; urgent referral if
symptomatic

Abbreviations: Akt = Protein kinase B; HbAlc = Glycated hemoglobin; mTOR = Mammalian target of rapamycin; PD-1 = Programmed cell death protein 1; PD-

L1 = Programmed death-ligand 1; PI3K = Phosphatidylinositol 3-kinase.

These factors contribute to delays in diagnosis and treatment of
GCIH, and reinforce the need for multidisciplinary collaboration
and education to improve outcomes.>?

GCIH is associated with increased infection risk, delays in
chemotherapy, longer hospital stays, and worsened prognosis
(Level of Evidence 1I-2)."*!1121868 Noreover, symptoms such as
fatigue, nausea, or polyuria may be misattributed to chemotherapy
side effects, delaying recognition and treatment of hyperglycemia
(Level of Evidence II1).>?

Insulin is the preferred treatment for moderate to severe GCIH
in hospitalized or acutely ill patients with cancer (Level of Evi-
dence 111).>°

In critically ill patients (eg, those requiring vasopressor sup-
port, mechanical ventilation, or experiencing hyperglycemic cri-
ses), intravenous insulin infusion protocols are preferred (Level of
Evidence I11).°

In non-critically ill inpatients, subcutaneous insulin therapy
remains the treatment of choice, preferably using basal-bolus
regimens tailored to the glucocorticoid type and schedule
(Level of Evidence II-1). For once-daily prednisone or methyl-
prednisolone, NPH insulin may be administered concomitantly,
typically in the morning, to match the afternoon glycemic peak.
For dexamethasone or multiple daily glucocorticoid doses,
long-acting basal analogs (eg, glargine, degludec) are more
appropriate (Level of Evidence 1I-1).>%° High-dose or pulse
glucocorticoid regimens, commonly used in brain metastases,
multiple myeloma, or aggressive lymphomas, can lead to pro-
found and sustained hyperglycemia and may require intensified
glucose monitoring and insulin titration strategies (Level of
Evidence III).

In patients with impaired oral intake, such as those experi-
encing mucositis, anorexia, or nausea during chemotherapy,
prandial insulin strategies should be re-evaluated to minimize the
risk of hypoglycemia. In such scenarios, a basal-plus approach may
be temporarily used in place of a full basal-bolus regimen,?%>>6377
adjusting basal insulin according to glucocorticoid regimen (e.g.,
NPH insulin with prednisone, long-acting analogs with dexa-
methasone), and reserving rapid-acting insulin only for the
correction of significant hyperglycemia (Level of Evidence III). This
approach may simplify management and reduce hypoglycemia
risk in patients unable to maintain regular oral intake.

In outpatient settings with mild hyperglycemia, selected non-
insulin agents (eg, metformin, DPP-4 inhibitors) may be cautiously
considered (Level of Evidence I11).°> GLP-1 receptor agonists and
dual GLP-1/GIP receptor agonist should be avoided in cachectic or
malnourished patients, as they may suppress appetite and worsen
weight loss (Level of Evidence I11).”8

Intensive glucose monitoring is essential, especially during
chemotherapy cycles (Level of Evidence II-2), as GCIH is

associated with increased risk of infection, poor wound healing,
and inferior oncologic outcomes. Given the dynamic nature of
cancer treatment, frequent insulin dose adjustments and flexible
monitoring strategies are recommended throughout the treat-
ment course.

In individuals with advanced cancer receiving palliative or
end-of-life care, glycemic management priorities shift from
preventing long-term complications to minimizing symptom
burden and improving quality of life. Intensive glycemic control
is generally not appropriate in this context. Instead, simplified
regimens and more relaxed glucose targets (eg, 100-200 mg/dL;
and in selected hospice settings, less stringent targets, eg,
<300 mg/dL) may be appropriate, depending on the patient’s
clinical condition, treatment goals, and preferences. HbAlc tar-
gets lose relevance in this setting, and glucose monitoring fre-
quency should be minimized or discontinued altogether when
consistent with comfort-focused care. Individualized plans
should balance the risks of symptomatic hyperglycemia (eg,
dehydration, polyuria, fatigue) and hypoglycemia against treat-
ment burden. Early integration of palliative care teams can help
establish appropriate goals and facilitate deprescription of un-
necessary antihyperglycemic agents (Level of Evidence III).!

Challenges and Unresolved Issues

Despite its clinical relevance, the management of GCIH remains
suboptimal in practice. Several barriers hinder effective screening,
diagnosis, and treatment, particularly in oncology settings. Table 5
summarizes the main challenges, clinical implications, and po-
tential strategies for improvement,>*611,16.18.26,34,36,38,40,44,55,79-81

Key Challenges Include

e Lack of standardized definitions for GCIH, particularly in in-
dividuals without preexisting diabetes;

e Inconsistent recommendations across guidelines, often
extrapolated from general diabetes or inpatient hyperglycemia
management;

e Scarce clinical trial data specific to GCIH treatment in oncology,
especially in individuals receiving chemotherapy, immuno-
therapy, or high-dose/pulse glucocorticoids;

e Uncertainty regarding glycemic targets, especially for short-
term or palliative use;

e Limited availability of practical algorithms tailored to gluco-
corticoid type, dose, and schedule.

Addressing these gaps will require prospective research,
including randomized trials comparing insulin strategies and
evaluating outcomes such as infection rates, cancer treatment
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Table 5

Endocrine Practice xxx (XXXX) XXX

Key Challenges in Glucocorticoid-Induced Hyperglycemia (GCIH) in Oncology: Clinical Implications and Potential Solutions

Challenge Clinical implication

Possible solutions

Lack of standardized definitions specific Difficulty diagnosing and
to GCIH®!1:13:15:29.38.74 comparing outcomes across
studies

Develop GCIH-specific diagnostic thresholds, considering postprandial and afternoon
glucose patterns. There is currently no consensus on the definition of glucocorticoid-
induced hyperglycemia or glucocorticoid-induced diabetes, including in oncology

settings. Harmonized criteria are needed to improve comparability across studies and
support timely diagnosis and intervention

Heterogeneity in guidelines and lack of Confusion among clinicians and
practical algorithms®!3:23:29:38:40:5276  yariability in care

Develop glucocorticoid-specific insulin adjustment algorithms (eg, for prednisone vs
dexamethasone), incorporating patterns seen in oncology (eg, intermittent vs continuous

glucocorticoid use across chemotherapy regimens). Tailored protocols may help
standardize care for patients receiving regimens such as R-CHOP, or dexamethasone
pulses for multiple myeloma or brain metastases

Under recognition of GCIH in patients
without diabetes®?3=3

Missed opportunities for early
intervention

Implement routine glucose monitoring protocols for all patients receiving
glucocorticoids, especially those at higher risk for GCIH (eg, older adults, prediabetes, or

high-dose steroid use)
Limited use of CGM and fructosamine in Inadequate detection of glycemic Increase access to CGM and use fructosamine in dynamic or short-term glucocorticoid

clinical settings®*2>>1.7>

Lack of RCTs in oncology-specific GCIH
settings'>1°:2

variability and acute excursions
Treatment decisions based on
low-certainty evidence

regimens
Conduct RCTs comparing insulin and non-insulin strategies in various clinical settings
(eg, oncology, palliative care)

Abbreviations: CGM = continuous glucose monitoring; GCIH = glucocorticoid-induced hyperglycemia; R-CHOP = rituximab, cyclophosphamide, doxorubicin, vincristine,

prednisone; RCT = randomized controlled trials.

delays, and cancer-related mortality. Emerging technologies such
as CGM and clinical decision support systems may help individu-
alize care and improve real-time management.

Future Directions and Perspectives

As understanding of GCIH continues to evolve, future strategies
aim to improve both detection and management by integrating
novel pharmacologic agents, advanced monitoring technologies,
and individualized treatment approaches.'®3?

Novel Pharmacological Strategies

Emerging pharmacologic interventions seek to mitigate the
glycemic side effects of glucocorticoids without compromising
their therapeutic efficacy.

e Selective glucocorticoid receptor modulators (SGRMs) have
been developed to retain anti-inflammatory effects while
minimizing peripheral insulin resistance and
gluconeogenesis.®

e 11B-hydroxysteroid dehydrogenase type 1 (11B-HSD1) in-
hibitors may reduce intracellular activation of glucocorticoids,
thereby lowering hepatic glucose production and systemic
glycemic burden.®*

e Liver X receptor (LXR) antagonists are another promising class
that modulate transcription of gluconeogenic genes, offering a
potential pathway to control glucocorticoid-induced hyper-
glycemia without altering systemic steroid dosing.®*

Advancements in Glucose Monitoring Technologies

Technological innovation plays a central role in improving the
management of GCIH.

e Continuous glucose monitoring (CGM) provides real-time
glycemic data and facilitates detection of circadian
fluctuations, particularly the characteristic afternoon and
evening peaks associated with morning glucocorticoid
administration.??>%48>

e Automated insulin delivery (AID) systems, also known as
closed-loop or *“artificial pancreas” technologies, integrate
CGM data with insulin pumps to dynamically adjust insulin

dosing. Though primarily studied in type 1 diabetes, pre-
liminary data suggest potential utility in managing GCIH,
particularly in hospitalized patients receiving high-dose
glucocorticoids®®348°

Personalized Treatment Approaches

Personalized strategies are essential due to wide variability in
glucocorticoid pharmacokinetics, patient characteristics, and gly-
cemic response.

e Individualized insulin regimens should consider the timing,
potency, and duration of the glucocorticoid, as well as baseline
glucose control and comorbidities. Tailoring basal and bolus
insulin doses to steroid pharmacodynamics may optimize
outcomes and minimize hypoglycemia risk.
Combination therapies, incorporating insulin with non-insulin
agents such as metformin, sulfonylureas, or DPP-4 inhibitors,
may be appropriate in select cases, particularly in outpatient or
oncology settings. However, further studies are warranted to
determine safety and efficacy across different cancer subtypes
and treatment regimens.

o Artificial intelligence (Al)-based algorithms may enable more
precise risk stratification and treatment selection by inte-
grating clinical, pharmacologic, and even genetic data. Such
decision-support systems have potential to improve real-time
glycemic management and reduce treatment delays.

Conclusion

GCIH is a common yet often underrecognized complication in
individuals with cancer. Its pathophysiology is multifactorial,
marked by increased insulin resistance, enhanced hepatic gluco-
neogenesis, and impaired B-cell function. When unrecognized or
inadequately managed, GCIH has been linked to worse clinical
outcomes, including higher infection rates, treatment delays, and
increased mortality.

Optimal management requires early identification, individual-
ized glucose monitoring, and treatment strategies tailored to
glucocorticoid type, dose, and patient-specific glycemic status.
While insulin, particularly basal-bolus regimens, remains the
cornerstone of therapy for moderate to severe hyperglycemia,
non-insulin agents may be appropriate for selected patients with
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mild GCIH. The strategic use of NPH insulin aligned with gluco-
corticoid pharmacokinetics is especially relevant in oncology.

Persistent gaps remain, including the lack of standardized

diagnostic thresholds, inconsistent use of CGM, and limited high-
quality evidence from randomized trials. Future research should
prioritize refining GCIH definitions, validating insulin protocols,
and exploring innovative therapies, such as automated insulin
delivery systems and selective glucocorticoid receptor modulators.
A personalized, evidence-based approach integrating pharmaco-
logic, technological, and clinical variables will be critical to
improving outcomes in this high-risk population.
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