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Abstract: Sodium-glucose cotransporter 2 inhibitors (SGLT-2i) are increasingly utilized in the treatment of type 2 diabetes,
especially for their efficacy in weight reduction and improvement of cardiovascular and renal outcomes, and are progressively
gaining widespread utilization in primary medical and healthcare institutions. During their administration, it is imperative to
remain vigilant regarding the potential risks of genitourinary infections, SGLT-2i-related ketoacidosis, hypotension, and acute
kidney injury in certain patients. This recommendation systematically and popularly introduces the SGLT-2i concept,
classification, hypoglycemic mechanism, indications, contraindications, methods of use, super-label scheme, precautions for
combined use of SGLT-2i, adverse reactions and their management, as well as the use of SGLT-2i in special patients, in order to
help the doctors in primary medical and healthcare institutions to standardize, reasonably and safely use SGLT-2i and correctly
grasp the relevant precautions.
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In recent years, a series of large clinical trials have
confirmed that sodium-glucose transporter-2 inhibitors
(SGLT-2i) have heart and kidney protective effects in
diabetic patients [1-5]. Both domestic and international
guidelines advocate utilizing SGLT-2i in diabetic patients
with chronic kidney disease (CKD), heart failure (HF),
atherosclerotic cardiovascular disease (ASCVD), as well
as high-risk populations. Presently, the therapeutic
advantages of SGLT-2i have been expanded to
non-diabetic individuals as an innovative approach for
CKD and HF. Nevertheless, numerous issues warrant
attention regarding their utilization within primary
healthcare settings; lack of familiarity with drug
indications, apprehensions about adverse reactions, and
clinical inertia pose potential barriers. This expert
recommendation aims to furnish primary care physicians
with clinical guidance on appropriate SGLT-2i usage for
optimizing patient outcomes.

1. What is the SGLT and SGLT-2i?

The kidneys play a crucial role in glucose
metabolism, as filtering glucose through the glomeruli

and reabsorbing it in the proximal convoluted tubules.
Over a century ago, it was observed that urine glucose
concentration correlates positively with blood glucose,
leading to the concept of "kidney glucose threshold",
which is influenced by genetic mutations or drugs.
Research has revealed that renal glucose reabsorption is
primarily mediated by sodium-glucose cotransporters
(SGLTs), with SGLT-1 and SGLT-2 playing key roles in
regulating sodium and glucose reabsorption. SGLT-2,
located at the beginning of the proximal curved tubule of
the kidney (segment S1), is responsible for reabsorbing
approximately 97% of urinary glucose in healthy
individuals. The natural product phlorizin was among the
earliest SGLT inhibitors, while newer hypoglycemic
agents such as SGLT-2i are now commonly used for type
2 diabetes mellitus (T2DM). In recent years, dual
inhibitors targeting both SGLT-1 and SGLT-2 have been
developed to enhance hypoglycemic efficacy. It's worth
noting that all SGLT-2i can also inhibit SGLT-1; however,
their selective inhibition ratio varies——for example,
canagliflozin is -250:1 and empagliflozin is -2,500:1.
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2. What are the varieties and categories of

SGLT-2i?

SGLT-2i is listed in five types, including up to

Glenn net, net, Craig, Glenn net, net atto Glenn, and
constant Glenn net [Table 1]. In addition, it has a good
Glenn net, net of lattice column, and constant Glenn net
with metformin in different dosage proportions of
compound preparations [Table 2].

Tab. 1 Varieties, specifications and usage of SGLT-2i
Representative drugs Selectivity of SGLT-2 / SGLT-1 Dose per tablet (mg) Usage and dosage

Empagliflozin 2,700 10/25
Once daily, in the morning

Control blood sugar: 10mg to 25 mg
CKD and HF: 10mg

Dapagliflozin 1,200 5/10
Once daily, in the morning

Control blood sugar: 5mg-10 mg
CKD and HF: 10mg

Canagliflozin 160-410 100
Once daily, before the first meal

100mg-300mg

Ertugliflozin 2,200 5
Once daily, in the morning

5mg

Henagliflozin 1824 5/10 Once daily, in the morning
5mg-10mg

Tab. 2 Compound preparations containing SGLT-2i and their usage and dosage

Representative drugs Dose per tablet (mg) Usage and Dosage

Metformin empagliflozin tablets (Ⅰ) Metformin 500 mg and empagliflozin 5mg

Twice daily, with food and gradually increase the
dose, but do not exceed the maximum recommended
daily dose (metformin 2,000 mg and empagliflozin
25 mg)

Metformin empagliflozin tablets (Ⅲ) Metformin 850 mg and empagliflozin 5mg

Metformin empagliflozin tablets (Ⅳ) Metformin 850 mg and empagliflozin 12.5 mg

Metformin empagliflozin tablets (Ⅴ) Metformin 1,000 mg and empagliflozin 5 mg

Metformin empagliflozin tablets (Ⅵ) Metformin 1,000mg and empagliflozin 12.5 mg

Dapagliflozin 2.5 mg and metformin 1,000 m
 

 

 

Dapagliflozin 5 mg and metformin 500 mg
Dapagliflozin 10 mg and metformin 1,000 mg

With a meal in the morning or evening, once daily.
According to the efficacy and tolerability dose 

adjustment, but should not be more than the daily 

maximum recommended dose (Dapagliflozin 10 

mg and metformin hydrochloride 2,000 mg )

g

Dapagliflozin 5 mg and metformin 1,000 mg

Dapagliflozin 10 mg and metformin 500 m

Dapagliflozin metformin sustained-release 

tablets (Ⅰ)

Dapagliflozin metformin sustained-release 

tablets (Ⅱ)
Dapagliflozin metformin sustained-release 

tablets (Ⅲ)
Dapagliflozin metformin sustained-release 

tablets (Ⅳ)
g

Henagliflozin metformin sustained-release 

tablets (Ⅰ)
Henagliflozin 5 mg and metformin 500 mg

Usually with a meal in the morning and once daily.
According to patients now use treatment, individual
decision starting dose, but should not exceed the
maximum recommended dose constant
(henagliflozin 10 mg and 2,000 mg metformin
hydrochloride)

Henagliflozin metformin sustained-release 

tablets (Ⅱ)
Henagliflozin 5 mg and metformin 1,000 mg

3. What is the mechanism of decreasing blood
glucose by SGLT-2i?

The glycoside ligand of SGLT-2i competes with
glucose for binding to the kidney SGLT-2 receptor,
thereby inhibiting its activity. This leads to a reduction in
glucose reabsorption by proximal renal tubule epithelial
cells, lowering of the renal glucose threshold, an increase
in urinary glucose excretion, and consequently a decrease
in blood glucose levels. Therefore, the hypoglycemic
effect of SGLT-2i is not dependent on improvements in
islet β cell function or insulin sensitivity.

4. What are the indications for SGLT-2i?

Domestic indications for SGLT-2i: Used to improve
blood glucose control in T2DM patients based on diet
control and exercise and used in combination with
metformin, while empagliflozin, dapagliflozin, and
canagliflozin can be prescribed as monotherapy.
Canagliflozin and empagliflozin may be used with
sulfonylureas, whereas henagliflozin can be used in triple
combination with metformin and retagliptin.
Dapagliflozin and empagliflozin are suitable for use with
insulin. Additionally, dapagliflozin and empagliflozin
have been approved for treating CKD and HF [Table 3].
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Tab.3 Indications of SGLT-2i

Indications Dapagliflozin Canagliflozin Empagliflozin Ertugliflozin Henagliflozin

Indications for decreasing
blood glucose

Single agent √ － √ － √

Combined with metformin √ √ √ √ √
Combined with metformin and
sulfonylurea

－ √ √ － －

Combined with insulin √ － √ － －

Indications for disease
treatment

T2DM √ √ √ √ √

HF √ － √ － －

CKDa √ － √ － －

Note：a: DKA, diabetic ketoacidosis.

5. What are the contraindications for SGLT-2i?

According to the instructions for SGLT-2i,
contraindications include: (1) Individuals with a history
of severe hypersensitivity to the active ingredient or any
excipient of the drug, such as allergic reactions or
angioedema; (2) Patients with type 1 diabetes mellitus
(T1DM); (3) Patients with DKA; (4) Due to insufficient
safety and efficacy data, individuals under 18 years of age
are prohibited from using it; (5) Lactating patients who
are breastfeeding; (6) Pregnancy: henagliflozin and
ertugliflozin are contraindicated in pregnant patients.
Dapagliflozin, empagliflozin, and canagliflozin are not
recommended in the second and third trimesters of
pregnancy; (7) Patients with renal insufficiency:
canagliflozin, henagliflozin, and ertugliflozin are
contraindicated in those with severe renal impairment
[estimated glomerular filtration rate (eGFR) below 30
mL/(min • 1.73m2)] and patients on dialysis receiving
empagliflozin and dapagliflozin; (8) Hepatic insufficiency:
dapagliflozin, canagliflozin, ertugliflozin, and
empagliflozin are not recommended for patients with
severe hepatic insufficiency. Henagliflozin is
recommended to be reduced to 5 mg daily in patients with
moderate to severe hepatic insufficiency.

6. Is SGLT-2i taken before or after a meal?

High-fat diet has a specific impact on the
pharmacokinetics of SGLT-2i, leading to decreased
plasma peak drug concentration (Cmax) and area under
the curve (AUC). However, this effect is not clinically
significant, allowing for administration on fasting or
postprandial status. SGLT-2i reduce glucose reabsorption
by inhibiting the action of SGLT-2 and/or SGLT-1,
thereby decreasing the renal glucose threshold and
promoting urinary glucose excretion to reduce blood
glucose level. Canagliflozin inhibits both SGLT-2 and
SGLT-1. Given its potential to reduce postprandial blood
glucose fluctuations through delayed intestinal glucose
absorption, it can be taken before the first meal of the day.

7. What precautions should take when
engaging in physical activity while using

SGLT-2i?

When using SGLT-2i, especially in combination with
insulin and oral insulin secretagogues, the exercise plan
should be tailored to the patient's age and condition to
minimize the risk of inadvertent injuries such as
hypoglycemia, hypotension, and falls. In case of
hypoglycemia during exercise, cease exercising
immediately and consume carbohydrate-containing foods.
If experiencing fatigue, weakness, dizziness, angina
pectoris-like pain or discomfort, discontinue exercise
promptly to prevent falls and seek medical attention if
necessary.

8. What is the effect of decreasing blood
glucose of SGLT-2i?

According to different baseline HbA1c levels,
SGLT-2i monotherapy can effectively reduce HbA1c by
0.5% to 1.2%[6], and the extent of reduction is associated
with both the baseline value and the dosage of SGLT-2i. A
meta-analysis revealed that in adult patients with T2DM
treated with Dapagliflozin at doses of 5 mg and 10 mg,
HbA1c decreased by 0.6% and 0.7%, respectively, while
fasting blood glucose (FBG) decreased by 1.1 mmol/L
and 1.4 mmol/L. HbA1c decreased by 0.8% and 0.9%
with the administration of canagliflozin at doses of 100
mg and 300 mg, respectively. Treatment with
empagliflozin at doses of 10 mg and 25 mg decreased
HbA1c by 0.6% and 0.7%, respectively[7]. ertugliflozin
at a dose of 5 mg reduced HbA1c by 0.7%, while patients
with high baseline HbA1c ( ≥ 9%) experienced a
reduction of 1.6%[8]. The use of henagliflozin at doses of
5 mg and 10 mg led to reductions in HbA1c levels by
approximately 0.91% and 0.94%, respectively, with more
significant decreases observed in patients with high
baseline HbA1c (≥8.5%)[9].

9. What is the role of SGLT-2i for
cardiovascular benefits?

In patients with T2DM and ASCVD, the use of
SGLT-2i supported by evidence-based data can
significantly reduce the risk of 3-point major adverse
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cardiac events (3P-MACE) including cardiovascular
death, myocardial infarction, and stroke. EMPA-REG
Outcomes [5] demonstrated that Empagliflozin led to a
significant reduction in 3P-MACE risk (-14%) and
cardiovascular mortality risk (-38%). CANVAS study
indicated that canagliflozin reduced the risk of 3P-MACE
(-14%) and cardiovascular death (-13%) [10]. In
CREDENCE study, Canagliflozin was associated with a
significant decrease in 3P-MACE risk (-20%) and
cardiovascular mortality risk (-22%) [11]. Studies of
DECLARE-TIMI 58 showed an overall reduction in
3P-MACE risk (-7%) as well as a decrease in mortality
from cardiovascular causes (-2%). Additionally, the
DAPA-HF study confirmed that Dapagliflozin
significantly lowered the risk of mortality from
cardiovascular causes by -18% [12].

10. What is the impact of SGLT-2i on improving
cardiac function?

SGLT-2i can reduce cardiovascular events related to
HF in both diabetic and non-diabetic patients. The
improvement in cardiac function is typically observed 2-4
weeks after treatment initiation and continues to increase
over time [13-15]. SGLT-2i demonstrates efficacy across
all stages of HF (acute, recently worsening, and chronic).
It is consistently beneficial for HF with reduced ejection
fraction (HFrEF) and HF with preserved ejection fraction
(HFpEF). Currently, dapagliflozin and empagliflozin have
received independent indications for the treatment of HF.
For T2DM patients with cardiovascular disease or high
cardiovascular risk, SGLT-2 is recommended to reduce
the risk of hospitalization due to HF if there are no
contraindications; they should be initiated after
hemodynamic stabilization in patients with acute HF or
exacerbation. When used for treating HF, patients should
be treated with the target dose of SGLT-2i[16], and it is
not recommended to exceed this target dose [Table 1]

.
11. What is the impact of SGLT-2i on renal

preservation?

SGLT-2i can enhance renal composite endpoint,
delay eGFR decline, and reduce urinary albumin,
independent of lowing glucose effect. CREDENCE study
demonstrated that Canagliflozin significantly decreased
the risk of hard renal endpoints (end-stage renal disease,
doubling of serum creatinine, renal or cardiovascular
death) by 30% and albuminuria by 32% [11].
DAPA-CKD study indicated that Dapagliflozin reduced
albuminuria by 29% and lowered the risk of the primary
endpoint (eGFR decline≥50%, progression to end-stage
renal disease, cardio-renal death) by 39%[17], as well as
the nephron-specific composite endpoint (eGFR decline
≥ 50%, progression to end-stage renal disease, renal
death) by 44%. EMPA-KIDNEY study revealed that
empagliflozin significantly decreased the risk of renal
endpoint events (end-stage renal disease, persistent eGFR
decline to <10 mL/(min • 1.73m2), renal death, or

persistent eGFR decline of ≥40% after randomization)
by 29% [18].

12. What are the off-label combination
glucose-lowering regimens involving
SGLT-2?

Off-label combined hypoglycemic regimens include:
(1) metformin combined with dipeptidyl peptidase four
inhibitors (DPP-4i) and SGLT-2i as a triple
regimen (dapagliflozin-approved indication) [19]. (2) For
T2DM patients with ASCVD or high ASVCD risk, HF, or
CKD, SGLT-2i and GLP-1RA can be combined [20].
Additionally, clinical studies are exploring the
combination of SGLT-2i with thiazolidinediones and
α-glucosidase inhibitors

.
13. What precautions should be taken when

combining SGLT-2i?

(1) Pharmacokinetic interactions: SGLT-2i is mainly
metabolised by uridine diphosphate
glucuronosyltransferase (UGT), and dapagliflozin,
canagliflozin, ertugliflozin, and henagliflozin are rarely
metabolised by the cytochrome P450 (CYP450) enzyme,
and are at a low risk of pharmacokinetic interactions with
other drugs. 300 mg of canagliflozin increases the Cmax
of digoxin by up to 36%, and digoxin blood levels should
be closely monitored when used in combination. When
used in combination with rifampicin, the AUC of
carglitazone and hengrezin decreased, with the effect of
reduced glucose-lowering efficacy. (2) Pharmacodynamic
interactions: the risk of hypoglycaemia is higher with the
combination of canagliflozin (100 mg and 300 mg) with
insulin and sulphonylureas, and careful monitoring of
blood glucose levels is required [21]. Diabetic states can
lead to renal cortical hypoxia as well as hypoxic kidney
injury, and SGLT-2i may exacerbate cortical-medullary
junction ischaemia and hypoxia, further increasing the
risk of ischaemic injury to the renal medulla when
combined with NSAIDs or contrast agents. To reduce the
risk of contrast nephropathy, the use of SGLT-2i should
be delayed until 2 weeks after the completion of
iodine-containing contrast examinations [22]. The
combination of SGLT-2i with diuretics,
angiotensin-converting enzyme inhibitors (ACEIs), and
angiotensin Ⅰ receptor blockers (ARBs) warrants caution
against the possibility of acute renal damage.

14. What are the common adverse effects of
SGLT-2i?

(1) Reproductive and urinary system infections:
including female vulvar and vaginal fungal infections, as
well as male balanitis. Urinary system infection is
characterized by frequent urination, nocturnal urination,
polyuria, urination discomfort, pyelonephritis, and even
sepsis.

Severely infected individuals may develop perineal
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necrotizing fasciitis (Fournier's gangrene), a rare but
life-threatening condition.

(2) Diabetic ketosis and ketoacidosis: The risk of
developing ketosis and ketoacidosis is higher after
surgery, infection, excessive weight loss,
low-carbohydrate diet or low total calorie intake,
impaired islet β cell function, reduction or withdrawal of
exogenous insulin, and alcohol abuse.

(3) Reduced blood volume: manifested by thirst,
dehydration, postural or symptomatic hypotension; acute
transient serum creatinine increase, and eGFR decrease.

(4) Hypoglycemia: When used in combination with
insulin, insulin analogues, or secretagogues
(sulfonylureas and glinides), it may lead to hypoglycemia.

(5) Risk of lower limb amputation: The effect of
SGLT-2i on the risk of lower limb amputation remains
unclear. The CANVAS study observed an increased risk
of toe and mid-foot amputation; however, no statistical
difference was found in other studies.

(6) Osteoporosis and fracture risk: In the CANVAS
study, bone mineral density decreased, and fracture risk
increased in the canagliflozin group.

(7) Risk of sarcopenia: Studies have indicated that
SGLT-2i can result in weight loss and muscle mass
reduction[23], but the results from EMPA-ELDERLY
study suggest that englaglizin does not affect muscle
mass or strength in patients[24].

(8) Other adverse reactions: Rare hypersensitivity
phenomena such as rash, angioedema, urticaria, etc.

15. How to manage reproductive and urinary
tract infections?

Considering the benefits of SGLT-2i, it is generally
unnecessary to discontinue the medication in cases of
mild urinary tract infection. Close monitoring can be
implemented alongside anti-infective treatment[10].
However, suspension of SGLT-2i is recommended for
moderate to severe genitourinary infections. Management
of urinary tract infections should emphasize increased
fluid intake, promotion of urination, and completion of a
full course of appropriate anti-infective therapy.
Bacteriuria should be reassessed 2 to 6 weeks after
completion of antimicrobial treatment. Selection of
antibiotics for diabetic patients with urinary tract
infections should take into account renal function and
other relevant factors based on urine culture and drug
susceptibility. Fungal infection should be treated with
antifungal treatment, washing the genitals with soda water,
as well as local application of Miconazole cream and
clotrimazole ointment locally. Female genital fungal
infections may necessitate Miconazole suppository use
and a consultant gynecologist if necessary[25]. In
suspected cases of Fournier's gangrene, immediate
administration of broad-spectrum antibiotics and surgical
debridement is essential. Discontinuation of SGLT-2i is
recommended while promptly referring the patient to a

superior hospital[26].

16. What are etiology and management
principles of diabetic ketoacidosis induced
by SGLT-2i?

The DKA induced by SGLT-2i is categorized into
hyperglycemic DKA (blood glucose≥13.9 mmol/L) and
non-hyperglycemic ketoacidosis (euDKA, blood
glucose<13.9 mmol/L), about 70% of which was euDKA.
Common triggers for DKA during SGLT-2 inhibitor use
include stress, infection, inadequate carbohydrate intake,
substantial (>20%) reducing insulin dose in a short period
of time, heavy alcohol consumption, and perioperative
states [26-27]. The management principles for euDKA
encompass appropriate fluid replacement, insulin
supplementation, correction of acidosis (bicarbonate
administration when arterial blood pH<6.9), maintenance
of electrolyte balance, removal of precipitating factors
and prevention of complications, timely discontinuation
of SGLT-2i and initiation of alternative glucose-lowering
regimens.

17. How to adjust the treatment plan in patients
with renal insufficiency?

From a clinical perspective, the selection of
appropriate SGLT-2i treatment should be based on the
cardiac and renal status of patients (Table 4). To achieve
cardio-renal protection, some experts recommend that
T2DM patients with eGFR≥20 mL/ (min•1.73m2) should
give preference to Dapagliflozin and Empagliflozin [28].
According to the guidelines, treatment with
Empagliflozin can be initiated when eGFR is ≥20
mL/(min•1.73m2); Dapagliflozin may initiated at eGFR
≥25 mL/(min•1.73m2); and Henagliflozin may be
considered at eGFR ≥30 mL/(min•1.73m2). During the
course of treatment, patients experiencing persistent
decline in eGFR should undergo more frequent renal
function assessments and timely adjustments to the dose
and type of SGLT-2i.

It is important to recognize that SGLT-2i are linked
to an elevated risk of acute kidney injury (AKI) in
patients with hypovolemia. AKI should be suspected
when individuals with T2DM exhibit a sustained increase
in serum creatinine (50% or more), a rapid reduction in
urine volume [< 0.5 mL/(kg•h)], or over 25% decrease in
eGFR in the short term. In such cases, it is recommended
not to initiate SGLT-2i. If a patient is already taking
SGLT-2i, they should generally discontinue immediately
and be referred to a superior hospital for further
management and assessment. When patients are in the
recovery stage of renal function (with urea nitrogen and
serum creatinine levels tending to normalize and
eGFR≥45 mL/ (min•1.73m2), re-administration of
SGLT-2i at the initial dosage may be considered, while
closely monitoring changes in renal function.
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Tab. 4 Summary of application of SGLT-2i in patients with different eGFR
Representative

drugs Initial dose
Recommended

dose Maximum dose Appropriate patients
eGFR [ml/(min•

1.73m2)] Dose adjustment

Canagliflozin 100 mg, once daily
100 mg-300 mg,

once daily
300 mg, once

daily
Glycemic control in

T2DM

≥ 60 No dose adjustment
45-59 ≤100 mg
< 45 Not recommended
< 30 Prohibition

Dapagliflozin

5 mg, once daily
5 mg to 10 mg,
once daily

10 mg, once
daily

Glycemic control in
T2DM

≥ 45 No dose adjustment
< 45 Not recommended

10 mg once daily 10 mg, once daily 10 mg, once
daily

HF or CKD

≥ 25 No dose adjustment

< 30
non-Dialysis

Not recommended to
start treatment, no dose
adjustment if it has been

taken
Dialysis Prohibition

Empagliflozin

10 mgmg, once
daily

10-25 mg, once
daily

25 mg, once
daily

Glycemic control in
T2DM

≥ 30 No dose adjustment
< 30 Not recommended

10 mg, once daily 10 mg, once daily 10 mg, once
daily

HF or CKD

≥ 20 No dose adjustment

< 20 Not recommended to
start

Dialysis Prohibition

Ertugliflozin 5 mg, once daily 5 mg, once daily 5 mg, once daily Glycemic control in
T2DM

≥ 45 No dose adjustment
< 45 Not recommended
< 30 disable

Henagliflozin 5 mgmg, once daily 5 mg-10 mg, once
daily

10 mg, once
daily

Glycemic control in
T2DM

≥ 30 No dose adjustment
< 30 Prohibition

18. How to use SGLT-2i in patients with hepatic
insufficiency?

Several clinical trials have examined the use of
SGLT-2i in individuals with varying degrees of liver
impairment as per Child-Pugh classification. These
findings suggest that liver function should be assessed
before and during treatment in T2DM patients, and
SGLT-2i may be suitable for those with mild-to-moderate
liver dysfunction. Henagliflozin is not recommended for
patients with severe hepatic insufficiency, except that its
use may be reduced to 5 mg/day[30-31]. Evidence
indicates that SGLT-2i can also ameliorate liver enzymes
in T2DM patients with non-alcoholic fatty liver disease
(NAFLD), leading to reductions in liver inflammation,
steatosis, and fibrosis[32].

19. Is hypoglycemia a common occurrence with
SGLT-2i?

The use of SGLT-2i alone is not associated with an
increased risk of hypoglycemia[33]. However, when
combined with insulin, the risk of hypoglycemia is
heightened, particularly in elderly and non-obese
patients[34]. Additionally, combining SGLT-2i with
sulfonylureas raises the risk of hypoglycemia, and the
severity of hypoglycemia is closely linked to the dosage
of sulfonylureas[35]. It is recommended to discontinue or
reduce the dosage of insulin and sulfonylureas when
adding SGLT-2i. Limited data are available on the risk of
hypoglycemia associated with combining SGLT-2i and
glinides. On the other hand, combining SGLT-2i with

metformin, DPP-4i, thiazolidinediones, and GLP-1RA
has a favorable effect on decreasing blood sugar levels
without increasing the risk of hypoglycemia.

20. Can patients with hypotension safely use
SGLT-2i?

SGLT-2i have a certain antihypertensive effect, and
the standard dosage can reduce systolic blood pressure by
3.6 mmHg -6.3 mmHg and diastolic blood pressure by
2.6 mmHg-3.9 mmHg. However, due to their osmotic
diuretic effects, SGLT-2i may exacerbate existing
hypovolemia. Therefore, SGLT-2i are contraindicated for
T2DM patients with symptomatic hypotension or systolic
blood pressure<95 mmHg. Additionally, in T2DM
patients with a longer duration, SGLT-2i may increase the
risk of postural hypotension in diabetic autonomic
neuropathy [36].

21. Can SGLT-2i be used in patients with low
body weight?

The use of SGLT-2i can lead to weight reduction in
patients, primarily through the promotion of urinary
glucose excretion and osmotic diuretic effects. Regardless
of normal body mas index (BMI), overweight, or obese
T2DM patients, using SGLT-2i may experience
dose-dependent weight loss of 1.3kg-1.9kg[37-38]. It is
important to carefully assess the nutritional status of
patients when considering the use of SGLT-2i in those
with low body weight.
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22. Is SGLT-2i appropriate for patients with

sarcopenia and concomitant excessive
abdominal circumference?

SGLT-2i may induce changes in body composition,
primarily reducing fat content. The impact on sarcopenia
in diabetic patients has yielded conflicting findings.
While several studies have indicated a higher risk of
developing sarcopenia with long-term use of SGLT-2i,
others have suggested that Dapagliflozin and
Canagliflozin treatments do not affect muscle
mass[39-40]. Patients with sarcopenia using SGLT-2i
should engage in appropriate exercise and maintain a
balanced diet, and monitor muscle mass.

23. Is it appropriate for individuals who have
experienced a stroke to use SGLT-2i?

The use of SGLT-2i in stroke patients remains
inconclusive. A meta-analysis indicated that while
SGLT-2i did not have a significant effect on overall stroke
risk, there was a variation in stroke risk across different
baseline GFR subgroups. Specifically, the subgroup with
the lowest GFR [< 45 mL/(min•1.73m2)] experienced a
50% reduction in stroke risk. Other studies have
suggested that SGLT-2i may reduce the risk of
hemorrhagic stroke by 50%, but do not significantly
affect ischemic stroke[41]. In addition, the use of
SGLT-2i reduced the risk of ischemic stroke in diabetic
patients with atrial fibrillation by 20%. However, reports
of adverse drug events indicated a significantly higher
incidence of adverse events associated with SGLT-2i in
ischemic stroke and lacunar infarction, but not in
hemorrhagic stroke[42].

24. Can SGLT-2i be used in patients with lower
extremity ischemic disease?

In patients with atherosclerotic diseases of the lower
extremities, acute arterial embolism, peripheral arterial
spasm, deep venous thrombosis of the lower extremities,
and varicose veins of the lower extremities, cautious use
of SGLT-2i is advised after assessing the risks and
benefits. SGLT-2i is not recommended in patients with
severe lower limb ischemia, such as resting
ankle-brachial index (ABI)<0.40 or ankle arterial
pressure (AP)<50 mmHg or toe artery pressure (TP)<30
mmHg, or in patients with ischemic ulcer or gangrene and
ischemic resting pain due to the risk of amputation.

25. Can patients with diabetic foot use SGLT-2i?

Caution is necessary when considering the use of
SGLT-2i in individuals with chronic refractory foot ulcers,
a history of amputation, and a high risk of amputation.
The CANVAS study has shown an increased risk of lower
limb amputation with Canagliflozin use. Toe and midfoot
amputations are most commonly reported, with some
patients undergoing multiple major amputations involving

both lower limbs[43-44]. Other studies have not
definitively established an association between SGLT-2i
treatment and lower limb amputation in diabetic patients.
Close monitoring and informed awareness of associated
risks are essential for individuals with diabetic foot ulcers
receiving SGLT-2i.

26 Can SGLT-2i be used in patients with
osteoporosis?

The impact of SGLT-2i on fracture risk and bone
mineral metabolism is still controversial. While some
studies have linked Canagliflozin to an elevated fracture
risk. Kohan reported a higher incidence of fracture in
patients using Dapagliflozin[45], Whereas Mcmurray
found no significant change in fracture risk among
patients using Dapagliflozin[12]. The Empagliflozin
study did not show a significant association with fracture
risk[46]. When considering the use of SGLT-2i, it is
important to comprehensively assess the potential for
fractures and take patients' bone mineral density and
specific SGLT-2i drugs into account. It is recommended
to consider the patient's bone mineral density and
selecting the specific SGLT-2i medication. It should be
employed cautiously in individuals with a high
susceptibility to fractures.

27. Can patients with prostate hyperplasia use
SGLT-2i?

The expression of SGLT-2 is upregulated in prostate
cancer tissues and facilitates glucose transport in vitro.
Canagliflozin can partially inhibit SGLT-1, delaying the
progression of prostate hyperplasia, inhibiting the
proliferation and survival of human prostate cancer cells
and tumors, and rendering them more sensitive to
radiation therapy[47]. Men with diabetes who initially
used SGLT-2i experienced a higher incidence of polyuria
and nocturia. Patients with prostatic hyperplasia,
particularly those with chronic urinary retention, are at
significantly increased risk for urinary tract infections.
Male patients with chronic urinary retention are prone to
develop overflow incontinence, renal function
impairment, bladder distension, hydronephrosis, etc.
Therefore, the use of SGLT-2i is not recommended for
diabetic patients with urinary retention.

28 Can SGLT-2i be utilized in patients with
T1DM?

SGLT-2i is not approved for the treatment of T1DM
in China, and is also not recommended. Studies
conducted abroad have indicated that combining SGLT-2i
with insulin can lead to improvements in HbA1c,
reduction in postprandial glucose variability, increased
time spent within the target glucose range[48], decreased
insulin dosage, and weight reduction in T1DM patients
without an elevated risk of hypoglycemia [49]. However,
there is an increased risk of developing DKA.
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29. Is it necessary to discontinue SGLT-2i
during the perioperative period?

The potential for an increased incidence of
perioperative AKI associated with their use is a
controversy. Perioperative patients should refrain from
using SGLT-2i in cases of hypovolemia or shock.
Gilbert[50] suggested that perioperative patients who
continued SGLT-2i treatment were less likely to develop
AKI. The half-life of SGLT-2i is prolonged in the
presence of kidney damage, potentially leading to acute,
chronic kidney failure[51]. To minimize the risk of
euDKA, it is recommended to discontinue the medication
3-4 days before surgery[52]. Immediate discontinuation
of SGLT-2i is advised for patients undergoing emergency
surgery, and resumption post-surgery depends on
individual circumstances. SGLT-2i is typically
administered to patients undergoing local anesthesia and
body surface surgery. Patients undergoing epidural
anesthesia, without involvement of digestive tract
reconstruction, may continue using SGLT-2i after
resuming normal bowel function and diet. SGLT-2i
should be resumed after returning to a regular diet for
patients undergoing general anesthesia. It should be used
after the patient has resumed a regular diet after
gastrointestinal surgery. It should be used after full
recovery for those undergoing genitourinary system
surgery. SGLT-2i should be reinitiated in patients
undergoing catheterization following catheter removal
and upon exclusion of infection, bleeding, and other
related conditions.

30. Can pregnant and lactating diabetic patients
safely use SGLT-2i?

SGLT-2i are classified as category C drugs during
pregnancy. Limited data from current studies on the use
of SGLT-2i in pregnant women do not allow for a
determination of the risk of major birth defects and
miscarriage associated with these medications. Therefore,
it is not recommended to use SGLT-2i in pregnant women
with hyperglycemia. The secretion of SGLT-2i in human
milk has unknown impact on breastfed infants and milk
production. Therefore, the use of SGLT-2i during
lactation is not recommended.

31. Can children with diabetes use SGLT-2i?

The safety and efficacy of all marketed SGLT-2i in
children under 18 years of age have not been established,
so the use of SGLT-2i in children with diabetes is not
recommended.

32. Can SGLT-2i be used in patients with severe
infectious stage diabetes?

Currently, there is a lack of clinical data supporting
the use of SGLT-2i in individuals with severe infections.
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