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The epidemiology of diabetes
• The IDF Diabetes Atlas 10th edition

• In 2021, it is estimated that 537 million people have diabetes, and this number is projected 
to reach 643 million by 2030, and 783 million by 2045.

• 10.5% of the adult population (20-79 years) has diabetes. By 2045, IDF projections show 
that 1 in 8 adults, approximately 783 million, will be living with diabetes, an increase of 
46%. 



 Prevalence of Hyperglycemia and Diabetes 
in Surgical Patients

• With the increase in the incidence of diabetes, the number of people with 
diabetes who require surgical treatment is also increasing. 

• According to the statistics, up to 50% of people with diabetes will undergo at 
least one surgery during their lifetime.

• Perioperative hyperglycemia is reported in 20 to 40% of patients undergoing 
general surgery and approximately 80% of patients after cardiac surgery.

• Most patients with hyperglycemia have a known diagnosis of diabetes. 
However, 12 to 30% of patients who experience intra-and/or postoperative 
hyperglycemia do not have a history of diabetes before surgery, a state often 
described as “stress hyperglycemia”



Metabolic Consequences of Surgical Stress 
and Anesthesia

Ø Perioperative glucose control is determined by a 

number of factors, including the level of glycemic 

control before admission, the types of diabetes (Type 2 

diabetes, Type 1 diabetes), nutritional status, types of 

anesthesia and surgery, as well as co-medication.

Ø Anatomical location of the surgery, its invasiveness, 

and the type of anesthetic procedure have also been 

linked with the degree and duration of impaired 

glucose metabolism. 

Best Pract Res Clin Anaesthesiol. 2020 Jun;34(2):213-224. 



The impact of perioperative glucose on 
clinical outcomes

increase the  nonhealing 

wounds

02

increase the duration of 

hospital stay

03

increase the mortality 

associated with surgery

01

increase the incidence of 

infection

04

Therefore, a reasonable strategy for perioperative blood glucose management is essential to allow 
smooth surgery and good prognosis.



Pharmacists play an integral role in 
diabetes management

• There were studies shown that physician-pharmacist co-management 
has a positive impact on glycemic control and diabetes-related disease 
maintenance.



Physician-Pharmacist co-management for 
perioperative blood glucose

To establish a physician-pharmacist co-management 

model for perioperative blood glucose management, a 

blood glucose of multi-disciplinary team management 

in-hospital should be established first, and its members 

should include endocrinologists, specialist nurses, 

endocrine clinical pharmacists, nutritionists.
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Perioperative dysglycemia

hyperglycemia hypoglycemia blood glucose 
fluctuation

perioperative hyperglycaemia：A random blood glucose concentration 

of more than 7.8 mmol/L

• known diabetes patients

• undiagnosed diabetes patients

• patients with "stress hyperglycemia"



Management of Perioperative Blood Glucose

Ø Preoperative evaluation

Ø Perioperative blood glucose control objectives

Ø Approaches of glycemic control in the perioperative period

Ø Methods of insulin administration

Ø Perioperative glucose monitoring

Ø Prevention of hypoglycemia

Ø Nutritional therapy in the perioperative period
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evaluation of blood glucose level
Ø blood glucose monitoring

Ø routine monitoring of fasting blood glucose 

before operation, monitoring of postprandial 

and random blood glucose when necessary

Ø Detection of HbA1c

Ø HbA1c ≥ 6.5% is being increasingly applied in 

the diagnosis of diabetes, it indicates that the 

risk of dysglycemia during perioperative 

period is high

02

assessment of risk factors for dysglycemia
Ø poor preoperative blood glucose control, 

Ø course of diabetes > 5 years, 

Ø previous history of frequent hypoglycemia, old age (or life 

expectancy < 5 years), 

Ø combined cardiovascular and cerebrovascular diseases、liver 

and kidney dysfunction, malignant tumor, severe infection, etc.

Ø  the risk of dysglycemia in patients with general anesthesia is 

higher than that in patients with local anesthesia or epidural 

anesthesia

Preoperative evaluation



Perioperative blood glucose control objectives

Ø After the above evaluation, patients are managed 

hierarchically and different blood glucose control 

goals are set to achieve individualized 

management.

Ø According to different blood glucose control levels, 

blood glucose control objectives can be divided 

into strict control, general control and loose 

control.

Ø Perioperative blood glucose management should 

try to avoid hypoglycemia and large fluctuations of 

blood glucose.



Surgery 
timing

Ø Among patients who undergo elective 
surgery, if the random blood glucose level 
is ≥12.0 mmol/L or HbA1c level is ≥9%, 
it is suggested that the surgery time (2C) 
be delayed

Ø The anaesthesiologist should choose 
appropriate aesthetic and narcotic 
drugs according to the type of surgery 
and the patient's blood glucose level

Ø People with diabetes should be given priority for 
surgery, and the preferred time for surgery is 
early in the morning or as early as possible 
during daytime to minimise the impact of blood 
glucose on patients and surgery

03

01

02

Surgery timing and anaesthesia method



Selection of hypoglycemic drugs in 
perioperative patients

Ø According to the patient's blood glucose condition, general condition and type of surgery, it is 

necessary to decide whether to stop the previous oral hypoglycemic drugs or need insulin treatment.

Ø Insulin therapy is the preferred treatment of perioperative hyperglycemic control.

Ø If the patient maintains good control of blood glucose levels through diet, exercise or use of oral 

hypoglycemic drugs, minor surgeries (<1 h) do not require routine insulin use.



Approaches of glycemic control in the 
perioperative period



Oral hypoglycemic drugs
Ø During minor surgeries (i.e., surgery time shorter than 1 h), it is not necessary to perform insulin therapy for patients with 

diabetes if the blood glucose levels are adequately controlled by the previously administered oral hypoglycemic agents. 

Ø During the fasting period, oral hypoglycemic agents with high risk of causing hypoglycaemia, such as sulfonylurea drugs 

and non‐sulfonylurea insulin secretagogues should be stopped 

Ø In order to reduce the risk of ketoacidosis，SGLT-2 inhibitors should stopped at least 3 to 4 days before scheduled 

surgery.



Methods of insulin administration

According to the speed of onset of action, 

insulin can be divided into rapid-acting 

insulin analogue, short-acting insulin 

analogue, intermediate-acting insulin 

analogue, long-acting insulin analogue 

and premixed insulins.
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Multiple daily subcutaneous 
injections (MDI)

Continuous subcutaneous 
insulin infusion (CSII)

03

Intravenous infusion of insulin

Methods of insulin administration



Multiple daily subcutaneous 
injections (MDI)

               

Ø patients on a normal diet：the total amount of initial insulin can be estimated 

according to 0.4～0.5 IU/kg∙d，basic insulin：meal-time insulin=1：1

Ø Patients who cannot eat or eat less than 25g of staple food：given basic insulin only

胰岛素多次皮下注射

餐时+基础
（三短一长）

速效胰岛素类似物

长效胰岛素类似物

预混胰岛素

MDI

meal-time insulin plus 
basic insulin

premixed insulin

long-acting insulin 
analogs

rapid-acting insulin 
analogs



Continuous subcutaneous 
insulin infusion (CSII)

Ø The pharmacokinetics of the insulin through insulin 
pump can be mimicked more closely to 
physiological insulin secretion.

Ø Choice of insulin: Only short-acting human insulin 
or rapid-acting insulin can be used in the insulin 
pump.

Ø For major surgical procedures：CSII should be 
removed. Once CSII removed, start variable rate IV 
insulin infusion immediately.

Ø For minor procedures without sedation, the CSII can 
be continued with regular glucose monitoring as for 
any person with diabetes.



Intravenous infusion of insulin

Ø Choice  of  insul in :  shor t -ac t ing insul in  or  quick-act ing 
insul in

Ø Prepara t ion of  insul in  wi th  micro-pump:  50U shor t -
ac t ing insul in  in jec ts  in to  49.5  ml  normal  sa l ine  to  the  
concent ra t ion of  1  U/ml .

Ø Determinat ion of  in i t ia l  infus ion ra te :  i f  the  pat ient  has  
used insul in  <  24 U/d,  the  in i t ia l  ra te  of  insul in  wi th  
pump should  be  0 .5~1 U/h,  i f  the  pat ient  has  used 
insul in  >  24 U/d,  the  in i t ia l  ra te  of  insul in  wi th  pump 
should  be  1~2 U/h,  and the  ra te  of  insul in  infus ion 
should  be  adjus ted  according to  the  moni tor ing of  b lood 
glucose  dur ing the  per iod



Perioperative glucose monitoring

Ø Fingertip blood glucose monitoring (capillary blood glucose) is recommended 

Ø Arterial/venous blood gas monitoring may be considered if necessary

Ø Flash Glucose Monitoring



Perioperative glucose monitoring

Ø blood glucose monitoring 
every 1 h are recommended

Ø the frequency of monitoring 
should be increased for 
patients with blood glucose 
<6.0 mmol/L or a sharp 
drop in blood glucose

Frequency of blood glucose 
monitoring with intravenous insulin

Frequency of blood glucose 
monitoring with subcutaneous insulin

Ø For patients with a normal diet, 
monitoring with 7-point 
glycemic profiles (before 
breakfast, 2 h after breakfast, 
before lunch, 2 h after lunch, 
before dinner, 2 h after dinner, 
and before sleeping).

Ø Check blood glucose levels 
every 4-6 hours for fasting 
patients.



Prevention of hypoglycemia

Ø For non-diabetic patients, the diagnostic 

criterion for hypoglycemia is blood glucose <2.8 

mmol/L, while the blood glucose level ≤3.9 

mmol/L is in the category of hypoglycemia for 

diabetic patients.



Hypoglycaemia treatment

 www.diabetes.org.uk/joint-british-diabetes-society



Nutritional therapy in the perioperative period
Ø Nutritional therapy in the perioperative period.

Ø It is suggested that the physician should use the Nutritional Risk Screening Form 

2002(NRS2002) for preoperative assessment.

Ø Enteral nutrition has a lesser effect on blood glucose metabolism than parenteral nutrition.

Ø People with diabetes who receive continuous enteral nutrition or intravenous nutritional 

support may use variable rate intravenous insulin infusion (VRIII) or continuous subcutaneous 

insulin infusion (CSII) for blood glucose management.
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Case report
Ø Patient information: Men，Age 49,  Weight 75kg

Ø Chief Complaint：Head and neck pain lasting for more than 5 months, with exacerbation in the past month.

Ø History of present illness：The patient began experiencing head and neck pain over five months ago without 

any apparent cause such as trauma. This pain has been accompanied by limited neck function, persistent neck 

pain, and progressively worsening headaches, which are primarily located in the bilateral temporal and 

occipital regions. The patient reports no numbness, pain, or weakness in the upper limbs, only mild limitations 

in walking activities. There is no sensation of chest binding, feeling of cotton-like stomping, urinary or bowel 

disorders, walking instability, dizziness, or vomiting. Over the past month, there has been a significant 

increase in pain severity, although the nature and location of the pain remain consistent. On March 28, 2022, a 

plain CT scan of the head conducted at our hospital showed a pathological fracture of the odontoid process 

with atlantoaxial subluxation. The patient is now seeking further diagnosis and treatment at our facility.



Previous history
Ø With a history of coronary heart disease for more than 1 year, PCI was performed 1 year ago. Current 

treatment includes：oral aspirin 100mg qd, valsartan 80mg qd, atorvastatin 20mg qd, and Metoprolol 

succinate sustained release tablets 23.75mg qd.

Ø With a history of diabetes for more than 5 years, current hypoglycemic drugs：metformin 0.5g bid 

and Dagaglizin 10mg qd. She did not take medication regularly, and no hypoglycemia occurred.



Diagnosis

1. Atlantoaxial subluxation

2. Coronary heart disease (after stent implantation)

3. Type 2 diabetes



Auxiliary examinations

n T 36.6℃，P70次/分，R 20次/分，Bp 125/78 mmHg。

n Urine routine：pH 6.5，glucose（2+），protein（-），ketone body（-）。

n Liver and kidney function, blood lipid, electrolyte: AST: 25U/L, ALT: 16U/L, LDL-C 2.86mmol /L↑, 

creatinine 67umol/L, K+: 4.14mmol /L, Na+: 129.4mmol /L.

n Blood glucose: fasting glucose mmol/L↑，HbA1c：8.2%↑



Proposed surgery

ØTo perform "posterior cervical C1 bilateral pedicle screw fixation, C2 right 

pedicle screw fixation, C3 right pedicle screw fixation, C2 left laminar screw 

fixation, C3 left lateral mass screw rod fixation, endoscopic transatlantoaxial 

lesion removal, and iliac bone graft fusion"



Preoperative evaluation

Ø fasting glucose mmol/L↑，HbA1c：
8.2%↑

evaluation of blood glucose level

Ø major surgical procedures
Ø general control：6.1-7.8 mmol/L for fasting blood glucose or premeal blood glucose, and 7.8-10.0 

mmol/L for 2 hours postprandial glucose or random blood glucose when unable to eat 

Perioperative blood glucose control objectives

Ø Insulin is the first choice for perioperative blood glucose control
Ø Multiple subcutaneous injections of rapid-acting insulin 

combined with long-acting insulin are the first choice before 
surgery

Approaches of glycemic control in the perioperative period
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02

01



Preoperative hypoglycemic drugs
original treatment：

Ø metformin

Ø  Daglizin
Adjusted hypoglycemic drugs

Ø stop the use of metformin and Daglizin
Ø Use insulin to control blood glucose

Ø basal insulin: glargine
Ø Rapid-acting insulin: aspart

Patient weighs 75 kg 75kg

Total daily insulin requirement 
(TDD) =
0.4 × body weight

75×0.4iu=30iu

Give half of TDD as basal 
insulin and divide the 
remainder by three for bolus 
doses with each meal

Basal dose: 30 ÷ 
2 = 15 units 
Bolus dose: 15 ÷ 
3 = 5 units with 
each meal



The management of perioperative blood glucose

1

2

3

Ø discharge hypoglycemic drugs
Ø metformin 1g bid，dagaglizin 10mg qd

Ø education and training

Ø the dose of insulin can be adjusted based on blood glucose levels
Ø The target perioperative blood glucose level is generally 6.0–10.0 

mmol/L for long and medium‐length surgeries
Ø Blood glucose monitoring

Ø surgery is scheduled early in the morning，insulin aspart was discontinued on the day of surgery
Ø intraoperative blood glucose level is monitored every 1–2 h and postoperative blood glucose level 

is monitored every 4–6 h

After blood glucose levels are up to standard
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Summary

• Well glycemic control in the perioperative period is significance to improving the 

prognosis of patients.

• The management of blood glucose in perioperative patients can be strengthened through 

the physician-pharmaceutical co-management model in clinical practice.

• Individualized blood glucose control goals and treatment plans should be formulated 

according to the type of surgery and the specific conditions of the patient.

• Insulin is the first choice for perioperative blood glucose control.




