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Type 2 Diabetes Mellitus  

Type 2 Diabetes (T2DM) is the most common form of diabetes with an estimated increase in 

prevalence by approximately 300% within 20 years, from 870,000 in 2014 to impacting over 

2.5 million Australians by the year 2034¹. Early detection and management of this condition 

can help reduce and delay the development of complications associated with the disease. 

The Department of Chemical Pathology in ACT Pathology offers a range of testing to assist 

doctors in diagnosing and monitoring patients with T2DM. 

INVESTIGATIONS for DIAGNOSIS 

1. Insulin resistance is a feature of T2DM and persons with insulin resistance are more likely 

to advance to impaired glucose tolerance and frank diabetes. It may be desirable to assess 

insulin resistance in persons potentially at risk (Table-1).  

Table-1: Conditions associated with of insulin resistance 

Metabolic syndrome 

Polycystic ovarian syndrome 

Non-alcoholic steatohepatitis 

Secondary to other disease eg pancreatitis, acromegaly 

Secondary to drug use eg corticosteroids, anti-HIV drugs, diuretics and -blockers 

Impaired fasting glucose and impaired glucose tolerance  

Type 2 diabetes mellitus 

Assessment of insulin resistance 

The “gold standard” for assessing insulin resistance is the euglycaemic clamp, but this is time 

consuming and labour intensive and unsuited for screening. In practice, the diagnosis of 

insulin resistance is based on a combination of clinical findings, hyperglycaemia and 

dyslipidaemia. A glucose tolerance test with insulin (HOMA – Homeostatic Assessment 

Model) may be performed to assist the diagnosis².  

Please Note: 

▪ Insulin resistance is a continuum. There are no sharp boundaries between normal, 

moderate and severe insulin resistance 

▪ Data suggests little benefit to measuring more than one basal insulin 

▪ Insulin measurement generates different numbers from kit to kit, so when 

repeating HOMA assessment for a patient, they should have insulins measured by 

the same laboratory. 
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2. Impaired fasting glucose (IFG), impaired glucose tolerance (IGT) and diabetes 

mellitus. Diagnosis may be made on fasting blood glucose measurement, HbA1c3 and if 

necessary, oral glucose tolerance test. Earlier detection increases opportunities to reduce 

morbidity and mortality. Screening of undiagnosed T2DM should be performed in High risk 

individuals (Table-2). 

 

Table-2: Populations at high risk of T2DM4 

• People of any age with IGT or IFG 

• All patients with a history of a cardiovascular event (eg acute myocardial infarction, 

angina, peripheral vascular disease or stroke) 

•  People aged ≥35 years originating from the Pacific Islands, Indian subcontinent or 

China 

• People aged ≥40 years with body mass index (BMI) ≥30 kg/m2 or hypertension 

• Women with a history of gestational diabetes mellitus (GDM) 

• Women with PCOS 

• Patients taking antipsychotic medication 

Note: See Appendix with flow charts for investigation and diagnosis of T2DM. 

 

Gestational diabetes mellitus (GDM). Pregnancy is associated with an increase in placental 

hormones (progesterone, prolactin, GH, CRH, placental lactogen) leading to a state of insulin 

resistance. Ideally, all women should be screened with a 75g OGTT at 24-28 weeks gestation. 

Women at high risk of developing GDM should be screened earlier. (Previous GDM, 

macrosomia, > 40 years or any of the above risk factors). Diagnosis is made if any of the 

following glucose results are elevated5 (Table-3). 

Table-3: Diagnostic Criteria of GDM 

Fasting glucose >5.1 mmol/L 

1-hr glucose >10.0 mmol/L 

2-hr glucose >8.5 mmol/L 
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INVESTIGATIONS for MANAGEMENT of T2DM  

Laboratory investigations can aid in assessing glycaemic control and the development of 

complications. 

1. Glycaemic control.  

i Blood glucose concentration can vary markedly from minute to minute depending 

upon food intake. Home glucose meters are of value in this assessment. 

ii Glycated haemoglobin  (HbA1c) concentration is the best marker of overall blood 

glucose concentration. It reflects long-term (2-3 months) blood glucose concentrations. But, 

it is subject to falsely high values where red cell half-life is prolonged (eg post-splenectomy), 

and falsely low values where red cell half-life is reduced (eg with haemoglobinopathies).  

iii Fructosamine reflects short- to medium term (2-4 weeks) blood glucose 

concentrations and may be of value in monitoring pregnant women, where glycaemic control 

may change rapidly or conditions associated of abnormal red cell life span. However, it is not 

a good quality test and is poorly standardised. 

2. Monitoring the onset of complications  

Diabetes mellitus may be associated with the development of complications. For assessing the 

development of nephropathy, annual measurement of serum creatinine (eGFR) and urine 

albumin-creatinine ratio are useful measures. Cardiovascular disease is over-represented in 

diabetics and measurement of total cholesterol, triglyceride and HDL-cholesterol is of great 

value.  

 

References 
1- Shaw J, Tanamas S, editors. Diabetes: the silent pandemic and its impact on Australia. 

Melbourne: Baker IDI Heart and Diabetes Institute, 2012. 

2- Wilcox G, Insulin and Insulin Resistance. Clin Biochem Rev Vol 26 May 2005. 

3- d’Emden MC, Shaw JE, Jones GR, Cheung NW. Guidance concerning the use of glycated 
haemoglobin (HbA1c) for the diagnosis of diabetes mellitus, a position statement of the 
Australian Diabetes Society. MJA, 2015. 

4- The Royal Australian College of General Practitioners. General practice management of type 2 
diabetes: 2016–18. East Melbourne, Vic: RACGP, 2016. 

5- Nankervis A, McIntyre HD, Moses R, Ross GP, Callaway L, Porter C, Jeffries W, Boorman C, 
De Vries B, McElduff A. ADIPS Consensus Guidelines for the Testing and Diagnosis of 
Gestational Diabetes Mellitus in Australia, 2013. 

  



CS7.016/Edition: 6 

Authorised by: The Director of Clinical Chemistry                  Last Amended: 29/03/2019 

Appendix: Screening and diagnosis of T2DM Flow Charts4 

1. Fasting blood glucose 

 

2. Glycated haemoglobin 

 

3. Oral glucose tolerance test  

 

PLEASE NOTE: OGTT should NOT be performed on a patient who has a high 

(>10mmol/L) fasting blood glucose as there is a major risk of severe hyperglycemia. 


