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Gestational diabetes mellitus

Gestational diabetes mellitus (GDM) increases the risk of many fetal and 
maternal complications in pregnancy and the development of type 2 
diabetes later in life. Screening is currently recommended for all women 
between 24 - 28 weeks gestation.

Screening for GDM using 50 gram load
If the one hour blood glucose is ≥ 190 mg/dL, a two hour OGTT is 
performed.  

OGTT for diagnosis of GDM
A fasting glucose ≥ 105 and/or a 2 hour value  ≥ 165 mg/dL is diagnostic 
of GDM.



Interpretation of the glucose tolerance test

A 75 gram oral glucose tolerance test (OGTT) is used to follow up people with
equivocal results who may have diabetes, IFG or IGT.

Fasting
mg/dL

2 hours post 
load mg/dL

Normal < 110 and < 140

IFG 110-125 and < 140

IGT < 126 and 140-200

Diabetes 
mellitus ≥ 126 and/or ≥ 200

GDM ≥ 105 and ≥ 165

ةنجلا يف %ملس=او هلهأو هعمجاو هنع فعأو هفاعو هلرفغاو مهيأ محرا مهللا



Target level for HbA1C

 Any sustained reduction of HbA1C is worthwhile because there
appears to be a direct relationship between cardiovascular risk and
HbA1C.

 The goal is to achieve an HbA1C as low as possible, preferably less
than 7.0%, without causing unacceptable hypoglycaemia.

 HbA1C > 7% is a sign of inadequate control for most people.
 HbA1C targets need to be individualised, taking into consideration the

patient’s age and co-morbidities.

Stable 
diabetes Test six monthly

Changes in 
treatment

Test no more than 
three monthly

 هدمحبو Eا ناحبس

 ميظعلا Eا ناحبس



Self monitoring blood glucose (SMBG)

People who take insulin should regularly self monitor blood glucose
(3-4 times daily according to ADA).

For people with non-insulin treated type 2 diabetes testing is most
useful if patients use the results to learn and alter behaviour, or
medication.

 كيلإ بوتأو Nبر كرفغتسأ



Methods of glucose measurement

 Glucose oxidase method:
⚫

 Hexokinase method (more accurate than GO):
⚫ Glucose + ATP    Hexokinase Glucose-6-P +ADP
⚫ Glucose-6-P +NADP   G-6-PD NADPH + Phosphogluconate 

 Clinitest
⚫ Reducing substance + Cu +2 CuO

Β-D-Glucose + H2O + O2 D-Gluconate +  H2O2

GOD

H2O2

POD
4-AA + Phenol                           Quinoneimine + H2O

Β-D-Glucose + H2O + O2 D-Gluconate +  H2O2

GOD

H2O2

POD
4-AA + Phenol                           Quinoneimine + H2O

⬇



Methods of glucose measurement

 The patient should be on a normal-to high carbohydrate diet and 
fasting for at least 10 hrs and not more than 16 hrs

 The test should be performed in the morning because of the 
hormonal diurnal effect on glucose

 The preferred specimen for glucose analysis is fluoride oxalate 
plasma

 Before and during performance of OGTT, the patient should not 
exercise, eat, drink (only water), or smoke

 In OGTT, the adult dose of glucose solution is 75 g and children 
receives 1.75 g/kg of glucose to a maximum dose of 75 g



Measurement of glucosylated hemoglobin

 The specimen required is EDTA whole blood sample

 Method based on structural differences
⚫ Immunoassay (antibodies against the glycated N-terminal of Hb)
⚫ Affinity chromatography (separated based on chemical structure using borate 

to bind glycosylated proeins.

 Methods based on charge differences:
⚫ Ion exchange Chromatography (positive charge resin bed)
⚫ Electrophoresis (difference in charge)
⚫ Isoelectric focusing (method uses isoelectric point for separation)
⚫ HPLC (ion exchange column)

 تاومWاو مهنم ءايحWا تانمؤ=او %نمؤ=او تاملس=او %ملسمللو يدلاولو يل رفغا مهللا



Ketones

 They increase in case of DM, starvation/fasting, high-fat diet, 
prolonged vomiting and glycogen storage disease

 Measurement of ketones:
⚫ Nitroprusside: with acetoacetic acid and alkaline pH gives purple colour

⚫ Enzymatic: NADH + acetoacetic acid     B-HBD NAD+ +  B-hydroxybutarate



Laboratory tests to prevent and delay 
complications of diabetes

People with diabetes usually die from 
macrovascular complications of their diabetes; 
namely cardiovascular disease. This is influenced by 
all of the commonly recognised risk factors for 
cardiovascular disease as well as glycaemic control. 
Fasting lipid levels are measured three monthly until 
stable and then 6 - 12 monthly thereafter.  

It is important that management should be 
individualised

Parameter Optimal value

Total 
cholesterol < 4 mmol/L

LDL 
cholesterol < 2.5 mmol/L

HDL 
cholesterol > 1 mmol/L

TC:HDL ratio < 4.5

Triglycerides < 1.7 mmol/L

HbA1C < 7 %
Y و لوحY إ ةوقY ابE 



Diabetic renal disease

The best way of testing for diabetic renal disease is by urinary 
albumin:creatinine ratio (ACR) and serum creatinine with estimated 
glomerular filtration rate (eGFR). These tests are performed on 
everyone with diabetes at diagnosis and repeated at least annually –
more frequently if there is proteinuria, microalbuminuria  or reduced 
eGFR.
Albumin:creatinine ratio  
⚫ ACR provides an estimate of daily urinary albumin excretion. 
⚫ Microalbuminuria cannot be detected on a conventional urinary 

protein dip stick.    
⚫ Microalbuminuria is urinary albumin excretion between 30 and 

300 mg/day; above 300mg/day represents proteinuria.
⚫ ACR is best measured in the laboratory using a first morning 

urine sample where possible when the patient is well. 
⚫ An abnormal initial test requires confirmation by testing on two 

further occasions. If at least one of these tests is positive 
microalbuminuria has been confirmed. 



Renal testing in diabetes

*Non-diabetic renal disease is suspected when there is absence of diabetic
retinopathy in a person with renal disease, there are urinary abnormalities such as
haematuria or casts, or when there is renal disease without microalbuminuria or
proteinuria.

ACR
mg/mmol
(confirmed)

eGFR
mL/min/1
.732

Risk Management

men < 2.5
women < 
3.5

and > 60
2 - 4% per year 
progress to 
microalbuminuria.

Annual ACR and eGFR. Good diabetes 
& BP management.

men ≥ 2.5
women ≥ 
3.5

or < 60
One third progress to 
overt nephropathy.
CVD risk doubled.

Review ACR and eGFR at each visit.
Intensive management of glycaemia 
and CVD risk factors.
Use ACE inhibitor and low-dose 
aspirin.
Avoid nephrotoxic drugs.
Investigate if suspicious of causes 
other than diabetes*

> 30 or < 30

Almost all proceed to 
end stage renal 
disease or die 
prematurely of CVD.

Overt nephropathy
Refer specialist



Other tests

Testing of LFTs is recommended for people with diabetes:
⚫ at diagnosis,
⚫ at the start of antidiabetic drug therapy, and
⚫ at any other time indicated by clinical judgement

Other laboratory tests
In patients with type 1 diabetes, intermittent checks for other 
autoimmune conditions may be useful. This could include testing 
for thyroid dysfunction or coeliac disease.

 %ملس=او م_س^ا زعأ مهللا


