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1. TREIMFE (fasting plasma glucose, FPG)

£ L H (reference interval)

3.9~6.1mmol/L
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Guidelines and Recommendations for Laboratory Analysis in the Diagnosis
and Management of Diabetes Mellitus

----2023 AACC

N — . ANALYTICAL CONSIDERATIONS
Recommendation: To minimize glycolysis, a tube con-

taining a rapidly effective glycolytic inhibitor such as
granulated citrate buffer should be used for collecting _ _
the sample. If this cannot be achieved, the sample tube Remm;:nemﬁ:t ion: Blood fo r Jasting p l:fsma glucose
should immediately be placed in an ice-water slurry ‘IH‘I&‘FH should be drm{m in the morning after the
and subjected to centrifugation to remove the cells subject has fasted overnight (at least 8 ). B (low)
within 15 to 30 min. Tubes with only enolase inhibi-

tors such as sodium fluoride should not be relied on to

prevent glycolysis. B (moderate)

Preanalytical.




Guidelines and Recommendations for Laboratory Analysis in the Diagnosis
and Management of Diabetes Mellitus

----2023 AACC

Recommendation: Based on biological variation, glucose
measurement should have analytical imprecision
<2.4%, bias <2.1% and total error <6.1%. To avoid
misclassification of individuals, the goal for glucose ana-
lysis should be to minimize total analytical error and
methods should be without measurable bias. B (moderate)
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3.9-6. 1MMOI/L = 3.9-5.6mmol/L

0-12y : 3.3-5.6mmol/L
>12y : 4.1-5.9mmol/L
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Urine Glucose

Recommendation: Urine glumse testing is not recom-
mended ﬁ?r routine care nf patients with diabetes mel-

litus. B (low)




2. ORFE&E N &85

(oral glucose tolerance test , OGTT )

* Oh, 0.5h, 1h, 1.5h, 2h, 3h

* 1n case of...




Perform of OGTT

1. forbid food, tobacco, alcohol and coffee 8hrs before t
he test

4 N

w/




2. draw blood sample at empty stomach and have FPG
examined




3. Glucose 75¢g for oral use, start timing.




4 . Draw blood sample at 0.5h, 1h, 2h post-glucose load, and
have plasma glucose examined immediately




We are using OGTT results to diagnose:

1. diabetes mellitus(DM)

>

2. 1mpaired fasting glucose(IFG)

>

3. 1mpaired glucose tolerance(IGT)

A}
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Screening/diagnosis. Monitoring.

Recommendation: Laboratory-based Hb A, testing Recommendation: Hb A, should be measured rou-
can be used to diagnose tinely (usually every 3 months until acceptable, indi-
(a) diabetes, with a value >6.5% (=48 mmol/mol) vidualized targets are achieved and then no less

diagnostic of diabetes, and
(b) prediabetes (or high risk for diabetes) with an Hb

than every 6 months) in most individuals with dia-
betes mellitus to document their degree of glycemic

Ay, level of 5.7% to 6.4% (39 to 46 mmol/mol). An control. A (moderate)
NGSP-certified method should be performed in an ac-

credited laboratory. A (moderate)
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Monitoring/prognosis.

; ; control, rather than glucose concentration. Moreover, most
Recommendation: Routine measurement of plasma glu- e glu _ il g

_ : clinicians use the recommendations of the ADA and other
cose concentrations in a laboratory is not recommended

as the primary means of monitoring or evaluating ther- organizations Whjc_h define a target Hb A;. concentration
e idssidialy itk dibite B (wiodaits) as th"f gﬂﬂl for optimum glycemlcﬂmnt'ml (25,?9)_.
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Recommendation: Laboratories should use only Hb
A;. assay methods that are certified by the NGSP as
traceable to the DCCT reference. The manufacturers
of Hb A, assays should also show traceability to the
IFCC reference method. GPP

NGSP : National Glycohemoglobin Standardization Program ,
http://www.ngsp.org/
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Certificate of Traceability

Abstier AT Test moans beto davees care Level I Laboratory Certification

This certifies that _Department of Laboratory Medicine, Nanfang
Hospital, Southern Medical University , using Roche cobas ¢ 502 has
participated in and successfully completed NGSP Level I Laboratory certification and is
e traceable to the Diabetes Control and Complications Trial Reference method. The
comparison was performed with: University of Missouri SRL#9

The system evaluated was:

Instrument: Calibrator Lot: Application:

cobas ¢ 502 | 175535 Gen.3 WB

Reagent Lot: Calibrator Assigned Values: HbA1c¢/Hb*91.5+2.15

603033 0.138, 0.340, 0.665, 0.922, 1.256, 1.789 mmol/L HbAlc;
1.37, 7.38 mmol/L Hb

Date of Certification:__December 1, 2014 Certification Expires:__December 1, 2015

Sy < Lot Cht 1R, S AL

NGSP Steering Committee Chair NGSP Network Coordinator SRL director/ supervisor
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Recommendation: Laboratories should be aware of
potential interferences, including hemoglobin var-
iants that may affect Hb A;, test vesults depending  Recommendation: Hb A;, cannot be measured and

on the method used. In selecting assay methods, la- should not be reported in individuals who do not

bﬂmrmﬂ‘;smuld Mﬂ;idﬁ ok ﬂm:jdﬁ’ 4 ig;grw' have Hb 4, e.g., those with homozygous hemoglobin var-
n thet ti tient t

ences in EI?’PH?’ icu IITPII 1en Pﬂp aAriom. iﬂﬂﬁ, Sﬂfb s Hb SS or Hb EE;'glyfﬂtfdprowgm) Sufb

Recommendation: Hb A,, measurements in individuals as fructosamine or glycated albumin, may be used. GPP
with disorders that affect red blood cell turnover may
provide spurious (generally falsely low) results regardless
of the method used and glucose testing will be necessary
for screening, diagnosis, and management. GPP
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Oiif—ﬂf-l’ﬂﬂgf Epf’i'f?‘ﬂﬁﬂj.

Recommendation: Laboratories should ﬂEﬂ:fy by re-
peat testing specimens with Hb A, results below the
lower limit of the reference interval or greater than

15% (140 mmol/mol) Hb A;. GPP
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Recommendation: Assays of other glycated proteins,
such as fructosamine or glycated albumin, may be
used in clinical settings where abnormalities in red
blood cell turnover, hemoglobin variants, or other
interfering factors compromise interpretation of Hb
A, test results, although they reflect a shorter period
of average glycemia than Hb A;. GPP
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Recommendation: In most people with diabetes or risk Recommendation: Although differentiation between
. : i , , type 1 and type 2 diabetes can usually be made based
for diabetes or cardiovascular disease, routine testing

on the clinical presentation and subsequent course,
for insulin or proinsulin is not recommended. These C-peptide measurements may help distinguish type I

assays are useful primarily for research purposes. B from type 2 diabetes in ambiguous cases, such as indi-

(moderate) viduals who have a type 2 phenotype but present in ke-
toacidosis. B (moderate)
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Recommendation: Standardized islet autoantibody
tests are recommended for classification of diabetes
in adults in whom there is phenotypic overlap between
type 1 and type 2 diabetes and uncertainty as to the
type of diabetes. GPP

Recommendation: Islet autoantibodies are not recom-

mended for routine diagnosis of diabetes. B (low)
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Recommendation: Individuals who are prone to

ketosis (those with type 1 diabetes, bistmy of diabetic  Recommendation:  Specific ~ measurement  of
ketoacidosis [DKAJ, or treated with sodium-glucose f-hydroxybutyrate (BOHB) in blood should be used
co-transporter-2 (SGLT-2) inhibitors should measure Jor ‘_ﬁ”g””-" is of DKA and may be used for monitoring
ketones in urine or blood if they have unexplained during treatment of DKA. B (moderate)
hyperglycemia or symptoms of ketosis (abdominal

pain, nausea), and implement sick day rules and/or

seek medical advice g" urine or blood ketones are in-
creased. B (moderate)
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Recommendation: Annual testing ﬁw albuminuria

should begin in pubertal or post-pubertal individuals

5 years after diagnosis of type 1 diabetes and at the

time of diagnosis of type 2 diabetes, regardless of
treatment. A (high)
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Diagnostic Criteria

Oh 2h casual
Normal 4.1~5.9 <7.8 <11.1
DM >7.0 >11.1 >11.1

IFG 5.9-%

Consider the
IGT clinical Jeinres




Three groups of numbers to remember

* 41 5.9
« 7.0 11.1
59 78




Clinical Cases

1. female, 32yrs, presented
with “burning mouth”

Oh 05h 1h  2h
6.2 11.7 15.2 15.0




2. male, 41yrs

Oh 0.5h 1h 2h
6.0 95 10.8 8.5




3. female, 45yrs

Oh 05h 1h 2h _
50 8.6 7.7 8.8 V*—

. e
v
A | —
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Table 4. Criteria for the diagnosis of diabetes.?

1. Hb A1 > 6.5% (48 mmol/mol)°
or
2. FPG >7.0 mmol/L (126 mg/dL)“

or

3. 2-h Plasma glucose >11.1 mmol/L (200 mg/dL)
during an OGTT®

or
4. In a patient with classic symptoms of
hyperglycemia or hyperglycemic crisis, a random

plasma glucose >11.1 mmol/L (200 mg/dL)®
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Recommendation: All pregnant women with risk fac-

Recommendation: All pregnant women not previously

tors for diabetes should be tested for undiagnosed | .. . 10 have diabetes should be evaluated for GDM

prediabetes and diabetes at the first prenatal visit 41 24 to 28 weeks of gestation. A (high)
using standard diagnostic criteria. A (moderate)




Table 7. Screening for and diagnosis of GDM.>®

1-step strategy
Perform a 75-g OGTT, with plasma glucose measurement when patient is fasting and at 1 and 2 h, at 24 to 28 weeks of
gestation in women not previously diagnosed with diabetes.
The OGTT should be performed in the morning after an overnight fast of at least 8 h.

The diagnosis of GDM is made when any of the following plasma glucose values are met or exceeded:
= fasting: 92 mg/dL (5.1 mmol/L)

* 1 h: 180 mg/dL (10.0 mmol/L)

- 2 h: 153 mg/dlL (8.5 mmol/L) Recommendation: Either the 1-step or 2-step protocol
2-step strategy may be used, depending on regional preferences. A

Step 1: Perform a 50-g GLT (nonfasting), with plasma glucose measurement at 1 h, at 24 to 28 weeks of gestation in

women not previously diagnosed with diabetes. (mdemtE)
If the plasma glucose level measured 1 h after the load is =130, 135, or 140 mg/dL (7.2, 7.5, or 7.8 mmol/L,
respectively), proceed to a 100-g OGTT.

Step 2: The 100-g OGTT should be performed when the patient is fasting.

The diagnosis of GDM is made when at least 2¢ of the following 4 plasma glucose levels (measured fasting and at 1, 2,
and 3 h during OGTT) are met or exceeded [Carpenter—Coustan criteria (243)]:
e Fasting: 95 mg/dL (5.3 mmol/L)

e 1 h: 180 mg/dL (10.0 mmol/L)
e 2 h: 155 mg/dL (8.6 mmol/L)

e 3 h: 140 mg/dL (7.8 mmol/L)

2Abbreviations: GDM, gestational diabetes mellitus; GLT, glucose load test; OGTT, oral glucose tolerance test.
EFrom the ADA (2).

“The screening threshold is set by local consensus.
“American College of Obstetricians and Gynecologists notes that 1 elevated value can be used for diagnosis (250).
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Henry’ s Clinical Diagnosis and Management by Laboratory Methods(23st edition).
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