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The Relationship between The
Clinical Question and The Outcome

[Clinical question} [ Test } [ Decision } { Action }

Patient Outcome

Evidence-Based Laboratory Medicine: Principles, Practice, and Outcome (2th edition)
JEQwng YLChlng Lun
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Patient’s Concerns (words to the doctor)
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What We Ask for Our Patient and Ourselves

Our questions In respond to
patient’s concerns

What is diabetes mellitus? 1

Is the man in the “high-risk” groups of 1

diabetes mellitus?

How to make a diagnosis of diabetes mellitus? | 2,4,5

What test is standard and most common used |5
to detect diabetes mellitus?

If the test is not available, is there any other 3,4,5
alternative test we can choice, such like
HbAlc?




RN S B R
s s Il g il { f e

Clinical Question

« Can HbAlc be used as an alternative test
to make a diagnosis of diabetes mellitus?

R A
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PICO

P

Patient/Problem

A 50 year-old man with family history of diabetes mellitus.
No any symptom was complained except easy fatigue.

Hb Alc
Intervention
C Fasting plasma glucose
comparison

O

Outcome

Diagnostic power for diabetes mellitus

R A
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Searching Strategy 1 :
Finding out The Correct Keywords

Keywords from guestions

R 18 N A N T 2

Use MeSH to help identify terms

PMC Journals

All Databases PubMed Muclectide Protein OMIM

Search | MeSH |»| for gastric ulcer Save Search

( Limits T Preview/Index T History r Clipboard T Details ]

Suggestions: Gastric ulcer, Gastric ulcers, Ulcer. gastric, Ulcers. gastric, Peptic ulcer, Peptic ulcers, Gastric cancer, Carotid ulcer, Gastric acid, Varicose ulcer,

More...

Display | Summary
r ~

| All: 2 X
Items 1 - 2 of 2

V Show | 20 \V' Send to '_v_

One page.

[J1: Stomach Ulced Links
Ulceration of the GASTRIC MUCOSA due to contact with GASTRIC JUICE. It is often associated with HELICOBACTER
PubMed Services PYLORI infection or consumption of nonsteroidal anti-inflammatory drugs (INSAIDS).

The correct keyword for search
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Search Strategy 2 : "The 5S” Levels

The "5S" levels of organisation of evidence from healthcare research

E B Brian Haynes, R Evid Based Med 2006;11:162-164
OMNLINE

Examples

UpToDate . o

yste Computerized decision support
DynaMed
ACP PIER 1
BMJ Clinical Evidence . .

Summaries Evidence based textbooks
ACP journal club / 1
Evidence based
medicine.com , Synopses Evidence based journal abstract
Cochrane Library T
BMJ Evidence Updates
Other Systemic reviews eg. Syntheses Systematic reviews
PubMed systemic reivew
F 4
PubMed T
SUMsearch , . .
Seare Studies Original journal articles

TRIP
Google

Copyright ©2006 BMJ Publishing Group Ltd.
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Search Strategy 3
Trust Something You Can Trust

According to “Sharon E. Straus et al, Evidence-based medinice: how to practice and
teach EBM, Elsevier, 2005: 33-7. “

Validity } [ Importance } [Applicability }
Results from _ Consider
secondary APRIETEEE] 9y Results | | population
experts (Sen.,Spe., PPV, NPV, LR) -
database and feasibility

Results from Needed to |> |> Consider
primary Results population

(Sen.,Spe., PPV, NPV, LR) .
database appralsed and feasibility




ll!lﬂl‘lﬂMﬁ!R

B | s Ml bl K b, Wbk [ ity

Terminology and Keywords

@ HLATC - MetHE

= | #2 | K || ¥atoo! Sea P -

e + | 2 hitpiwwew.nebinlm.nih gav/sitessentrez
o

fg = B - db o= AR - (IR -

| = HbALC - MeSH Resuizs

Search Moz

iy, Hbast B, Hiad Hime fibed Hheg Mo
* Show 20 v Sendlo -

Suggestions: fibal BRI
Display ~ Surmmary
AT [
Ttems 1 - 3af 32 One page.

¥ 1: Hemagloban A, Ghyoosylated
Minor hemoglobin components of buman enythrocytes designated Ala, Alh, and Alc Hemoglobin Alc is most important since its = g ety is rhxnw covadently bound to the terminal anéng acid of the beta chain. Since normal

ghvechemoglobin concentations exchide marked blood ghicose fiactuations over the preceding thres to four weeks, the of giycosy = A is & more reliable index of the blood sugar average over a long period of e,

Ve ntrochsced 1982

me]
LD eaddation i associated with ncreased blood hemoghobin Alc kevels & disbetic patients
Date mirodoced March 5, 2007

3 p ghobin A, phecosviated [Sub Name|
in children with nsulin ddabetes melius
Date mtrodoced May 2, 1984

Hemoglobin A, Glycosylated
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PubMed MeSH Definition

« HbAlc (Hemoglobin A, Glycosylated):

— Minor hemoglobin components of human erythrocytes
designated Ala, Alb, and Alc.

— Hemoglobin Alc is most important since its sugar moiety is
glucose covalently bound to the terminal amino acid of the beta
chain.

— Since normal glycohemoglobin concentrations exclude marked
blood glucose fluctuations over the preceding three to four
weeks, the concentration of glycosylated hemoglobin A is a more
reliable index of the blood sugar average over a long period of

time.
] A service of
P u b w|PubMed Home Page |. .,..
Jedwing YiCwing Lin
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Search for Answers

ToDate. ACP JOURNAL CLUB

ONLINE £ Evidence-Bosed Medicine for Better Patient Core

- Up

1 S

A senvice of {
Home | About Cochrane: | Access o Cochrane | For Authors | Help E}’EavaTmatuMwF‘mma P I
@The GOChrane lerary Exvidence for heaticaredeciso:maling Wi PubMed Home F'EIQE L ...r

ji;‘! g ‘TL{‘. nling i
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: . - UpToDate
Results from Searching: Summaries & P o

Database UpToDate

Title of article Diagnosis of diabetes mellitus

Content 1. The term diabetes mellitus describes several diseases of
abnormal carbohydrate metabolism that are
characterized by hyperglycemia.

2. Itis associated with a relative or absolute impairment in
insulin secretion, along with varying degrees of

peripheral resistance to the action of insulin.

3.  The diagnosis 1s based on one of three abnormalities:
fasting plasma glucose (FPQG), random elevated glucose
with symptoms, or abnormal oral glucose tolerance test

(OGTT).
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- UpToDate

., ONLINE

Results from Searching: Summaries

Criteria for the diagnosis of diabetes mellitus

1. Symptoms of diabetes and a casual plasma glucose 200 mg/dl (11.1 mmaol/l).
Casual 1s defined as any time of day without regard to time since last meal. The
classic symptoms of diabetes include polyuna, polydipsia, and unexplained weight
loss.

or

2. FPG 126 mg/dl (7.0 mmaol/l). Fasting is defined as no caloric intake for at least 8
hours.

or

3. 2-h plasma glucose 200mag/dl (11.1 mmol/l) during an OGTT. The test should be
performed as described by the World Health Organization, using a glucose load
containing the equivalent of 75 g anhydrous glucose dissolved in water.

In the absence of unequivocal hyperalycemia, these criteria should be confirmed by repeat
testing on a different day. Third measure (QGTT) 15 not recommended for routine clinical use.
FPG: Fasting plasma glucose; OGTT: Oral glucose tolerance test

Copyright © 2006 American Diabetes Association Frem Diabetes Care Vel 29, Supplement 1, 2006.
Reprinted with permission from The American Diabetes Association.

American Diabetes Association (ADA; 1997)

JEd g YI.{‘. VLo L
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- UpToDate

. ONLINE

Results from Searching: Summaries

Database UpToDate

Title of article Diagnosis of diabetes mellitus

Content HEMOGLOBIN AIC (AIC) —

1. Inthel999 to 2004 National Health and Nutrition
Examination Survey (NHANES) population, an A1C of
5.8 percent had the highest sensitivity (86 percent) and
specificity (92 percent) for diagnosing diabetes (fasting
plasma glucose >126 mg/dl [7 mmol/L])*.

2.  AIlC and FPG were found to be similarly effective in
diagnosing diabetes™*.
3. Using an A1C cut-off point of >6.1 percent to diagnose

diabetes, sensitivity ranged from 78 to 81 percent and
specificity 79 to 84 percent.

A systematic review ‘

*Buell, C, Kermah, D, Davidson, MB. Utility of A1C for diabetes screening in the 1999 2004 NHANES population. Diabetes Care 2 m

**Bennett, CM, Guo, M, Dharmage, SC. HbA(1¢) as a screening tool for detection of Type 2 diabetes: a systematic reviewDiabet Mé{ 2007,/24:333.
S




18 U BN AT 2

B | e Wil il B, o v e, Bl [ ety

- UpToDate

. ONLINE

Results from Searching: Summaries

Database

UpToDate

Title of article

Diagnosis of diabetes mellitus

Content

4.

The practical advantages of using A1C over FPG or
OGTT include ability to collect a sample regardless of
prandial status and to provide a two to three month
average blood glucose concentration, which is a better
predictor than fasting glucose of micro and macro-
vascular complications.

However, A1C 1s a more expensive test and may be
influenced by the presence of renal failure and
hemoglobinopathies, depending on the method used.
Thus, A1C measurements are not currently
recommended to diagnose diabetes.
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ONLINE

- UpToDate

3

DIABETICMedicine
DO 10.1111/.1464-5491 . 2007 .02 106.x
HbA, as a screening tool for detection of Type 2
diabetes: a systematic review

C. M. Bennett, M. Guo and S. C. Dharmage

Departmeant of Public Health, School of Population Health, The University of Melbourne, Australia

Abstract

Accepted 20 Seprember 2006 Aim  To assess the validity of glycared haemoglobin A, (HbA | ) as a screening
rool for early derecrion of Tvpe 2 diaberes.

Methods Svystematic review of primary cross-sectional studies of the accuracy
of HbA . for the detection of Type 2 diabetes using the oral glucose tolerance
rest as rthe reference strandard and fasring plasma glucose as a comparison.

Results Nine studies met the inclusion criteria. At certain cut-off points, Hb A _
has slightly lower sensitivity than fasting plasma glucose (FPG) in detecting
diabetes, but slightly higher specificity. For HbA,_ at a Diabetes Control and
Complications Trial and UK Prospective Diabetes Smady comparable cut-off
point of = 6.1% , the sensirivity ranged from 78 ro 81 % and specificity 79
to 84%. For FPG at a cut-off point of = 6.1 mmol/l, the sensitivity ranged from
48 to 64% and specificity from 94 to 98%. Both HbA,_and FPG have low
sensitivity for the detection of impaired glucose tolerance {around 50%: ).

Conclusions HbA,_ and FPG are equally effective screening tools for the detection
of Type 2 diabetes. The HbA |_ cut-off point of > 6.1% was the recommended
optimum cut-off point for HbA,_ in most reviewed studies; howewver, there is
an argument for population-specific cut-off points as optimum cut-offs varv by
ethnic group, age, gender and popularion prevalence of diaberes. Previous
studies have demonstrated thar HbA,_ has less intra-individual variarion and
better predicts both micro- and macrovascular complications. Although the
current cost of HbA,_ is higher than FPG, the additional benefits in predicting
costly preventable clinical complications may make this a cost-effective choice.

Diaber. Med. 24, 333—-343 (2007)

;-i-.‘l g ‘TL{‘. nling i



- A i B AN A B R

s s Il el B e, i ol [ riveorsity

Evidence-based Medicine Levels of Evidence

Oxford Centre for Evidence-based Medicine Levels of Evidence (May 2001)

\ Level Diagnosis
/la SR (with homogeneity*) of Level 1 diagnostic studies; CDRT with 1b studies from different clinical centres
1b Validating®* cohort study with good{ 77 reference standards; or CDRT tested within one clinical centre
le Absolute SpPins and SnNouts{{
2a SR (with homogeneity*) of Level >2 diagnostic studies
2b Exploratory** cohort study with good{ 7 freference standards; CDRT after derivation, or validated only on split-sample§§§ or
databases
2c
3a SR (with homogeneity*) of 3b and beter studies
3b Non-consecutive study; or without consistently applied reference standards
4 Case-control study, poor or non-independent reference standard
5 Expert opinion without explicit critical appraisal, or based on physiology. bench research or "first principles”

CDR: Clinical Decision Rule; An "Absolute SpPin" is a diagnostic finding whose Specificity is so high that a Positive result rules-in the diagnosis. An "Absolute SnNout" is
a diagnostic finding whose Sensitivity is so high that a Negative result rules-out the diagnosis.
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Grades of Recommendation

:>A consistent level 1 studies

B consistent level 2 or 3 studies or extrapolations
from level 1 studies

C level 4 studies or extrapolations from level 2 or 3
studies

D level 5 evidence or troublingly inconsistent or
Inconclusive studies of any level
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Results from Searching: Synopses

ACP JOURNAL CLuB

Evidence-Based Medicine for Better Patient Care

ACP Journal Club™

) . n Products & Sorvices
The Best MNew Evidence for Patient Care
Current Table of Contents Past Issues Search Subscribe
= About ACP Jlournal Cluk = Contact s Site MapsHelp Classifieds |
ACP Journal Club - Search Results
Search for: Hemoglobin A Glycosylated

Phrases must be in "guotes™
Article type: a0
Therapeutics

m)

30
Clinical Prediction Guide
Frognosis

|

[ Dont use synonyms

Search Help

Improve your results
The following words don™t appear in ACF Journal Club:
A,
Rephrasing yvour gquerny using different words may improve results_

Found 3 matches. Showing 1 - 3.

1. 2003 - Combining fasting plasma glucose and glycosylated
hemoglobin improwved the accuracy for detecting patients with
diabetes

2. 1999 - A fasting plasma glucose level == 7.8 mmol/L vwas sensitive
but not specific for identifying poor glycemic control

3. 1996 - Meta-analysis: Glycosylated hemoglobin levels are useful
for diagnosing diabetes

Fhysicians. The informaticon contained herein shouwld

dinical judgrrent.

y / »
47 ¥ >
m N /I:;\ Jedwne \I’L-:':! nling Len
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Results from Searching: Syntheses

\J

Home | ; e : | = ors | Help - i Profile
Th h Li
e c Oc ra n e I b ra ry Evidence for healthcare decision-making
BROWVSE SEARCH
Cochrane Reviews: By Topic | New Reviews | Updated Reviews | A-Z | By Review Group .
Other Resources: Other Reviews | Clinical Trials | Methods Studies | Technology A | Economic Evaluations Enter search term Title, Absti

More Info Advanced Search | MeSH Search | Search

Show Resulis in:
Cochrane Reviews [14] | Other Reviews [24] | Clinical Trials [2220] | Methods Studies [0] | Technology Assessments [3] | Economic Evaluations [73] | Cochrane Groups [0]

There are 14 results out of 5320 records for: "Hemoglobin A, Glycosylated AND diabetes mellitus in Title, Abstract or Keywords in Cochrane Database of Systematic Reviews"

View: 1-14

[ Export All Results

Record Information Restrict tc
D Rosiglitazone for type 2 diabetes mellitus
B Richter, E Bandeira-Echtler, K Bergerhoff, C Clar, SH Ebrahim
Year: 2007
Record [ Review ]
D Pioglitazone for type 2 diabetes mellitus
B Richter, E Bandeira-Echtler, KK Bergerhoff, C Clar, SH Ebrahim
“ear: 2006
Record
D Long-acting insulin analogues versus NPH insulin (human isophane insulin) for type 2 diabetes mellitus
K Horvath, K Jeitler, A Berghold, SH Ebrahim, TV Gratzer, J Plank, T Kaiser, TR Pieber, A Siebenhofer
ear: 2007
Record (D
= Specialist nurses in diabetes mellitus
E Loveman, P Royle, N Waugh
ear: 2003
Recors (DD
D Meglitinide analogues for type 2 diabetes mellitus
C Black, P Donnelly, L Mcintyre, PL Royle, JP Shepherd, S Thomas
“ear: 2007
Becord
=1 Hormonal versus non-hormonal contrace ptives in women with diabetes mellitus type 1 and 2
J Visser, M Snel, HAAM Van Viet
“ear: 2006
Record
D Alpha-glucosidase inhibitors for type 2 diabetes mellitus
FA Van de Laar, PLBJ Lucassen, RP Akkermans, EH Van de Lisdonk, GEHM Rutten, C Van Weel
“ear. 2005
Becord
il Exercise for type 2 diabetes mellitus

23 40 Tl e

jiﬂ g YL{‘. nling i
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Search PubMed Clinical Queries

) Keywords : Pu bm w|PubMed Home Page .,.

— "Hemoglobin A, Glycosylated"[Mesh] AND "Diabetes
Mellitus"[Mesh]

[ 2 |<(-3 PubMed Clinical Queries | |

c-.
<= NCBI PubMed Clinical Queries

PubMed Nuciectide Protein

out Entrez.
This page provides the following specialized PubMed searches for clinicians:

pxt Wersion
= Search by Clinical Study Category
ntrez PubMed = Find Systematic Reviews
erview = Medical Genetics Searches
Eip
R After running one of these searches, you may further refine your results using PubMed's Limits feature.

Results of searches on these pages are limited to specific clinical research areas. For comprehensive searches, use PubMed directhy.

Utilities TEEs
e Search by Clinical Study Category
bMed rvic
urnals Database This search finds citations that correspond to a specific clinical study category. The search may be either broad and sensitive or narrow and sp
SH Datab: on the work of Haynes RB et al. See the filter table for details.
ngle Citation Matcher
hich tion Matcher

Search |‘Hemeglobin &, Glycosylated” [Mesh] AND "Diabetes Mellies" [Mesh]

kOt

NCBI Category Scope
clated Resour 0 etiology @ narrow, specific search

der Documents diagnosis 0 broad, sensitive search

M Mobile O therapy

M Gateway ~ prognosis

HNET = e o 2

- mer Health — clinical prediction guides

inical Ale

JEd g ‘TI.{‘. VLo L
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Search PubMed Clinical Queries

N

' ana e NANonal INSTITe: 1&
NI PubNijed B
www.pubmed.gov

All Databases PubMed Muclectide Protein Genome Structure OMIM PMC Journals s

Search PubMed + for ("Hemoglobin A, Glycosylated"[Mesh] AND "Diabete Advanced Search (beta) Save Search

’ Limits T Preview/Index T History T Clipboard T Details ]

Limits: published in the last 5 vears

Display Summary > Show 20 ~ Sort By v Sendto

"All: 58 | Review: 4 '.

Items 1 - 20 of 58

[F1:

[F2:

[F13:

[ 4:

[E5:

[ 6:

=7

E8:

=

Schulze MB. Boeing H. Haring HU. Fritsche A. Joost HG.

[Validation of the German Diabetes Risk Score with metabolic risk factors for type 2 diabetes]
Dtsch Med Wochenschr. 2008 Apr;133(17):878-83. German.
PMID: 18415912 [PubMed - indexed for MEDLINE]

EKrzystek-Korpacka M. Salmonowicz B. Boehm D. Berdowska L Zielinski B. Patryn E. Noczynska A, Gamian A

Diagnostic potential of oxidative stress markers in children and adolescents with tvpe 1 diabetes.
Clin Biochem. 2008 Jan;41(1-2):48-33.
PMID: 18246600 [PubMed - indexed for MEDLINE]

Dansuntomwong B. Chanprasertyothin 8. Jongjaroenprasert W, Nzammukos C. Bunnag P. Puavilai G. Ongphiphadhanatail B.

The relation between parameters from homeostasis model assessment and glycemic control in type 2 diabetes.
JTMed Assoc Thai. 2007 Nov;20(11):2284-90.
PMID: 18181308 [PubMed - indexed for MEDLINE]

Colson A Walker D. Besser GM. Grossman AB. Chew SL. Jenkins PJ. Drake WM. Monson JP.

Role of fasting plasma glicose, glycated haemoglobin and homeostatic model assessment in the detection of glicose intolerance in adult hypopituitary patients during growth hormone replacement therapy.
Horm Res. 2008:6%(2):33-8. Epub 2007 Dec 3
PMID: 13059088 [PubMed - indexed for MEDLINE]

Mohammadi Karakani A Assharzadeh Haghighi 8. Ghazi Khansar M. Hosseini R,

Determination of urinary enzymes as a marker of early renal damage in diabetic patients.
T Clin Lab Anal 2007:21(6):413-7
PMID: 18022829 [PubMed - indexed for MEDLINE]

Dong X He M Song X. TuB Yang ¥ Zhang 8§ ZhaoN. Zhoul LiY. Zhu X HuR.

Performance and comparison of the Cockeroft-Gault and simplified Modification of Diet in Renal Disease formulae in estimating glomerular filtration rate in a Chinese Type 2 diabetic population.
Diabet Med. 2007 Dee;24{12):1482-6. Epub 2007 Oct 29,

PMID: 17971183 [PubMed - indexed for MEDLINE]

AlLawati JA. Al-Lawati AM,

The utility of fasting plasma glucose in predicting glycosylated hemoglobin in type 2 diabetes.
Ann Saudi Med. 2007 Sep-Oct;27(3):347-31
PMID: 17921686 [PubMed - indexed for MEDLINE]

Nakagami T. Tominaga M. Nishimura B, Daimon M. Oizumi T. Yoshiike N, Tajima N.

Combined use of fasting plasma ghicose and glycated hemoglobin Alc in a stepwise fashion to detect undiagnosed diabetes mellitus.
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Search PubMed Clinical Queries

A service of the U.S. Natonal Library ot Ne

and the National Institute: &
PubN{led

www.puvbmed.gov

<,
> NCBI
All Databases PubMed Nucleotide Protein Structure oMIM PMC

Search PubMed ~ for Advanced Search (beta)
([ Limits | Preview/index | History | Clipboard | Detais |

Genome Journals

Limits: published in the last 5 years

Display AbstractPlus v Show 20 =~ SortBy ~ Sendto -
[Al:1 | Review: 1 =

[] 1: Diabet Med. 2007 Apr;24({4):333-43. Epub 2007 Mar 15.

Erratum in:
Diabet Med. 2007 Sep;24(9):1054.

Comment in;
Evid Based Med. 2007 Oct;12(5):152.

HbA(1c) as a screening tool for detection of Type 2 diabetes: a systematic review.

Bennett CM, Guo M, Dharmage SC.
Department of Public Health, School of Population Health, The University of Melbourne, Australia. c.bennett@unimelb.edu.au

AIM: To assess the validity of glycated haemoglobin A{1c) (HbA(1c)) as a screening tool for early detection of Type 2 diabetes. METHODS:
Systematic review of primary cross-sectional studies of the accuracy of HbA{1lc) for the detection of Type 2 diabetes using the oral glucose
tolerance test as the reference standard and fasting plasma glucose as a comparison. RESULTS Nine studies met the inclusion criteria. At certain
cut-off points, HbA(1c) has slightly lower sensitivity than fasting plasma glucose (FPG) in detecting diabetes, but slightly higher specificity. For HbA
{1c) at a Diabetes Control and Complications Trial and UK Prospective Diabetes Study comparable cut-off point of = or = 6.1%, the sensitivity
ranged from 78 to 81% and specificity 79 to 84%. For FPG at a cut-off point of = or = 6.1 mmol/l, the sensitivity ranged from 48 to 64% and
specificity from 94 to 98%. Both HbA({1c) and FPG have low sensitivity for the detection of impaired glucose tolerance (around 50%).
CONCLUSIONS HbA{1c) and FPG are equally effective screening tools for the detection of Type 2 diabetes. The HbA({1c) cut-off point of > 6.1%
was the recommended optimum cut-off point for HbA{1c) in most reviewed studies; howewver, there is an argument for population-specific cut-off
points as optimum cut-offs vary by ethnic group, age, gender and population prevalence of diabetes. Previous studies have demonstrated that HbA
(1c) has less intra-individual variation and better predicts both micro- and macrovascular complications. Although the current cost of HbA(1c) is
higher than FPG, the additional benefits in predicting costly preventable clinical complications may make this a cost-effective choice.

PMID: 173587307 [PubMed - indexed for MEDLINE]

Display  AbstractPlus v Show 20 =~ SortBy + Sendto -
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DIABETICMedicine

L

DOI: 10,111 1/].1464-5491 2007 .02 106.x
Hb A, as a screening tool for detection of Type 2
diabetes: a systematic review

C. M. Bennett, M. Guo and S. C. Dharmage

Departmant of Public Health, School of Population Health, The University of Melbourne, Australia

Abstract

Accepted 20 September 2006 Aim To assess the validity of glycated haemoglobin A, (HbA, ) as a screening
tool for early detection of Type 2 diabetes.

Methods Svystematic review of primary cross-sectional studies of the accuracy
of HbA | for the detection of Type 2 diabetes using the oral glucose tolerance
test as the reference standard and fasting plasma glucose as a comparison.

Results Nine studies metthe inclusion criteria. At certain cut-off points, HbA | _
has slightly lower sensitivity than fasrting plasma glucose (FPG) in detecting
diabetes, but slightly higher specificity. For HbA,_ at a Diabetes Control and
Complications Trial and UK Prospective Diabetes Study comparable cut-off
point of = 6.1% , the sensitivity ranged from 78 to 81 % and specificity 79
to 84%. For FPG at a cut-off point of 2 6.1 mmol/l, the sensitivity ranged from
48 to 64% and specificity from 94 to 98%. Both HbA,_ and FPG have low

sensitivity for the detection of impaired glucose tolerance (around 50% ).

Conclusions HbA,_ and FPG are equally effective screening tools for the detection
of Type 2 diabetes. The HbA . cut-off point of > 6.1% was the recommended
optimum cut-off point for HbA | in most reviewed studies; howewver, there is
an argument for population-specific cut-off points as optimum cut-offs vary by
ethnic group, age, gender and population prevalence of diabetes. Previous
studies have demonstrated that HbA,_ has less intra-individual variation and
better predicts both micro- and macrovascular complications. Although the
current cost of HbA,_ is higher than FPG, the additional benefits in predicting
costly preventable clinical complications may malke this a cost-effective choice.

Diabet. Med. 24, 333-343 (2007)
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Review: glycated hoemo?bbin A and fasting plasma glucose
screening tests have similar sensitivities and specificities for early
detection of type 2 diabetes

Bennett CM, Guo M, Dharmage SC. HbAlc as a screening tool for defection of type 2 diabetes: a systematic review. Diabet Med
2007;24:333-43.

Clinical impact ratings GP/FP/Primary care %k %%+ IM/Ambulatory care %% & k% Endocrine * s # 7r7

Q How do the glycated haemoglobin A, (HbA, ) and fasting plasma glucose (FPG) fests compare as screening tools for
early detection of type 2 diabetes?

METHODS

- Data sources: Medline, EMBASE/Excerpta Medica (1994 to
September 2004), and bibliographies of relevant arficles.
28

Study selection and assessment: English language cross-

sectional skudies thet compared the HbArc fest with the FPG fest commonly used fo assess diabetes control, with FPG, using OGTT as

B e e e ihe go|c‘J standard in‘sc‘reening for type 2 diabetes. Currently, the
sensifivifies and specificities using the 75 g oral glucose tolerance American Diabetes Association (ADA) recommends 2 tests to screen for

test [OGTT) as the reference standard, and reported HbA . fest diabetes among asymptomatic individuals: plasma glucose obiained
results in a format compatible with that of the Dicbetes Control after 8 hours of fasting or an OGTT given according o the World Health

The systematic review by Bennett et al compared HbA,., a measure

and Complications Trial. ¢ studies (n=19 500, 13-92 y) Organization profocol .! Both screening tests require patient preparation,
published in 1998-2004 met the selection criteria; 4 studies were which may promote missed opportunities for screening, and because of
community-based, and 5 were hospital-based. Quality burden, OGTT is not usually done except in pre?;mni women. A third test,
assessment of individual studies was based on the sampling random plasma glucose, is recommended for diagnosiic tesfing in
frame and size, measurements of HbA; . and FPG, adequacy of symptomatic patients. Unless there is clear evidence of hyperglycaemia, it
test descriptions, and 80% verification with OGTT. is recommended that each of these tests be repeated.

HbA, . testing is an aftractive alternative as it reflects average plasma
g|ucose concentrations over 60-90 days and does not require additional

burden from patients other than phlehotomv. However. althouah the

E Outcomes: sensitivity, specificity, and likelihood ratios (LRs).
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Critical Appraisal

Valid: systematic review worksheet
Importance: test characteristics

Applicability: population and feasibility

Systematic review worksheet



HansgmmESetenn
What question did the systematic review
addressed (PICO) £ & w % i+ &K 48 ?

U ml (] Tze
T

®How do the glycated haemoglobin Alc (HbAlc) [|] and fasting plasma glucose
(FPG) tests [C] compare as screening tools [P] for early detection of type 2
diabetes [O]?

®To assess the validity of HbAlc as a screening tool and determine the most
appropriate cut-off point for the diagnosis of diabetes.

Systematic review worksheet Jeanne Yiching Liv
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Is it unlikely that important, relevant studies were
missed X3 HBEL & v fr 7

P mie O e
E’J%:

Search Strategy:

OMEDLINE, PUBMED and EMBASE electron databases (1994-September 2004)
were searched.

®Keywords: ‘diabetes mellitus’, ‘screening’, ‘diagnosis’, ‘HbA1c’, ‘fasting plasma
glucose test” and ‘OGTT".

-- Search engines, such as ‘Google’ and ‘Medscape’, were also used to search for
related articles.

-- Reference lists of all publications including original studies, letters,
commentaries, guidelines, and reviews were manually checked to identify studies not
found through electronic searching.

Systematic review worksheet Jeanne Yiching Lin
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Were the criteria used to select articles for
Inclusion appropriate iE & < /I?;J— IR E g 7
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®English language cross sectional studies that compared the HbA1C test with the
FPG test as screening tools for detecting type 2 diabetes, reported sensitivities
and specificities using the 75 g oral glucose tolerance test (OGTT) as the reference
standard, and reported HbA1c¢ test results in a format compatible with that of the
Diabetes Control and Complications Trial.

@9 studies (n = 19,500, 13-92 y) published in 1998-2004 met the selection criteria;
4 studies were community-based, and 5 were hospital-based. 3 studies on Asian
country, and 6 studies on European country.

-- The diagnosis of diabetes must have been based on the diagnostic criteria according to American Diabetes Association (ADA;

1997) or World Health Organization (WHO; 1999) guidelines. .

Systematic review worksheet
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Were the criteria used to select articles for
inclusion appropriate & # ~ l*ic eIE R g 7

Total citations identified from electronic and bibliographic search (n = 63)

Citations excluded on the basis of not including three tests, HbA, ., FPG,
OGTT at the same time (n = 22)

v

Full manuscripts retrieved and assessed for inclusion or to check
references (n = 41)

Articles excluded (n = 31)
Non-systematic review or guidelines (n = 8)
Published before new diagnostic criteria (n = 10)
Studies were prospective follow-up design (n = 4)
Studies could not extract accuracy data (n = 5)
Unable to get English full article (n=4)
Results not DCCT aligned and conversion not possible (n= 1)

v

Primary articles included (n=9)
Studies based on Asian country (n = 3)
Studies based on European country (n = 6)

Systematic review worksheet Jeammne Yiching Lin
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Were the included studies sufficiently valid for the
type of question asked
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Conclusions:

®The sensitivities, specificities, and LRs for the HbAlc and FPG tests were
similar for detecting diabetes.

® At equivalent cut-points, both the HbAlc and FGP tests had generally lower
sensitivities (about 50%) for detecting impaired glucose tolerance.

®The cut-off for HbAlc is recommended as either > 6.1% (> 2 SD above the

normal mean) or = 6.2%, as found to be the optimum cut-off point in most studies.
(The current advisable method is ion-exchange HPLC or immunological assay based on the
DCCT/UKPDS where the normal range is approximately 4.0—6.1%.)

Systematic review worksheet Jeanne Yiching Lin
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Were the results similar from study to study
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® This systematic review did not find clear evidence to suggest that one test, HbAlc or
FPG, was superior to the other in screening for diabetes or IGT.

®On the whole, HbA 1c¢ had slightly lower sensitivity but higher specificity than the
FPG in detection of diabetes, but neither was effective in detecting IGT. This is not
surprising as neither FPG or HbAlc involve a glucose challenge.

Systematic review worksheet
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Are test characteristics presented

BRI IFEZETL B anfF e ?

e Sensitivity:
~ R R T e
« Specificity:
- BE e RIS
« Likelihood ratio (positive likelithood ratio):
FRE/EpE WE LB F LRe = sensi(L-spec)
« Likelihood ratio (negative likelihood ratio):

4 [];5 % / & ;?‘3 —’ﬁ Sk & IE et & |R- = (1-sens)/spec

» Positive predictive value (PPV):

— Pl ]“i—‘g 3 T £9#% 7 PPV. =P *Sen./{P * Sen. + (1 - p)(1 - Spe.)}

Negative predictive value (NPV):

— Bl b&ﬁ # i 4% X NPV, = (1 - P)Spe. / {P(1-Sen.) + (1 - P)Spe.}

Importance: test characteristics
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Are test characteristics presented
ERApHRZETL B i ?

Operating characteristics of the HbA;. and FPG tests for early detection of type 2 dicbetes®

Diagnostic fests ~ Number of trials [n) ~ Cut-point Sensitivity Specificity +IR 1R

Hb1Ac 1 (86¢) 259% 76% 86% 54 0.28
1) 95% 87% 29 0.07
1 (2877) 26.1% /8% 9% 37 0.29
1(11) 81% 84% 5. 0.23
1 (505) 26.2% 43% 99% 107 0.58
11 81% 88% 68 0.22

FPG 1 (2877) =5.6 mmol/| 88% 7% 43 0.15
1 (505) 80% 86% 56 0.24
1{111) 26.] mmol/| 48% 98% 24 0.53
1 {10 447) 64% 94% 10 0.39

1.4.-0) P
L LU TTIYg/ui

*HbA = glycated haemoglobin Ay; FPG = fasfing plasma glucose; LR = likelihood rafio. Diagnosic terms defined in glossary.

Hb1Ac Positive predictive value : 13.4-17.4 %
Negative predictive value : 98.8-99.0 %

Importance: test characteristics
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Are test characteristics presented
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« " HbAlc =6.1% 2 % cut-off point:
— Sensitivity: 78-81%
— Specificity: 79-84%
— Positive likelihood ratio: 3.7-5.1 (= 4 is valuable)
— Negative likelihood ratio: 0.23-0.29 (= 0.6 is useful)
— Positive predictive value: 13.4-17.4%
— Negative predictive value: 98.8-99% (£_i%4# siscreening tool)

Importance: test characteristics
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Apply The Result to Our Patient

P

Patient/Problem

A 50 year-old man with family history of diabetes mellitus.

No any symptom was complained. It is inconvenient for
obtaining timed (fasting) blood samples.

HbA1C

Intervention

C Fasting plasma glucose
comparison

O The sensitivities, specificities, and LRs for the HbAlc and FPG

tests were similar for detecting diabetes.
Outcome
drdk B
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Thank You for Your Attention
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