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Communication (from Latin commūnicāre, meaning "to share”) is the 

activity of conveying information through the exchange of ideas, feelings, 

…..  

 

Thought: First, information exists in the mind of the sender. This can be 

a concept, idea, information, or feeling. 

 

Encoding: Next, a message is sent to a receiver in words or other 

symbols. 

 

Decoding: Lastly, the receiver translates the words or symbols into a 

concept or information that a person can understand. 

Wikipedia, accessed Oct 2014 
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Tietz textbook, 1987 
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* Turnaround time 

* Errors in the keyboard entry 

* Missed correction of erroneous findings 

* Delayed aknowledgment of laboratory reports 

* Failures in interpretation, follow-up and 

documentation 

* Diagnostic errors 
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Abstract

Clinical laboratories play an important role in improv-

ing patient care. The past decades have seen unbeliev-

able, often unpredictable improvements in analytical 

performance. Although the seminal concept of the brain-

to-brain laboratory loop has been described more than 

four decades ago, there is now a growing awareness about 

the importance of extra-analytical aspects in laboratory 

quality. According to this concept, all phases and activi-

ties of the testing cycle should be assessed, monitored and 

improved in order to decrease the total error rates thereby 

improving patients’ safety. Clinical Chemistry and Labo-

ratory Medicine (CCLM) not only has followed the shift 

in perception of quality in the discipline, but has been 

the catalyst for promoting a large debate on this topic, 

underlining the value of papers dealing with errors in 

clinical laboratories and possible remedies, as well as new 

approaches to the definition of quality in pre-, intra-, and 

post-analytical steps. The celebration of the 50th anniver-

sary of the CCLM journal offers the opportunity to recall 

and mention some milestones in the approach to quality 

and patient safety and to inform our readers, as well as 

laboratory professionals, clinicians and all the stakehold-

ers of the willingness of the journal to maintain quality 

issues as central to its interest even in the future.
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Introduction

Laboratory medicine, along with other healthcare sectors, 

is widely recognized for the continuous development of 

new models for quality which, on closer inspection, turn 

out to be rather similar to the old initiatives and only 

differ for a new label. Is it “patient safety” a new bottle 

for an old wine? Some of the core ideas and concepts of 

patient safety could certainly be identified in the earlier 

writing from the quality pioneers and leaders, although 

seldom in rather embryonic form [1]. Focusing on labo-

ratory medicine, it should be underlined that a seminal 

editorial published in 1998 by George D. Lundberg, the 

inventor of the “brain-to-brain” concept, emphasized the 

importance to “be concerned about the effects of a labo-

ratory tests and whether the performance of it was useful 

for the patient or for the public health”, thus stressing the 

need for an outcome research agenda [2]. Patient safety 

has been, at the simplest , defined as “the avoidance, pre-

vention and amelioration of adverse outcomes or injuries 

stemming from the process of healthcare” [3]. Readdressing 

the issue of the value in healthcare, the need to measure 

the “value by the outcomes achieved, not the volumes of 

services delivered” was recently underlined [4]. Measur-

ing, reporting, and comparing outcomes are, therefore, 

the most important steps towards a safer healthcare 

system. Although studies of outcomes related to the use 

of laboratory tests are inherently biased by several draw-

backs, namely the remoteness of several potential out-

comes from testing and the inconsistent medical response 

to laboratory results [5], these studies are becoming more 

common. Recently, Barth postulated that “over the past 

few years, there has been a paradigm shift in the delivery 

of laboratory medicine to a clinical service measured by 

outcomes” [6]. In fact, while studies on laboratory-related 

outcomes are complex because multiple steps occur 

between testing and outcomes and physicians act unpre-

dictably, a wide consensus has been achieved on the need 

to evaluate not only the analytical accuracy of a diagnos-

tic test, but also its diagnostic effectiveness through a 
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*

* measurement units 

* reference intervals 

* (interpretation) 
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DIABETES CARE, VOLUME 30, NUMBER 9, SEPTEMBER 2007 
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1. A1C test results should be standardized worldwide, including the 

reference system and results reporting. 

 

2. The new IFCC reference system for A1C represents the only valid 

anchor to implement standardization of the measurement. 

 

3. A1C results are to be reported worldwide in IFCC units (mmol/mol) 

and derived NGSP units (%), using the IFCC-NGSP master equation. 

 

4. If the ongoing “average plasma glucose study” fulfills its a priori–

specified criteria, an A1C-derived average glucose (ADAG) value 

calculated from the A1C result will also be reported as an 

interpretation of the A1C results. 

 

5. Glycemic goals appearing in clinical guidelines should be expressed  

expressed in IFCC unitss, derived NGSP units, and as ADAG. 

DIABETES CARE, VOLUME 30, NUMBER 9, SEPTEMBER 2007 



*

Mean blood glucose (eAG) mg/dl =  28.7 x A1C -  46.7 (AG mmol = 1.59 x A1C -  2.59) (R2 = 0.84; p< 0.0001). 

The same average glucose but individually 

very different HbA1c levels 



*

*Improved reliability and metrological traceability 

 Abandoning tests with poor performance 

*Measurement units aligned to the S.I. system 

*Avoiding the complications of using two different 
measurement units (different reference intervals, different 
decisional limitis, different analytical goals) 

 Simpler report  

*Expanding the physiopathological range  

Greater attention to the result 

*Better relationship to the physiopathological meaning 
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Weykamp et al, Clin Chem 2011;57:1204-5 



Rohlfing et al, Diabetes Care 2002;25:275-8 
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Replies from the societies of laboratory medicine 

(clinical chemistry) in 2009-2014 concerning the use of 

the % and mmol/mol units in their daily clinical 

laboratory service for HbA1c. 

 

Dear Chairman/President/Secretary/Expert 

 

As a member of the Finnish Society of Clinical Chemistry (FSCC) and as the chairman  

of the Working Group of Labquality Ltd for HbA1c I cordially thank you for your 

earlier answers to my questions about the HbA1c. 

 

Totally I have sent questions as e-mail or telefax to the 50 societies of laboratory 

medicine in Europe and  also to some others outside Europe.  

To the 31.3.2014 eleven societies use the only one unit as mmol/mol for HbA1c 

and some other societies in the future will use only mmol/mol unit for HbA1c. 

Other 12 societies like the Finnish Society of Clinical Chemistry will continue 

with parallel answers for HbA1c (% and mmol/mol) in the present. 

From the replies from 2009 - 2014 I have collected the table enclosed.  

I kindly wish that you carefully read the content for your society and inform whether  

the content is correct, and if not, that you update it also today and to the future. 

 

I also wish that you inform me whether in your country the decision limit of 

HbA1c (6.5 % or/and 48 mmol/mol) has been used as a diagnostic criteria. 

 

Now I kindly you to ask you to reply your data for HbA1c before the end of  

September 2014 so that I could present the updated table in the HbA1c decision  

meeting of the FSCC in this autumn. 

 

Yours sincerely 

 

Ilkka Penttilä, MD, emeritus professor 

Kuopio, Finland, 01. 09. 2014 

University of Eastern Finland, FIN-70210 Kuopio, Finland 

ilkka.penttila@uef.fi 

 

Enclosed:  Table of replies in 2009-2014 
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Country answer % AND mmol/mol ONLY mmol/mol HbA1c in diagnosys

Germany Yes 2009 01/01/10 Yes

Great Britain Yes 1.6..2009-30.9.2011 01/10/11 Yes

The Nethetlands Yes 2009-2010 01/01/11 Yes

Sweden Yes 1.9.-31.12.2010 01/01/11 Yes

Check Rebublic Yes 01/01/12 Yes

Italy Yes From1.1.2011 01/10/12 Yes

Denmark Yes From 1.8.2008 01/01/13 Yes

Ireland Yes From 1.7.2010 From 16.1.2012 Yes

Hungary Yes From 1.4.2011 01/04/13 ?

Australia Yes From July 2011 July 2013 Partly

New Zealand Yes From July 2011 July 2013 Partly

Japan Yes In the future ? Yes

Finland Yes From 3.3.2010 1.1.2015 ? Yes

Belgium Yes From 1.6.2011 ? ?

Estonia Yes From 1.1.2012 ? Yes

France Yes From 2009 ? ?

Serbia Yes From 1.9.2009 ? Yes

Poland Yes From 2013 ? Yes

Slovenia Yes 2011 ? ?

Turkey Yes From 2012 ? ?

Greece Yes ? ? ?

Israel Yes ? ? ?

Norway Yes ? ? Yes

Iceland Yes Yes

Bulgaria Yes ?

Croatia Yes ?

Latvia Yes ?
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Country answer % AND mmol/mol ONLY mmol/mol HbA1c in diagnosys

Lithuania Yes From 15.4.2011 Not decided ?

Luxembourgh Yes ?

Slovakia Yes From 13.6.2012 ? Not used

Spain Yes Yes (partly) ? Yes

Switzerland Yes ?

Albania

Austria

Bosnia-Herzeg

Macedonia

Portugal

Romania

Russia

USA Yes ? ? Yes

Canada Yes In the future ? Yes

Brazil * Yes ?

Argentina (telefax)

Chile (telefax)

Indonesia (telefax)

China Taipei (telefax)

South Korea (telefax)

Egypt (telefax)

Souft Africa (telefax)

Kazakzan (telefax)
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Total replies: 23/50 = 46 % 

Replies for diabetes limit: 26/50 = 52 % 

mmol/mol only: 11/50 = 22 % 
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Kilpatrick et al, Clin Chem 2013;59:1457-60 
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*

* Gender 

* Age 

* Ethnicity 

* Biological variation 



men 

women 

men 

women 

 

Sex differences in glucose and HbA1c levels. 

Inter99 Study 
Faerch K et al. Diabetologia 2010;53:858-65 
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Kilpatrick et al, QJMed 1996;89:307-12 
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Pani et al, Diabetes Care 2008;31:1991-6 
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Age between 30 and >70 years old: 

 

Increase of HbA1c of 0,4% to 0,6% 

 

 
•Davidson MB, Schriger DL. Diabetes Res Clin Pract.2010; 87:415–421 

•Pani et al.: Diabetes Care 2008; 31:1991–1996 

•RaviKumar P et al. Diabetic Med 2011;28:590-594 

 



25 Tsugawa et al, Ann Int Med 2012;157:153-9 
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*

HbA1c is higher in comparison to 

Caucasians: 

 

Afro-Americans  ~ 0.8%   
Hispanics   ~ 0.5%  
Punjabi Sikhs   ~ 0.4% 
Asians    ~ 0.3%  
 
•KIRK et al. Diabetes Care 2006; 29:2130–2136 
•Likhari T, Gama R. Diabetic Med 2009; 26:1068–1069 
•Herman et al. J Clin Endocrinol Metab 2009;94 :1689–1694 
•Kamps et al. Diabetes Care 2010;33:1025-1027 
•Wolfenbuttel et al. Diabetes Care 2013;36:2931–2936  
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Braga et al, Clin Chim Acta 2011;411:1606-10 

Biological variability of HbA1c (1/2) 
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*

* world-wide standardization of HbA1c 

*Measurement units? 

*Analytical aspects? (EQAS?) (uncertainties?) 

* general population based reference intervals 
should be abandoned (OR…) 

* role of the Scientific Federations (EFLM, IFCC, 
WHO) for new consensus statements: 

*development 

* implementation 
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*

b-glycated hemoglobin (HbA1c): 38 mmol/mol  

 
(desirable value: <39 mmol/mol;  

cut-off for the diagnosis of diabetes: >47 mmol/mol;  

therapeutic target: <53 mmol/mol)  
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