
Education

Current position

Dr. Miswar Fattah, MSi 
Makassar, 6th June 1978 

1997  : SMAK Depkes Makassar  
2002  : Chemistry - UNHAS 

2006 : Master of Science in Clinical Chemistry,  
Biomedicine- UNHAS 

2012  : Doctor of Medicine - UNHAS 
 

1. Specialty & Research Laboratory Manager, Prodia Clinical Laboratory 2018- Now 

2. HKKI Scientific division : Reference Interval  & Decision limit, Indonesian Association for Clinical Chemistry  2013- Now 

3. PATELKI : Vice President of PATELKI 2017-Now & Member of Collegium PATELKI 2015 - Now 

4. President of ASEAN Association of Clinical Laboratory Scientist (AACLS) 2018-2020 

5. Member of Board of Directors of Asian Association of Medical Laboratory Science (AAMLS) 2017 - Now   

6. Corresponding Member Scientific Committee  Asia Pacific Federation for Clinical Chemistry (APFCB) 2010 – Now 

7. Corresponding Member Task Force Young Scientist International Federation for Clinical Chemistry (IFCC) 2016 – Now   

8. Chairman of STAI YAPNAS Jeneponto 2012-Now 

 



REFERENCE INTERVAL  

IN LABORATORY MEDICINE 

Dr. Miswar Fattah, MSi 
Specialty & Research Laboratory Manager 
Prodia Clinical Laboratory 
miswarfattah@gmail.com 

SEMINAR DPW PATELKI JATNG 
Semarang, 05 Agustus 2018 



REVERENCE INTERVAL (RI) 

• Mulai dikembangkan sejak 1960an 

 

• Bagian utama dari laporan hasil  

 

• Sangat penting mentransformasi angka menjadi informasi yang bernilai klinis, mendukung 
interpretasi klinis 

 

• RI ditujukan kepada para praktisi kesehatan yang dapat membantu membedakan antara 
kondisi sakit dan tidak 

 

• Pendekatan utama dalam penentuan NR adalah dengan menggunakan 95 persentil dari populasi 
sehat 



It is the responsibility of individual laboratories or 
laboratory networks to use reference intervals that are 
appropriate for their methodologies and the population 

they serve, as specified by ISO standard 15189 
 
 
5.8.5 Report Content  
–The report shall include, but be limited to, the following  
•(j) Biological reference intervals or diagrams/nomograms supporting 
clinical decision values, where applicable.  
 



“Is this reference interval suitable for 
my collection processes, my method, 

and my population?” 



REFERENCE POPULATION 

• Can be any population 

• Typically (often unstated) a “healthy population” 

• Other populations: 

• Ages: pediatric, geriatric,  

• Stages of pregnancy (by trimester, month, week) 

• Stage of menstrual cycle 

• Partitioning: different intervals for different sub-populations 



REFERENCE INTERVAL 

• Ilmu perbintangan di laboratorium medik (Asteriskology*) 

 

• Sains, seni dan keahilan menempatkan bintang pada hasil laboratorium 

 

* * 
Minimal 120  

individu sehat 

Reference interval 

Reference range 



USING A REFERENCE INTERVAL 

Reference Interval 

             (not “normal range”) 

 

• Something to refer to 

• Asterisks do not mean “abnormal” 

• Can be any population 

• Range is “lowest to highest” 



USING A REFERENCE INTERVAL 

• Is it appropriate for my patient? 

• is my patients member of the reference population 

 

• Is it appropriate for my result? 

• is the method used for the result the same as was used to set the 
reference interval 

 

• Does comparison with the reference interval help me 
clinically? 



REFERENCE INTERVALS / DECISION POINTS 

  Reference Intervals 

 NOT TO BE CONFUSED WITH 

       Clinical Decision Points 

• Established on the basis of clinical studies(cannot verify/check 
in your own lab) 

• Examples: 
• Diagnosis of diabetes (glucose, A1c) 

• Lipid treatment targets 

• Drug therapeutic intervals 



NOTE THAT REFERENCE INTERVALS 

• Do not define the presence of disease. 

• Do not define the absence of disease. 

• Are rarely evaluated as decision points 

• –(eg treat or further investigate if result outside population 
reference intervals). 

• May be insensitive for individuals. 

• –Eg creatinine changes within reference interval 

• Are set up to be “wrong” 5% of the time. 

 



POOR QUALITY REFERENCE INTERVALS 

• Biased-against current method performance 

• Too wide/ narrow for actual population 

• Applied to wrong population 

 –Age, sex, other 

• Outcome: asterisks assigned / not-assigned to wrong 
patients 



REFERENCE INTERVAL ERRORS - BIAS 

 

INGAT 
UMUMNYA KLINISI HANYA MEMPERHATIKAN BINTANG  

Atau perubahan bintang 



REFERENCE INTERVALS - TOO WIDE 

 



REFERENCE INTERVALS - TOO NARROW 

 



ASTERIKS SYNDROME 

• Hyperasteriks 

• Too low upper limits, or too narrow 

• Hypoasteriks 

• Too high lower limits, or too narrow 



RI FOR PEDIATRIC 

• Rls are integral to the clinical interpretation of laboratory 
test results 

• Child development and growth can influence Rls for many 
biomarkers  

• Children should not be viewed as small adults in the 
context of medical practice 

• Separate Rls (partitions) – are necessary for children 



INTRODUCTION (2) 

• Children often acquire diseases that differ from adults 
and are lower in frequency 

• Newborns are ‘‘immunologically naı¨ve’’,  

• Children have relatively unique infections  

• They respond to infections in a different way from adults 
and often require special testing 



DIFFERENCES IN CHILDREN VS ADULT 

• Physical size 

• Organ maturity 

• Body fluid compartments 

• Rates of growth and development 

• Immune  

• Hormone responsiveness 

• Nutrition  

• Metabolism are among 



SEPARATE RLS (PARTITIONS) – ARE NECESSARY FOR 

CHILDREN 

• Age 

• Gender 

• Sexual development  

• ethnic origin 



 

www.caliperdatabase.com 





Limitation 
of current 

RI 

Out-dated 
Rls  

Older 
Technology 

Less 
accurate 
Method 

Supplied by the 
manufacturer 

Old Text 
Books 

No clear 
indication of 

the 
population  

age, sex, ethnicity or 
sample size from 
manufacturer 

many laboratories use Rls supplied by 
Old Journal 



 



 



FASTING BLOOD GLUCOSE  

REFERENCE INTERVAL IN INDONESIA 

Miswar Fattah 2016 , Base on survey PATELKI SEMILOKA 2016  

N = 91 laboratories 
Mean 70.84 108.9121

SD 5.206649 9.0008

CV 7.349871 8.26428

Minimum 60 99

Maximum 100 150



RI : CLSI 29A3 

 



 

CLSI / IFCC C28-A3 
November 2008  



 



 



DEVELOPING REFERENCE INTERVALS 

 



VALIDATING THE TRANSFERENCE OF RI 

 



 



TRANSFERENCE OF RI: COMPARING THE  

TEST SUBJECT POPULATIONS 

 



 



 



DEFINING THE REFERENCE INTERVAL 



COMMON SOURCES FOR THE “DIRECT  

APPROACH” IF NEW RI REQUIRED 



CLSI COMPLIANT RI STUDIES 



TRANSFERENCE OF RI: COMPARING THE  

ANALYTICAL SYSTEMS 



TRANSFERENCE 

M
e
to

d
e
 B

a
ru

 

Metode Lama 

RI Metode Lama 10 - 40 

RI Metode Baru 30 - 60 

30 

60 

10 40 





Reference Interval Validation 



 

HARMONISED REFERENCE INTERVALS  

 

 

• What is necessary:  

• Methods are ‘the same’.  

• Populations are ‘the same’.  

 



SAMPLE CASE 

• Hypothetical: 45 y-o African 
American seen in ED with syncope. 
WBC: 8.9, platelet 300. ED d/c 
patient based on “normal” CBC. Next 
day, patient is febrile, unconscious, 
and obtunded.  

• Admitted to ICU with dx: sepsis. 
Currently no biomarkers for early 
sepsis detection. 

• Early indication of WBC abnormality 
in ED with ethnicity derived 
reference range?  



 



 



RESULTS 



















PRACTICE 

 



HKKI-PATELKI-PDS PATKLIN PROJECT FOR 

REFERENCE INTERVAL 

• INDRI Study : Indonesian Reference Interval Study 

• INDRI Study Collaborate with Multi center Adult RI  Ichihara Project C-
RIDL IFCC. 

Target Population 1000 

Subjects 

 

Common clinical 

chemistry markers 

HKKI – Miswar Fattah 2017 





PIPER STUDY 

 



RINGKASAN 

• Penentuan rentang rujukan wajib dilakukan setiap 
laboratorium 

• Penentukan rentang rujukan dengan N sampel sehat minimal 
120 per kelompok variasi 

• Verifikasi rentang rujukan dengan N sampel sehat minimal 20 

• Penentuan rentang rujukan dengan transfererence untuk 
metode baru yang telah dikorelasikan dengan metode yg 
tersedia rentang rujukannya. 
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