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REVERENCE INTERVAL (RI)

Mulai dikembangkan sejak 1960an
Bagian utama dari laporan hasil

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

Rl 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
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It is the responsibility of individual laboratories or
ooratory networks to use reference intervals that are

oropriate 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,
e Stages of pregnancy (by trimester, month, week)

e Stage of menstrual cycle

* Partitioning: different intervals for different sub-populations



REFERENCE INTERVAL

* llmu perbintangan di laboratorium medik (Asteriskology )

* Sains, seni dan keahilan menempatkan bintang pada hasil laboratorium

( \ | Reference interval

*

Y Reference range



USING A REFERENCE INTERVAL

Reference Interval
(nOt o ”)

* Something to refer to
* Asterisks do not mean “abnormal”
* Can be any population

* Range is “lowest to highest”



USING A REFERENCE INTERVAL

* |s it appropriate for my patient?
* is my patients member of the reference population

* |s it appropriate for my result?

e 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

Clinical Decision Points

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

* Examples:

* Diagnosis of diabetes (glucose, Alc)
* 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

* Qutcome: asterisks assigned / not-assigned to wrong
patients



REFERENCE INTERVAL ERRORS - BIAS

INGAT
UMUMNYA KLINISI HANYA MEMPERHATIKAN BINTANG

Atau perubahan bintang

UAY.




REFERENCE INTERVALS - TOO WIDE

Too wide




REFERENCE INTERVALS - TOO NARROW




ASTERIKS SYNDROME

* Hyperasteriks

* Too low upper limits, or too narrow

* Hypoasteriks

* Too high lower limits, or too narrow

e Anasterisktic state anansterisktic state




Rl FOR PEDIATRIC

* RIs are integral to the clinical interpretation of laboratory
test results

* Child development and growth can influence Rls for many
biomarkers

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

e 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 nai“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 Rererence Range
e Sexual development

e ethnic origin

Biological LABORATORY
Variation

i g R

Sample
Mishandling

K o -

Problem




Alkaline Phosphatase, 4-Nitrophenyl Phosphate (ALP)

Concentration (U/L)

Age {‘f:}'g}

Alkaline Phosphatase 4-Mitrophenyl Phosphate (ALPY (UL Published paper for the analvte on MOBT (Clhindcal Chernistry )

Female Reference Intervals
Age Lowyer Lirmit Llpper Limit Samples Lowwer | Higher |
0-14 days a0 273 155 (B3 -104) (257 - 274)
18 days - = 1 year 518 147 (108 -153) (466 - 5700
1-=10vears 3649 381 (145-170) (362 - 3917
10- =13 vears 480 154 (114 -1717 (424 - 4T7E)
13- =1avyears 2an Ga (a6 - GE) (254 - 3017

18- =17 years 128 T4 (a0 - 58) (122-13233
17 - =19 vyears 95 40

www.caliperdatabase.com
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( . many laboratories use Rls supplied by

Out-dated Old Journal
Rls
" _

age, sex, ethnicity or

_ No clear \
sample size from indication of l Older
manufacturer the Technology
" population

"/Limitation
" of current
, RI

Less
accurate
Method

( Supplied by the
. manufacturer



Arch Pathol Lab Med. 2007:131:348-357

The Origin of Reference Intervals

A College of American Pathologists Q-Probes Study of “Normal Ranges’”’
Used in 163 Clinical Laboratories

Richard C. Friedberg, MD, PhL; Rhona Souers, MS; Elizabeth A. Wagar, MD; Ana K. Stankovic, MD, PhD, MPH;
Paul N. Valenstein, MD

Table 2. Source of Reference Intervals®

Institutions, No. (%)

Hgb Hgb
Potassium Calcium Magnesium TSH (Male) (Female) Plawelets

Adult

Internal of

heahhy individuals 70 (443, 70438 7046 75 (48 4/} 85 (:3.5) 81 (52.5) 81 (51.3) 130 (82.3)
Manufacturer'’s recommendations/ : U »

inserts 55 (34.8) 56 (35.0) 537 36.% 46 (29.7} 17 110.7) 18 111.4) 19 112.0) 12 (7.6)
Published lherature’ :

rexthooks : , 19 (12.0) 17 (10.6) 16 (10.2) 12{7.7) 43 (27.00 43 (27.2) 44 (27.8) 6 (3.8)
Oxther labarataries iadoptred weh

internal validation) 8 (5.1) 9 (5.6) 8 (5.1 10 (6.5) 8 (5.0) a8 (5.1 8(5.1) 5
Nonlaboratory medical staff

recommendations 2 (1.3) 3 (2.5) 258413 4 (2.6) 3 (1.9) 3 (1.9) 3 (1.9)
Other laboratories (adopied with-

out internal validation) 0 (D) O 0 (0) (1.3) (0.6) 0.6 1 (0.6)
Other 4 (2.5) 42.5) 4 2.5 > {3.9) (1.3) 2 (1.3) 2(1.3)

* TSH indicates thyroid-stimulating hormone: Hgh, hemoglobin: and aPTT, activated partial thromboplastin time.,




BEYOND ANALYTICAL QUALITY:
THE IMPORTANCE OF POSTANALY TICAL QUALITY IN ASSURING CLINICAL VALUE

George S. Cembrowski, MD, PhD

Tablas 1.& 2. Common tests wath Highest and Lowest Vanation in the Male Upper Reference Limit

Tests Highest CWV% Test Lowest CV%
Cholesterol (total) 2766 Cortisol (AM valuas) 11.2
Prolactin 2206 Fibrinogen 102
Folate 176.8 9.3
Lipase ao.7 9.2
Bilirubin (conjugated) 863 Platelet count 8.7
Thyroid Stmulating Hormone 37 HbA1G 8 G
46 2 Theophylline 7.2
LH (follicular phase) 438 Phenobarbitone 72
FSH (follicular phasa) 37 4 6.3
Amylase 353 Bicarbonate (total CO») 6.2
WBC count 336 Phos phate H1
Creatine Kinase (taotal) 28.0 Albumin 2.0
Magnesium 271 Hemoglobin 4.4
Alamine aminoiransferase 239 Hematocrii 3.8
Ammonia 230 Protain (total) 3.2
Ferritin 229 Paotassium 3.1
22 5 Calcium 2.4
18.8 Chlonde 1.7
185 Osmolality 1.6
174 Sodium 0.9

L Prof Ken Sikaris 245 June 2014




FASTING BLOOD GLUCOSE
REFERENCE INTERVAL IN INDONESIA

Frequency

]
¥0.00

T T
S0.00 20.00

FG lower limit

N = 91 laboratories

Miswar Fattah 2016, Base on survey PATELKI SEMILOKA 2016

Frequency

5]
o
I

N

\ 1

T
120.00

|}
140.00

FG Upper limit

70.84
SD 5.206649
(@\V 7.349871
Minimum 60
Maximum 100

108.9121
9.0008
8.26428
99

150




Rl : CLSI 29A3

The following scheme demonstrates the relationship between the termms defined.

REFERENCE INDIVIDUATLS
=aTE comprise a

Teabhetiurng, snd Vil \l[

Ao of Gt REFERENCE POPULATION
from which 1s selected a

J
REFERENCE SAMPLE GROUP
on which are determined

3
REFERENCE VALUES
that characterize
OBSERVED VALUE— S REFERENCE DISTRIBUTION
ina from which are calculated
person "
may be REFERENCE LIMITS
compared that may define
with _ 1

) REFERENCE INTERVALS




CIR-A3
Val 28 No 30

Ruplaces C28-AZ
Val 20 No 13

Defining, Establishing, and Verifying
Reference Intervals in the Clinical

Laboratory: Approved Guideline—
Third Edition

CLSI / IFCC C28-A3
November 2008

mtexvals for guenhitabive chascal Iaboratory tests
A guideline for globtml apphcation developed tlmough de Chineal and Lasboratory
Stmndards Inshifiste CONSENSNs rrocess.

CLINICAL AND
LABORATORY
STANDARDS
INSTITUTE"




Clin Biochem Rev Vol 33 November 2012 | 141
Application of the Stockholm Hierarchy to Defining the Quality of

Reference Intervals and Clinical Decision Limits
Ken Sikaris

Table 2. The Stockholm Hierarchy apphied to reference intervals and clinical decision linnts.

Clinical decision It based on clinical outcome study
>.l6

e.g. HLuA; . cut-off based on the presence of diabetes outcome (retunopathy
Other methods of determiming reference interval or clinical decision hinut
a. Reference mtervals denived trom apparently healthy populations e.g. NORIP-" CALIPER.*
b. Climical decision limits based on chinicians™ opimons of disease e. g thyrowd-stimulating hormone (TSH) uppes
reference Iimit (2.5 mIU/L) from NACB_'!

Published protessional recommendations
a. Nanonal or internauonal expert bodies e.g. national urine protein cur-offs **
b. Expert local groups or individuals e.g. ARQAG.*' SONIC.#

Reterence limuts set by

a. Regulatoryv bodies e.g. prostate-specific antigen (PSA) cut-offs ./

b. Formal Reference Interval Survey e g. UK Harmony Survey.

Referance interval based on the current state of the art
a. Reference mterval used m posranalytical external quality assurance e g. pathology interpretation exercises ™!

b. Cuwrent publications on methodology e g. textbooks or kit inserts. ™




m Reference Limits Common Interval

Clinical Outcome [Based on clinical outcome Glucose, Lipids, HbAlc

Biological 2.5%0-97.5%0 distribution of JNORIP (Direct)
variation reference population SONIC (Indirect)

Clinician Survey Based on survey of clinician J|Troponin NHF

response to results.

Professional Based on Laboratory ARQAG, SIQAG,
Recommendations JExperts. AACB

Proficiency survey jBased on survey of common JUEK Harmony
reference intervals used.

_ State of the Art Based onmn what is available.




DEVELOPING REFERENCE INTERVALS

Sample Size Population

The IFCC & CLSI protocols A set of selection criteria is

typically suggest a minimum of required, which determines who

120 reference individuals for should be included or excluded

each sample or subgroup from the group of reference
individuals

Partition Criteria (gender, age, fasting, etc ..) usually required




VALIDATING THE TRANSFERENCE OF RI

CLST Section 11

11 Validation

Essentially. three approaches can be used to assess the acceptability of the transference of a reference

mmterval:

a subjective assessment
a statistical test on a relatively small number of reference individuals (eg, » = 20): and
an evaluation of a larger number of reference individuals (but fewer than » = 120. the number

needed to perform a standard reference interval study).

11.1 Validation: Subjective

a careful inspection of the

The acceptabilitvy of th I'ansic nay ratiie] > Sed !
factors of the oniginal appropri: reference value study. To be able to do this. all of the

AT L0723 = 1 -

xefex ence populatxou demooxaphxc \a11able> and oeooxaphxc locations must be adequately described and
be awvailable for rewview. Also. the preanalytical and the analytical procedural details, analytical
performance. the complete set of reference values. and the 1nethod of estimating the reference interval

must be stated. If. in the judgment of the laborato

labo I populatie
requirement 7

consideran




 Estimates of reference limits has limitations

 Expressed as the confidence mterval of the

Reterence Limits, eg 90% CI of the upper and
lower reference limits

e Conftidence intervals decrease as the number

of people 1n the study increases.

120 to know
how good
you are!

Small n




TRANSFERENCE OF RI: COMPARING THE
TEST SUBJECT POPULATIONS

CLSTI section 11.2

11.2 Validation: Using Small Numbers of Reference Individuals

This approach, calling for the receiving laboratory to test 20 selected subjects using the comparable or
same method of analysis. and accepting the manufacturer’s or donor laboratory’s linuts if two or fewer
test results fall outside those limuts, is statistically sound, as may be proven by recourse to tables of the

binomial distribution.
N=20
78 or more must fall into reference interval

This approach works if the RI applied is suitably narrow (i.e.

Imprecision is comparable
Also needs the same accuracy base
Decreased Imprecision a problem with this approach
 Reduce Cvi - Eg Collection/Transport
Reduce Cva - Eg Within run




Limitations of
the 18/20 Rule

Recognises
inaccuracy

Recognises
increased
imprecision

Does NOT
recognise
decreased
imprecision




11.3 Validation: Using I arger Numbers of Reference Individuals

Agam, the availability of robust statistical techniques provides another altermative. As suggested in

with reasonably narrow confidence limuts to be established.

N=60

Compare results:
If not significantly different — transfer
If significantly different — use new interval



DEFINING THE REFERENCE INTERVAL

Direct Approach Indirect Approach
Kit Inserts 4. Bhattacharya

—Assume that significant
subset of laboratory results

Historical ‘in house’ are from ‘unaffected’ patients
studies

—Guideline compliant studies —Use statistical means to

(eg CLSI C28:A3) derive the "healthy’
subpopulation

Publications / Textbooks

—Pre-guideline studies : ;
—'disease affected’ v.s.

—Pre-historic studies ‘unaffected’




COMMON SOURCES FOR THE "DIRECT
APPROACH” IF NEW RI REQUIRED

Kit Insert

Development of RI is resource
intensive

Now far more dependent on
manufacturers to establish
scientifically sound RI

All kit inserts generally state that
the RI should be verified by the lab

This is less labour intensive by
doing:
— Patient comparisons old & new method
Transference of RI

Published Data

Published RI studies are often
used my manufacturers for their
Kit inserts

Journal or Text books

Also useful for specific population
groups

May be method specific

These published RI should be
verified by the lab

Can use:
—Transference of RI




CLSI COMPLIANT RI STUDIES

«CLSI/IFCC
C28-A3
November 2008

—Published
—In-house

(unpublished)

Defining, Establishing, and Verifying
Reference Intervals in the Clinical
[.aboratory; Approved Guideline—

Third Editton

Mlﬁ.‘m et s p—kl—-s‘ llmnmnal wirrence valurs and iefesrese

A pt-drhern:- g}-ﬂul“-hmkwlo'rd&ruﬁl” Clhmmeal s Labocstony
Starsdards aonste Compensis proores

CLINICAL AND
LABOmATORY ' ‘
STANDAR DS

ImaTITUY =

. ’*




TRANSFERENCE OF RI: COMPARING THE
ANALYTICAL SYSTEMS

Appropriateness of donor reference laboratories RI
Comparability of pre-analytical factors

Comparability of analytical method: i.e. Assay results are
highly correlated but there is a proportional bias e.g.

y = 1.50 x - 0.832, r2 = 0.990
A result of 100 by the old method will now be 149 with the new method
A result of 500 by the old method will now be 749 with the new method

Comparability of test subjects

Validation




TRANSFERENCE

o))
o

Rl Metode Lama 10 - 40
RI Metode Baru 30 - 60

Metode Baru

10 40
Metode Lama



Clinical Chemistry S58:5 Pediatric Clinical Chemistry
OV — 00 20129

Closing the Gaps in Pediatric
Laboratory Reference Intervals:
A CALIPER Database of 40 Biochemical Markers in a
Healthy and Multiethnic Population of Children

David A. Colantonio,’? Lianna Kyriakopoulow, ' Man Khun Chan,!' Caitlin H. Daly, ' Davor Bring '+~
Allison A Venner,” Maria D. Pasic,” David Armbruster,” and Khosrow Adeli'-*"

Clinical Biochemistry

R e e M B
b e (e wWolume 45, ls=ues 15— 4, Septembaer 201 5, Page=1197—1 2193

CLSI-based transference of the CALIPER database of pediatric
reference INntervals from Abbott to Beckman, Ortho, Roche and
Siemens Clinical Chemistry Assays: Direct validation using
reference samples from the CALIPER cohort

MMathew P, Estey=- b, Sshlew H Cohen®, Dawid A2 Colantonio=- B, kMan Khun Chan=, Tina Binesh RMar-asti=,
Edward FRandells, Edgard Delwind, Jocelvne Cousineaud, WWijawlaxmi Srexs, Donald Sreeneeanwst, Cing H.

Mengd, Benjarmin Jungh, Jdalaluddin Bhuivanh, Dawvid Seccombel, Khosrow Sdelia. b ode . S




Reference Interval Validation

Table 1.

Procedures for transfer and validation of reference intervals.

Procedure

1. Do initial investigation of local laboratory assay to
assess its suitability to transfer proposed
reference interval obtained in formal study

2. Use method comparison study to a
Methods are similar enough t s
reference interval as is;
Methods are similar enough to develop a transfer
eguation; or
Bias will prevent refere:

-
al
0
3
~
1]
-
<
o
[
=
o
-}
wn
-
D
-

3. Perform z validation of proposed reference
interval to demonstrate:

Similar preanalytical processes and method
comparability including precision, bias, and
analytical specificity according to predefined
acceptance criteria; and

No relevant population differences;

Also consider use of 2 common reference interval
across multiple assays/platforms for anzalytes
with acceptable bias

Suggested Do’'s

Assess assay for compatible methodology and same
calibration traceability as used to establish reference
interval, and for bias:

Gather information from manufacturer, EQA programs,
and other published sources [Koerbin et al. (T7)} or
Do a method comparison study

a) Perform method comparison with same assay used to
establish refaerence interval as the comparator
according to CLSI EPO9-A3 [CLSI1(7)]:

Use leftover samples {from individuals or produce pools)
with concentrations across reference interval; and

Consider the data correlation and, if appropriate, use
regression analysis to determine slope and y-intercept
values to be used for transference

b) Perform a multisite (multiple platforms and multiple
laboratories) method comparison when considering
transfer to 2 common {shared) reference interval:

rozen aliquots from heazalthy individuals;

s data by applying allowable performance limits to

t any bias [Koerbin etal. (11 )]; and

re within acceptable performance limits for

) says/platforms, consider other evidence for

use of a shared reference interval [Tate etal.(15)]

a) Perform reference interval validation according to CLSI
28-A3 [CLSI(12)k
Analyze =20 samples obtained from healthy individuals;
Accept proposed reference interval if =2 values fall
outside reference interval

b) Mine existing laboratory data if these consist of mostly
unaffected results from a general practice population
[Jones (14 )]:

Compare midpoint of extracted data with corresponding
midpoint of data used to set reference interval; and
Assess expected flagging rates of proposed upper and
lower reference limits with current rates [Tate et al.
(151

Suggested Don'ts

If biases exist between methods owing to analytical specificity
or calibration differences, do not use proposed reference
interval

b) Do not share a common reference interval for analytes with
values outside the specified allcwable limits of
performance

a) Do not use proposed reference interval if:
Sample collection, transport, and sample handling
conditions are different from original study;
Method precision and bias are outside acceptance criteria
(QC and EQA criteria);
Significant population differences exist; or
>Z values are outside reference interval on 2 occasions.
b) Do not use data mining of laboratory data if:
Healthy distribution of values cannot be clearly
distinguished from the non-heaithy values; or
There is significant method bias resulting in falsaly high or
low flagging rates




HARMONISED REFERENCE INTERVALS

* What is necessary:

e 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.

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

Parameter
Males
WBC

Platelets

White cell and platelet counts
Bain. J Clin Pathol 1996;49:664-6

Caucasian Afrocaribbean  African SFGH

57(36902)  52(2895) 4502872 39417
218 (143-332) 196 (122-313) 183 (115-200)  150-400




Clinical Chemistry (2008) 54:2 356365
Sources of Variation of Commonly
Measured Serum Analytes in 6 Asian
Cities and Consideration of Common

Reference Intervals

Kiyoshi Ichihara,'” Yoshihisa itoh,” Christopher W.K. Lam,? Priscilla M.K. Poon,? Jeong-Ho Kim,*
Hiroshi Kyono,®” Naning Chandrawening.® Dewi Mullaty,® and Science Committee for the
Asian-Pacivic Federation of Clinical Biochemistry

Asahikawa: M
Asahikawa: F
Seouk M s
Seoul: F R 82.4% between individual
Yamaguchi: M gy 14.8% between city

Yamaguchi: F

Potassium variations

Tapei: M

Hong Fomg: kA

Hong Kong: F

Jakarta: F
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Variance Componenis

Between Individual
All but Creat & Urate

Between Gender
CK, Creat,
Trig, HDL, ALT, Urate

Between Age* (20-62)
ALP, Chol

Between City

LD, C3, C4, TP, Glob,
IgG, CRP

Na, K, CI, Urea (not Cr)

Ichihara K ef al, Clin Chem 2008;54:356-365
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Reference Interval Analysis

Method being evaluated:

Analute

Proposed Reference Range: 52

to 103

I

54

[525]

Mlethod being ewaluated:|

Reference FIange-:HIIIIII [ f=pe] e ]

BAnalyte

Reference Interval Analysis

1 .
=Date.

Unik=: gfdlL

ENTER RESULTS IN CELL 5 BELOWW

04

=3

22

345

234

222

321

234

321 232 332

122

245

234

2

321

234

241 232 332

L=

30

L=

L=

22

345

234

123

321

234

231 232 332

o

[=[s]

33

gz

122

S345

234

125

321

234

245 324 332

22

345

234

33T

321

234

243 321 332

53.4-63.1
53.1-74.5
T1.5-50.5
d0.5-31.3
31.3-37.6
37.6-103.35
103.3-109
103

1]
1
1]
1
3
[&]
1
1
3
Z

Mean: §39.85
S0 1428
Median: 53.5
Range: GO-117
Obs Dutside: 10,05
Grade: Acceptable

Reference Interval

22

345

234

222

321

234

21 223 332

22

345

234

305

321

234

243 431 332

22

345

234

222

321

234

234 23 332

22

345

234

30

321

234

212 21 332

z2

345

234

238

321

234

321 234 332

Fean:

s0:

FAinimume:
Mlaximume
PMAedian:

25463
83.02
23

432
236

Pl

Sregereme Percent

< 100

100 - 1526
1526 - 17239
1vs9 - 2062
2052 - 2315
2315 - 267.8
257.8 - 2841
2841 - 2104
3104 - 3367
3367 - 363
> 3B

1
=
o
Ju)
0
32
E
2
24
21
2

9.2
10.032
0.0
0.0z
8.3
2E.7
.02
1.7
20.02
7.5
1.7

Reference Interval




HKKI-PATELKI-PDS PATKLIN PROJECT FOR
REFERENCE INTERVAL

* INDRI Study : Indonesian Reference Interval Study

* INDRI Study Collaborate with Multi center Adult Rl Ichihara Project C-
RIDL IFCC.

Target Population 1000
Subjects

Common clinical
chemistry markers
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PIPER STUDY

Project of Indonesia Pediatric
Reference Interval (PIPER Study)

Study of The Indonesian Association for Clinical Chemistry and
Indonesia Pediatric Society




RINGKASAN

* Penentuan rentang rujukan waijib 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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