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An Empirical Study of the Clinically Reportable Range in Clinical Chemistry
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The purpose of the clinically reportable range (CRR) in clinical chemistry is to estimate linearity in
working range. The reportable range includes all results that may be reliably reported, and embraces two
types of ranges: the analytical measurement range (AMR) is the range of analyte values that a method can
directly measure on the specimen without any dilution, concentration, or other pretreatment not part of the
usual assay process. CAP and JCAHO require linearity on analyzers every six months. The clinically
reportable range is the range of analyte values that a method can measure, allowing for specimen dilution,
concentration, or other pretreatment used to extend the direct analytical measurement range. The AMR cannot
exceed the manufacturer’s limits. Establishing AMR is easily accomplished with Calibration Verification
Assessment and experimental Linearity. For example: The manufacturer states that the limits of the AST on
their instrument are 0-1100. The lowest level that could be verified is 2. The upper level is 1241. The
verified AMR of the instrument is 2-1241. The lower limit of the range is 2, because that is the lowest level
that could be verified by the laboratory. The laboratory could not use the manufacturer’s lower limit of 2
because they have not proven that the instrument values below 2 are valid. The upper limit of the range is
1241, because although the lab has shown that the instrument is linear to 1241, the manufacturer does not
make that claim. The laboratory needs to demonstrate the accuracy and precision of the analyzer, as well the
validation of the patient AMR. Linearity requirements have been eliminated from the CLIA regulations and
from the CAP inspection criteria, however, many inspectors continue to feel that linearity studies are a part
of good lab practice and should be encouraged. If a lab chooses to continue linearity studies, these studies
must fully comply with the calibration/calibration verification requirements of CLIA and/or CAP. The results
of lower limit and upper limit of clinically reportable range were total protein (2.1 - 79.9), albumin (1.3 -
39), total bilirubin (0.2 - 106.2), alkaline phosphatase (13 - 6928.2), aspartate aminotransferase (24 - 7446),
alanine aminotransferase (13 - 6724.2), gamma glutamyl transpeptidase (16.64 - 9904.2), creatine kinase
(15.26 - 4723.8), lactate dehydrogenase (127.66 - 13231.8), creatinine (0.4 - 129.6), blood urea nitrogen (8.67
- 925.8), uric acid (1.6 - 151.2), total cholesterol (48.52 - 3162), triglycerides (36.91 - 3367.8), glucose (31
- 4218), amylase (21 - 6694.2), calcium (3.1 - 118.2), inorganic phosphorus (1.11 - 108), HDL (11.74 - 666),
NA (58.3 - 1800), K (1.0 - 69.6), CL (38 - 1230).
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Table 1. Summary clinically reportable range on 12 items

N tem TP ALB TB  ALP  AST  ALT  GGT Ccp LD CRE  BUN
1 2.1 1.3 0.2 13 24 13 15 44 124 0.4 8.4
2 2.1 1.3 0.2 13 24 13 16 44 125 0.4 8.3
3 2.1 1.3 0.2 13 24 13 15 44 125 0.4 8.0
4 2.1 1.3 0.2 13 24 13 16 44 126 0.4 8.3
5 2.1 1.3 0.2 13 24 13 16 44 125 0.4 7.7
6 2.1 1.3 0.2 13 24 13 16 43 125 0.4 8.3
7 2.1 1.3 0.2 13 24 13 16 44 127 0.4 8.5
8 2.1 1.3 0.2 13 24 13 16 43 127 0.4 8.0
9 2.1 1.3 0.2 13 24 13 15 44 123 0.4 7.9
10 2.1 1.3 0.2 13 24 13 15 43 125 0.4 8.3
mean 2.1 1.3 0.2 13 24 13 15.6 14.3 1252 0.4 8.17
SD 0 0 0 0 0 0 0.52 0.48 1.23 0 0.25
M+2SD 2.1 1.3 0.2 13 24 13 16.64 15.26 127.66 0.4 8.67
ULO AMR 133 6.5 17.7 1154.7 1241 1120.7 1650.7 787.3 2205.3 21.6 154.3
LLO CRR 2.1 1.3 0.2 13 24 13 16.64 15.26 127.66 0.4 8.67
ULO CRR 79.8 39 106.2 69282 7446 67242 9904.2 4723.8 13231.8 129.6 925.8
Table 2. Summary clinically reportable range on 10 items
item
No. UA TC TG GLU AMY CA 1P HDL NA K CL
1 1.6 48 35 31 3.1 0.8 11 58 1.0 38
2 1.6 48 35 31 21 3.1 0.9 11 57 1.0 37
3 1.6 48 36 31 21 3.1 1.0 11 58 1.0 37
4 1.6 48 36 31 21 3.1 1.0 11 57 1.0 36
5 1.6 48 35 31 21 3.1 1.0 11 57 1.0 36
6 1.6 47 37 31 21 3.1 1.0 11 57 1.0 36
7 1.6 48 35 31 21 3.1 1.0 11 57 1.0 37
8 1.6 48 35 31 21 3.1 1.0 11 57 1.0 36
9 1.6 48 356 31 21 3.1 1.0 12 57 1.0 36
10 1.6 48 35 31 21 3.1 1.0 11 58 1.0 37
mean 1.6 47.9 35.5 31 21 3.1 0.97 11.1 57.3 1.0 36.6
SD 0 0.32 0.71 0 0 0 0.07 0.32 0.48 0 0.7
M+2SD 1.6 48.52 36.91 31 21 3.1 1.11 11.74 583 1.0 38
ULO AMR 253 527 561.3 703 1115.7 19.7 18 111 300 11.6 205
LLO CRR 1.6 48.52 36.91 31 21 3.1 1.11 11.74 583 1.0 38
ULO CRR 151.2 3162 3367.8 4218 66942 1182 108 666 1800 69.6 1230

Legend : ULO AMR : upper limit of analytical measurement range, LLO CRR : lower limit of clinically reportable range, ULO CRR
: upper limit of clinically reportable range, SD: standard deviation, M: mean

34



Korean Soc. Clin. Lab. Sci. 39(1):31-36, 2007

YBEI 7FsHSAE BT AP A siehx| o
XS B Zbzb 1 W 9E TP(2.1-79.9), ALB(1.3-39),
TB(0.2 - 106.2), ALP(13.0-6928.2), AST(24.0 - 7446),
ALT(13.0 - 6724.2), GGT(16.64 - 9904.2), CP(15.26 - 4723.8),
LD(127.66 - 13231.8), CRE(0.4 - 129.6), BUN(8.67 - 925.8),
UA(1.6 - 151.2), TC(48.52 - 3162), TG(36.91 - 3367.8),
GLU(31- 4218), AMY(21 - 6694.2), CA(3.1-118.2),
IP(1.11-108), HDL(11.74 - 666), NA(58.3 - 1800),
K(1.0 - 69.6), CL(38 - 1230)2 E}sTh,

371 S13hed
= 1999). AMRE
s geba 5 gk
Fo] REWE Y]
CEROLIE

dol Fat 1R 4
3 Amote] Aoo|ch(R
JNE9] W3R st 1 WSS

Reportable range®] Aol oJshdA Al
W77} calibration®. & 2138+ 82lo] & A
¥ M serum acetaminophen/paracetalmol(Bayer
reagents)oll A AlFS d7]9] F7)o) 15Uz HEE 2
IO FAAE 145 mgLs B, AT AokS AL
£33 Agoles A7E 200 mgl IS HY
(Marquis, 2007).

BAZAI0H QPRI AESE THH Fol9)
H 75 H 9l(reportable range)E A8}t AjZ o] f
AP Ao QA Slolsh FAE 1T A2
& 7ol AR FANRE ofF Aol ol
glo] = AAAE glo] 4% H2 54 /Psd 54

Welsh Ahz HA4e Holk ZPUAT ek, ¥4

£ AR BE AALL A7) A ARA 5
e Hg2 st AN BT 9 S92
welst sloletn Pz,
AR AT BRAT US4
aasel web QWAALe WelE Aol
PgA oJ9g s WA meb thzn 2o
AgE AgAse sEd mebd 1 ogsle date
AL A4S S0 NP Aokt 24719 A4

35

alibration processoll WehA 1 SAHEH7F A
71Ho2 FASAHL Y AAE AFF
Zo gt A}SEY calibration

Aldste Aol wif ettt

<
a
=.
=
Q
o
=
5
B
b1

o AA Aol wepd tha A% AE
g QG
R s ele] B MelE BN
£ Apgalvyol mepy ofzke] Aol
N

al

3) YR s AEE i
= ik
k3

A

$4ATe A 2

Wl WE &g AR 8
o FRrEE Wge gas] AN RS Ted
Aoleha sk
4 B9 AP} (2o B TSl Y
9 QIH 9B FH FH ASHOT YR
5N AET 5 Aoke Aol h frefstria ot
anEH

1. College of American Pathologists. Commission on
Laboratory Accreditation, Laboratory Accreditation
Program, Chemistry and Toxicology Checklist P45-46,
College of American Pathologists, Chicago, 2006.

2. College of American Pathologists. Commission on
Laboratory Accreditation, Laboratory Accreditation
Program, Immunology Checklist P32-33, College of
American Pathologists, Chicago, 2006.

3. Westgard JO. Basic Method Validation, 2nd Edition,
Training in Analytical Quality Management for Heal-
thcare Laboratories, P89, Westgard QC, Inc., Madison,

2003.



CHBll AR ALTFESIX| 39(1):31-36, 2007

. Marquis P, Verifying the reportable range of an
analytical method in clinical chemistry pl-7, 2007.

http://www.multigc.com.

2, 294 6 45} ARA%: 4FF9 A

%. p580-3, HW &, A&, 2004.

36

6.

Bl A9 6 A0k JER: 1554 A=
739. p237, H &, AL, 2004.
BT, A A, oldE], B @, P55,

ShtefsAl A, 1999,





