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Evaluation of Automated Assays for Measuring Serum Hyaluronic Acid: For the Diagnosis

of Rheumatoid Arthritis

oiile -

Mi-Soon Han, M.D., Yongjung Park, M.D., Hyon-Suk Kim, M.D.

ot P
U8 - Yok

HANM|CHS Ofntthst MEARE TSI A

Department of Laboratory Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Background: Hyaluronic acid (HA) is present in the connective tissues wherein it functions as a lubricant. HA is known to be increased in both
synovial fluid and serum when inflammation occurs in the joint. We measured serum HA concentrations by automated assays and determined its
reference interval and its usefulness as a diagnostic marker in patients with rheumatoid arthritis (RA).

Methods: Serum specimens collected from 121 healthy individuals and 253 patients with various arthritis were used for measuring HA with two
automated assays, namely, LPIAACE (Mitsubishi, Japan) and LT Auto Wako (Wako, Japan). The association between serum HA concentration and
the diagnosis of RA was estimated by receiver operator characteristic (ROC) analysis and multivariate logistic regression.

Results: The 95th percentile upper reference limit of serum HA was 57.28 ng/mL (90% confidence interval [CI], 46.30-68.20 ng/mL) for LPI-
AACE and 72.64 ng/mL (90% CI, 57.30-85.70 ng/mlL) for LT Auto Wako. Area under the ROC curve values of serum HA for discriminating the RA
group from the non-RA group were 0.68 for LPTAACE and 0.70 for LT Auto Wako. The odds ratio for serum HA in predicting RA was 1.02 (95% CI,

1.02-1.04) for LPTAACE and 1.03 (95% CI, 1.02-1.05) for LT Auto Wako.

Conclusions: This study provides a reference interval for serum HA concentrations in Koreans. This result suggests that the serum HA concen-
trations could be helpful as a complementary marker for discriminating RA from other types of arthritis, as well as distinguishing patients with RA

from healthy controls.

Key Words: Hyaluronic acid, Rheumatoid arthritis, Automated assay
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a1, LT Auto Wako AJ9FS Hals= 105.84 W 422.00 ng/mLel
k] 2o thato] 27k 5.0% U 420%9] oIS ey
TH(Table 1).

2. 8% slYREM S| HaAZ
Tukey fenceS 2]-8-3F A3} 1217119] A3} % LPIAACE A|2F2] 7
2109, LT Auto Wako A|2FL 507} o] A2 2 A= o] 2| A5
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HTHP=0.014). oof| H]af, LT Auto Wako A|eFe] 7-9- AJH &
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*é
57.28 ng/mL (90% CI, 46.30-68.
Auto Wako A|2FL- 72,64 ng/mL (90% CI, 57.30-85 70)@‘1‘%
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Table 1. Precision performances of two assays in measuring serum hyaluronic acid

i Mean level Standard deviation (%% coefficient of variation)
Assays Materials -
(ng/m) Repeatability Between-run Between-day Total
LPIAACE-HA QC low 64.65 4.18 (6.5%) 0.00 (0.0%) 3.40 (5.3%) 5.39 (8.3%)
QC high 27761 5.86 (2.1%) 4.49 (1.6%) 7.64 (2.8%) 10.62 (3.8%)
LT Auto Wako QC low 105.84 1.88 (1.8%) 3.91 (3.7%) 2.97 (2.8%) 5.26 (5.0%)
QC high 422,00 4,54 (1.1%) 14.60 (3.5%) 9.32 (2.2%) 17.91 (4.20%)

Abbreviation: QC, quality control.

Table 2. Characteristics and serum hyaluronic acid concentrations of the healthy individuals and arthritis patients

Groups
Parameter Healthy (N=121) RA(N=117) JRA(N=31) 0A (N=39) ISR Falue
RA and OA (N =66)
Age (yr)* #10(340-520)  570(515-660)  140(120-170) 560 (530-620) 490 (348-57.0) <00001
Male, N (%) 58 (47.9) 20(17.1) 17 (54.8) 5(14.7) 24 (36.4) <0.0001
HA*(ng/ml) by LPIAACE 1860 (11.90-3120) 5520 (19.50-13230) 840(490-210)  3200(2380-5320) 1920 (9.33-38.45) <00001
by LTAutoWako 2850 (19.20-42.10) 77.90 (37.90-147.75) 2260 (1480-59.10) 7300 (4500-10930)  37.85(19.53-7795) <0001

*Data are shown as median (1st to 3rd quartiles). Sex and age between the study groups were evaluated by chi-square and Kruskal-Wallis tests, respectively.
Abbreviations: RA, rheumatoid arthritis; JRA, juvenile rheumatoid arthritis; OA, osteoarthritis; HA, hyaluronic acid.

100 www.labmedonline.org

http://dx.doi.org/10.3343/lmo0.2014.4.2.98



stolz Q|: Automated Assays for Hyaluronic Acid

MO

L]
400 - P<0.0001 —|
w <.l
% I ,_I'I
5 300 |- ¢
=
£
gl L]
— 200
= .
c [ ]
=
Z 100
2
o
E == =
i
0 ; | | |
Arthritis,
Healthy RA 0A
n -z excluding RA
(N=121)  N=117)  (N=39) . oA N-66) @
o [ ]
I P=0.0059
£ 40 | P<0.0001 “
o
+= - [ ] — F=0.
E P<0.0001 - §p————~ F=0.0002
5 300
o L]
E ]
C:ﬂ L]
= 200 -
ju
£
>
g
< 100 °
P | ==
4
0
Healthy Arthritis,

(N= 117] (N 39] excluding RA e

(N=121) and OA (N=66)

Fig. 1. Levels of serum HA among patients with RA, OA, arthritis ex-
cluding RA and OA, and healthy subjects. (A) LPIAACE; (B) LT Auto
Wako. The upper and lower ends of boxes and box inner lines corre-
spond to the 3rd and 1st quartiles and median values, respectively.
Error bars denote minimum and maximum values, and circles indicate
outlier values.

Abbreviations: HA, hyaluronic acids; RA, rheumatoid arthritis; OA, os-
teoarthritis.

7} 0.70 (95% CI, 0.64-0.76), LPIAACE A|2F2 0.68 (95% CI, 0.62-

075)01L1, 5 AJoke] AUC 7kl §-01t Zol7} olehP=03139;

El Bl alo] 7
T(N=12D7} FOE AT A (N= 117)— sk ¢
7} S0 A S ThHEF EAI%E A3 LPIAACE A|oFe =
A 3|eF2 Z AL 0] ORS 1.02, LT Auto Wako AJ2ES.
AL 55 0] ORS 1.030|JTHTable 3).
ki) HE AR gt Xdiﬂ o ol gt = Alok 2H &
A A= 0914 (P<0.000DE
2 ABHAE B9, Passmg and Bablok 3]#&4] A} 2]
218 th2 3} ZRITHIT Auto Wako HA 5-%==1.19 X LPTAACE HA
=T4721, N=364).
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Fig. 2. ROC curves for serum concentration of HA in discriminating RA
from unspecific arthritis. The AUCs are 0.68 (95% Cl, 0.62-0.75; P<
0.0001) and 0.70 (95% Cl, 0.64-0.76; P<0.0001) for LPIAACE and LT
Auto Wako, respectively.

Table 3. Results of multivariate analysis for discriminating rheumatoid
arthritis patients (N=117) from healthy subjects (N=121)

Assay Factors Odds ratio 95% Cl P value
LPIAACE-HA Female 543 2.50-11.80 <0.0001
Age (yr) 1.06 1.03-1.10 <0.0001
HA (ng/mL) 1.02 1.01-1.04 0.0003
LT Auto Wako ~ Female 5.7 2.56-13.14 <0.0001
Age (yr) 1.06 1.02-1.09 0.0008
HA (ng/mL) 1.03 1.02-1.05 <0.0001

Abbreviations: Cl, confidence interval; HA, hyaluronic acid.
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