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Abstract : Rheumatoid factor (RF) is one of the criteria used for diagnosis of rheumatoid arthritis
(RA). The methed that has been used in our laboratory service for many years is latex agglutination assay
that gives semi-quantitative results. We are going to change from this method to nephelometry that gives
continuous results, The cut-off point of RF by nephelometry, comparison of these 2 methods and the 4
supplying companies were determined. Serum samples were collected from 70 patients with RA, 22
patients with various collagen diseases and 150 blood donors or normal old people. RF values by ne phelo-
metry and 4 commercial latex agglutination assays, that were Latex Alexon, Shield dingnostics, Biosystem,
and Behring diagnostics, were determined and compared. The results showed that the cut-off point of RF
by nephelometry was 14 IU/ml and the sensitivity and the specificity was 81% and 95% respectively. The
sensitivity and the specificity of latex agglutination assays by 4 companies were 76 % and 94 To, 68 % and
97%, 62 %and 98% and 64 % and 98 % respectively. We concluded that nephelometry gave higher sensiti-
vity than latex agglutination assays and Latex Alexon had the highest sensitivity when comparing among
the 4 companies.

Sasda msulEauiigunisasiaginaenaulanes Tae3s Nephelometric assay fiu Latex
Agglutination assay
sude Weevine vt asdnd Danyasd wu anws leedisynis Ao,
Tindo @nacinlsad wu.* assd dudgsssa wou s
*MATTMETEINENARTN,  *NNATIITYIANART,  ALZUWNHANRRTASIIWEALNG,
UM ANgIAuNRAR, NTAVNNMIUAT 10700,
A15ATTIT 2543; 52; 99-104,

*Department of Clinical Fathology, **Department of Internal Medicine, Faculty of Medicine Striraj Hospi-
tal, Mahidol University, Banghkok, 10700,

Received December 2, ]999

Accepred  Febrieary 4, 20000

o9




posz ] Comparison of Rheumatoid Factor Testing Methods:
Siriraj Hosp Gaz MNephelometric Assay Versus Latex Agglutination Assay
Yol. 52, No. 2, February 2000 160 Ronnachai Virivataveekul, et al,

suamasfuWArad (Rheumatoid Factor = RF) tﬂuvlﬁq'Luunﬂﬂﬁﬂﬁqnﬁwumﬁmﬁﬂ'ﬁqﬂ
lumsitadelsn fasniauguinend  mammas RF duiliene’d dwiuluniesniWogReUfiFennmedy
ndu (Latex agglutination) #uilunansmanei] uazlffiansmfiaz Anumensasanria munthas ud
FaiFurin Nephelometry #Anugs RF 'Firq:'f.'numﬁwﬂﬁﬂﬁﬁ%ﬁ'ﬂi?ﬁ‘lﬁgnﬁWuummm'ﬁmmzﬂu (cut-off point)
dufunspsnalaedsUfTFedungulivianas
alRaudangsudnatineneng 4 Wsndoafs fia Latex Alexon, Shield Diagnostics, Biosystem, Behring

i
wazldiansFaudounaniiniarewing 2 Gisananil

Diagnaostics

TneEsrumminatnainmiies 70 fetneaintilalradesniaugpnnend, 22 fMateain
r,:iﬂ'It:Tﬁ'ﬂ"ﬂ'ﬂﬁnLﬂunﬁﬂqqﬂnmmw%‘u LAz 150 ﬁ':i:uti'wiqf1nEju'i*rq"|mﬁﬂmu'%'ﬂQ’ﬂqﬂﬁq'iﬂqﬁ.u“lﬁ’un“ﬁﬁﬂm'ﬂﬂ
407 KAN1IANEINLIIAT RF fwmnzan (cut-off point) 1865 nephelometry Aa 14 WingsmsgIuse
anunaiafiwng Taedimaul LLﬂ:ﬂ'Jﬁwﬁme:ﬂgjﬁ’fﬂuﬂx 81 uar¥enaz 95 MuAIL IndiAA
ugzAnNs NEIRR R MR UNgHaInEn 4 \inegiifeuas 76 Ay 94, ouny 68 uax 97, Sauay

62 uas 08 URTBUAY 64 WA 98 ANMATAU

a7Ui195 Nephelomethy azliraAsmlaidndnIfiFunsdungy uasluszwinaingiann

ag ] ] e i L) =i
4 13dnAnislaeABURTu I edunds Latex Alexon arlidraraligange

INTRODUCTION

Rheumatoid factor (RIFF) is an immunoglo-
bulin that reacts with the Fo portion of an [gG
maolecule! therefore, RF is an anti-antibody, RE is
one of the eriterias in American Rheumatism
Association (ARA) used for diagnosis of rheumatoid
arthritis? and also for prognostic prediction®, There
are several methods that are agglutination (latex
agglutination and hemagglutination) and nephelo-
metric methods o determine RE Latex agglutina-
tion has been used in our laboratory service for many
years, It takes time to perform the test especially
positive results because the tests must be repeated
with serial two fold dilution until final titers have
been reached before they are reported and needs
experience o interpret the positive and negative
results {subjective decision), In contrast to latex
agglutination, nephelometry is a method used with
automated commercial analyzers and the results are
guantitative, fast, precise and easy to perform. The
results of latex agglutination are reported in titers
whereas the ones of nephelometry are reported in
continuous values, We are planning to change from
latex agglutination assay to nephelometry because
of reasons that have been mentioned. Our purpose of
the study is to find the cut-off point of RF for

diagnosis of patients with suspected of rheumatoid
arthritis by nephelometry and to compare the
sensitivity and specificity of the tests by nephelo-
metry with the other 4 companies by latex agglu-
tination and among these 4 companies as well.

MATERIALS AND METHODS
Materials
Five milliliter of each serum sample from
patients with rheumatoid arthritis(RA), blood donors
or normal old people who came to check up (normal
control) and patients with various collagen diseases
(14 systemic lupus erythematosus, 2 gout, 2 sero-
negative spondyloarthropathy, 1 reactive arthritis, 1
mixed connective tissue disease,]l scleroderma and
| sjogren disease) were collected and kept at =70
until examination and each serum sample was
examined with tests from all companies at the same
time. The sample size was about 70 when expected
sensitivity was 80% and acceptable error was 10%.
The exclusion criteria was serum samples from adult
patients who were diagnosed of rheumatoid arthritis
as criterin of ARA including RF positive criteria and
from serum samples of blood donors and normal
people who had chronic fever or joint arthritis.
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The four companies that commercial latex
agglutination assays were purchased from in this
study were Latex Alexon, Shield Diagnostics,
Biosystem, Behring Diagnostics. Serum dilution was
started with titer at 1:20, 1:1, 1:1, and 1:1 for latex
agglutination assays from 4 companies respectively
and then serial 2-fold dilution was used to continue
the tests until the positive resulls became negative.
For nephelometric assay, automated machine from
Dade Behring (BN 100, software version N 1.1A) was
used in this study. Intra assay varation of 3 defferent
RF concentrations at 52, 20, and 510 IU/ml 1% in the
range of 4.2 % to 6.1 % (n = 20) and Inter assay
variation {n = 10) of 3 different RF concentrations at
92, 155 and 306 IU/ml) is 9.3 %, 6.2 % and 6.6 %
respectively (Data from Dade Behring Inc.). Serum
dilution was started with titer at 1:20 and then 1: 100,
1:200 and 1:400 by automated machine until RF
values could be determined if they were very high.
The minimum detection level of RF value was 3 1U/
ml and the values less than this level were reported 3
[Ufml,

Principle of the méthods
Latex agglutination®

This method is an indirect agglutination
reaction which in this study latex particles are coated
with human gamma globulin. Clumping of antigen

positive. They are qualitative tests and semi-quanti-
tative results can be obtained by titration as our study.
Nephelometry®

Nephelometry is a direct method of
measuring light scattered by particles suspended in
solution. The instrument detects the scattered light
atan angle different from the incoming light source.
The low intensity of scattered light, sometimes not
visible to the eye, is measured by a sensitive detector,
Latex particles coated with human gamma globulin
used in this study bind and form immune complexes
with rtheumatoid [actor, particles capable of scattering
light,

Statistical Analysis

The cut-off point of RF values by nephelo-
melry was determined by the optimal point of the
highest sensitivily and the specificity which must
have been higher than 95% and a likelihood ratio
was determined for cach level of RE result. The cut-
off point of latex agglutination assays used the titer
as recommended by each company, Then the
sensitivity and specificity of each assay were
compared and ROC curve of cach test was shown.
Mann-Whitney U test was used for comparing RF
values from 2 independent groups between male and
female and Kruskal-Wallis ANOVA for RF
values from among 5 age groups in normal control.

RESULTS

Serum samples from 70 patients with RA, 22 patients with various collagen diseases, and 150 blood

donors and normal old people were examined.

Table 1. Baseline characteristics of study groups

Patients with RA Patients with non-RA Blood donors
Number of cases 0 22 150
Age (mean and range) 49,85 (23-81) 3477 (21-59) 47.85 (21-80)
(SD) 14.02 8.16 12.76
Female/male (%) 655 (93%) 19/3 (R6%) THT9 (47%)
RF value (medianfrange) 104.4 (3-1160) 3{3-92.5) 3(3-21.0




e =2l Comparison of Rheumatoid Factor Testing Methods:
Siriraj Hosp Gaz Nephelometric Assay Versus Latex Agglutination Assay
Val. 52, No. 2, Febroary 2000 102 Ronnachai Viriyataveekul, et al.

Table 2. Median and Mode of RF values in each age group from blood donors and normal old people

Age (year) N Median Mode
23-30 14 3 3
31-40 27 3 3
41-50 50 3 3
51-60 32 3 3
=60 27 3 3
Total 150 3 3

P value = 0.097

Table 3. Median and mode of RF values in each gender group from blood donors and normal old people

Sex N Median Mode
Female 71 3 3
Male 79 3 3
P=0.951

The sensitivity, specificity and likelihood ratio for each level of RF by nephelometry were shown in table 4
and 3

Table 4. Sensitivity and specificity at each level of RF by nephelomettic assay

RF values Sensitivity Specificily Specificity
{(TU/ml) (Blood donor gr) {non-RA gr)
4 BY % T % 68 %
8 87 % ol % T %
10 85 % 93 % 77 %
14 Bl % 95 % B6 %
14 B0 % 96 % 86 %6
] 78 % 07 % 8O %
20 77 % 99 % 86 %
25 76 % 100 6 86 %

Tahle 5. Likelihood ratio at each range of RF by nephelometric assay

RF test results Likelihood ratio
1-13.9 0.2
14-90 33
=00} 1.3
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Table 6. The sensitivity and specificity for each titer level of latex agglutination assay in each company were
as follows

Titer Alexon Titer  Shield diag Biosystem Behring diag
1:20 T6/94 % 1:1 08 f97 % 62/ 98 % G4 f O G
1:40 T0/99 % 1:2 G /98 % 48 /90 5% 54799 9%
1:80 50/99 % 1:4 54/ 98 % AT 100 % 3R 100 %
1:160 44 1 100 % 1:8 44 /99 9 304100 % 317100 %
1:320 24 /100 % 1:16 274 100 % 20/ 1040 9% 24 1100 %
1:640 14 /100 % 1:32 22 4100 % 8.5/ 100 % 18/ 100 %
1:1,280 1.4 /100 % 1:64 14 100 % 2.8/ 100 % 8.5/ 100 %
Sensitivity
100 i l“ncphclumctr}f
.r""'-'-r 1
— 2" Latex Alexon
— 3"Sheild diagnostic
™~ 4"Behring diagnostic
& ijicsystE:m
0 100
I-specificity
Figure . ROC curve
DISCUSSION Alexon had the highest sensitivity, but the specificity

As the criteria of ARA for diagnosis of RA,
the laboratory test for RF value which will be used
to deteet the patients who are suspected of RA, should
have specificity higher than 95 % in normal people.
The cut-off point of RF for diagnosis of RA by
nephelometry should be 14 IU/ml {Table 4). We chose
the RF value at 14 TU/ml to be the cut-off point,
because the specificily was more than 95% as the
criteria of ARA and the sensitivity was the highest
value among them and the specificity for the non-
RA group was also the highest value. Among the 4
companies of latex agglutination sssays (Table 6),

was lower than 95 % which was not high enough and
il we chose the cut-off point at the titer of 1:40, the
specificity was too high so the cut-off point should
have been between these two titers and the specificity
would be the optimal value, The highest sensitivity
of the latex agglutination assays among 4 companics
was less than nephelometry even though the
specificity of the other three companies were higher
than we needed but the serum we had used was the
highest concen-tration. So nephelometry had the
highest sensitivity and when we made ROC curves
{Figure 1), the results were the same.
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From the blood donor and normal old people
group (Table 2 and 3), the study showed that gender
and age had no effect on RF valves. It might be that
the sample size was not big enough and the sample
was nol randomized. In the RA group, our dala
confirms that about 80% of the patients with RA will
have positive RE®

CONCLUSION

This study showed vus that nephelometry
was better than latex agglutination assays when
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