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Usefulness of Silica Clotting Time for Detection of Lupus Anticoagulants

Hye Ryun Lee, M.D.}, Ji-Eun Kim, M.S.!, Soo-Hyun Ha, M.T.?, Hyun Kyung Kim, M.D.!, Seonyang Park, M.D.,
and Han-Ik Cho, M.D.!

Department of Laboratory Medicine', Seoul National University College of Medicine; Department of Laboratory Medicine?, Seoul National
University Hospital; Department of Internal Medicine®, Seoul National University College of Medicine, Seoul, Korea

Background : The presence of lupus anticoagulants (LA) is a strong risk factor for thrombosis in
antiphospholipid syndrome. We investigated the usefulness of addition of silica clotting time (SCT)
to the pre-existing dilute Russell’'s viper venom test (dRVVT) for detection of LA. Also, we analyzed
differences in the thrombotic features and the characteristics of antiphospholipid antibodies between

dRWT and SCT.

Methods : A total of 167 patients positive for LA or anti-cardiolipin (anti-CL) antibody and 76 healthy
controls were enrolled. The dRVVT and SCT were used for detection of LA. Anti-CL, anti32-glyco-
protein | (anti-32 GPI) and anti-prothrombin (anti-PT) antibodies were measured using commercial

ELISA kits.

Results : In detection of thrombosis, the sensitivity of the combined test of SCT and dRVVT was
56.4%, which was higher than that of dRVVT alone (46.2%) or SCT alone (23.1%). The specificity of
the combined test (80.9%) was comparable to that of dRVVT (81.9%). Also, odds ratio for predict-
ing thrombosis was higher in the combined test than in dRVVT or SCT alone. When normalized LA
ratio of the two tests was compared, the group of patients with higher ratio of SCT showed signifi-
cantly higher prevalence of recurrent abortion and higher positivity of IgG types of anti-CL, anti{32
GPI and anti-PT than the group with higher ratio of dRVVT.

Conclusions : Addition of SCT to dRVVT can improve the detection sensitivity of thrombosis in LA
test. And the high normalized LA ratio of SCT may be a useful parameter for detection of recurrent

abortion. (Korean J Lab Med 2009,29:497-504)

Key Words : Dilute Russell's viper venom test (dRVVT), Silica clotting time (SCT), Antiphospholipid
antibody, Antiphospholipid syndrome, Vascular thrombosis, Pregnancy morbidity
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PRAANAGA T T A DA E= IR FA Q] FFol=
SUAANE A EE FF A3 upus anticoagulant,
LA BAHAH(ELISA)C 2 S == anti—cardiolipin anti—
body (anti—CL) &, anti-82 glycoprotein I (anti-32 GPI)
3|, 222 anti—prothrombin (anti—PT) &3] S| JUTH3,
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(KCT), silica clotting time (SCT), dilute prothrombin time,
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FELYIA B2S S RE BN dRVVTSH
SCT % /b W02 ww gkl B4 29392 4

A2 sto] dRVVT HAF 98 E -8 LAC Screen/LAC Con—
firm Kit (HemosIL, Instrumentation Laboratory, Milan,
Italy)%} silicas ©]-8-3t Silica Clotting Time Kit (HemosIL,
Instrumentation Laboratory, Milan, Italy)& ©]-&3s}%itt.
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phospholipid units)/MPL (IgM phospholipid units) wj %
o wAstylct.

3) Anti-B2 GPI ZA}

BAHAHE o] 83 ARESHE QUANTA Lite B2-GPI 1gG/
IgM/IgA ELISA Kit (Inova Diagnostics, San Diego, CA,
USA)E ol §3te] FAHE Aastsich. A3 B2 1gG, IgM,
IgA 2% >20 SGU (standard 2 GPI IgG units)/SMU (stan—
dard f2 GPI IgM units)/SAU (standard 2 GPI IgA units)
o vf P02 WSt

4) Anti-PT ZAt

AAHAHE o838t AESH ORGENTEC Anti—Proth—
rombin IgG/IgM ELISA Kit (ORGENTEC Diagnostik Gm~—
bH, Mainz, Germany)& ©|-&3slo] HALE Alggstqlct, 2}
gL TG} IgM B 10 U/mL oA of Ao wgst
Tk,
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Table 1. Characteristics of studied population

Patients Healthy control
Number 167 76
Age Mean=+SD 422204 yr 53.0+14.6yr
range 1-91yr 18-81 yr
Gender M:F 58:109 45:31
(84.7%:65.3%)  (59.2%:40.8%)
Clinical Avrterial thrombosis 19 (11.4%) 0(0.0%)
features  Venous thrombosis 10 (6.0%) 0(0.0%)
Recurrent abortion 10 (6.0%) 0(0.0%)
Total 39 (23.4%) 0(0.0%)
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Table 2. Sensitivity and specificity according to detection meth-
ods of lupus anticoagulant in predicting thrombosis

Thrombosis Sensi-  Speci-
Present Absent tivity ficity
(N=39) (N=204) (%) (%)
dRWT
Positive 18 (46.2%) 37 (18.1%) 46.2 81.9
Negative 21(53.8%) 167 (81.9%)
SCT
Positive 9(23.1%) 16 (7.8%) 23.1 92.2
Negative 30 (76.9%) 188 (92.2%)
dRWVT or SCT*
Positive 22 (56.4%) 39 (19.1%) 56.4 80.9
Negative 17 (43.6%) 165 (80.9%)

*considered as positive when either dRVVT or SCT was positive.
Abbreviations: dRVVT, dilute Russell's viper venom test; SCT, silica clot-
ting time.
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YAZ of2of tigt wAH]7} 8,75 (95% A& 7Y, 3,79-20.19)
2 7 &Sk tHTable 3).
FEASIQIA AAE A8 167 5 dRVVT E= SCT

W02 SRR A ERF‘: Z 619(36.5%)°|
1912} AAP(ERVVT, SCT)O| w2 917
2AgA 9] 44 vlstr] Y8l dRVVTSE SCT o2 15t
normalized LA ratios H|13}¢], dRVVTY normalized LA
ratio’t SCT WHoflA 2] Akt o 2 Sk dRVVTZ &2

BE235193, SCT W'H 9] normalized LA ratio”} dRVVTOA]
o] Zlwrt o 2 $RH= 'SCT 0.2 HR3lArt. ofof uet 61
W & 44788 JRVVTHEORE 1798S SCTHe R BRE Q)
= 3 Afolo] dAkAKTL Bl A AlEkA o] AARS vl wE Aul=
Table 42} 2},

2 AfolollA] Lholoh ABlol A £0JF Kol Holx] o}

Table 3. Odds ratios according to detection methods of lupus
anticoagulant for predicting thrombosis

Odds ratio Pualue
(95% confidence interval)

dRWT

Negative 1*

Positive 5.94 (2.59-13.62) <0.001
SCT

Negative 1*

Positive 5.10(1.81-14.37) 0.002
dRWT or SCT'

Negative 1*

Positive 8.75(3.79-20.19) <0.001

*Reference category; 'considered as positive when either dRVVT or SCT
was positive.
Abbreviations: See Table 2.
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Table 4. Clinical features and antiphospholipid profile of 61
patients with lupus anticoagulant classified according to detec-
tion methods of lupus anticoagulant

dRWVT group* SCT group!

(N=44) (N=17) Pvalue

Age (yr)

Mean+SD 339+187 342+218 NS
Sex

M:F 17:.27 6:11 NS
Clinical features

Arterial thrombosis 6/44 (13.6%) 217 (11.8%) NS

Venous thrombosis 6/44 (13.6%) 117 (5.9%) NS

Recurrent abortion 2/44 (4.5%) 5/17 (29.4%) 0.015
aCL

lgG 5/44 (11.4%) 717 (41.2%) 0.026

IgM 7/44 (15.9%) 317 (17.6%) NS

Total 10/44 (22.7%) 717 (41.2%) NS
anti-82GPI

IgG 2/44 (4.5%) 517 (29.4%) 0.015

IgM 3/44 (6.8%) 117 (5.9%) NS

IgA 7/44 (15.9%) 5/17 (29.4%) NS

Total’ 10/44 (22.7%) 7/17 (41.2%) NS
anti-PT

lgG 6/44 (13.6%) 717 (41.2%) 0.033

IgM 1/39 (2.6%) 0/12 (0.0%) NS

Total' 7/40 (17.5%) 4/14 (28.6%) NS

*the patients with the ratio of the dRVVT exceeded that of the SCT; 'the
patients with the ratio of the SCT exceeded that of the dRVVT; ‘consid-
ered as positive when either IgG or IgM (or IgA in the anti-32 GPI) was
positive.

Abbreviations: dRVVT, dilute Russell's viper venom test; SCT, silica clot-
ting time; NS, not significant; anti-CL, anti-cardiolipin antibody; anti-52
GPI, anti-B2-glycoprotein I; anti-PT, anti-prothrombin.

P=0.016 P=0.043 P=NS
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dRVVT group SCT group Q dRVVT group SCT group 9 dRVVT group SCT group e

Fig. 1. Comparison of IgG values of anti-CL (A), anti-82 GPI (B) and anti-PT (C) in patients with lupus anticoagulant classified according
to detection methods of lupus anticoagulant. The mean levels of anti-CL and anti-82 GPI show significantly higher values in SCT group than
in dRVVT group (P=0.016 and P=0.043, respectively). Box and whisker graphs shows median, 25th and 75th percentiles, range and outliers

(circles and asterisks) of IgG values.
Abbreviations: See Table 4.
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FOJEHA WhE fak o] A UeRRtHP=0.015). &21A]
Z\—:']._Eo A1 anti-CLe} anti-82 GPI, 2|3 anti-PT2] %A Hl
=5 ]ﬂ H 2 A3} anti-CL, anti-82 GPI, anti-PT2] IgG
E0] SCTHolA &7 AR 251 #34Th
(Z+z}, P=0.026, P=0.015, P=0.033).

SCT dRVVT Atolol| anti—CL, anti-82 GPI, anti-
PT9] IgG e ] A=F A& vl Aak= Fig, 13} 2},
anti-CL®] A% A3}, SCTollA] 41.2+47.1 GPL (B¢ + &
FHAE dRVVTY 10,3+ 11.8 GPLYECT} BAZ o2 §-9]35}
A =8 gk BATP=0.016; Fig. 1A). Anti-82 GPI 7Z$-o]
= Ak A3} SCTollA] 37.6+£62.7 SGURE dRVVTY] 4.1+
6.3 SGUETE A2 0 & 5061 =2 S B rhP=0.043;
Fig. 1B). SHA|9F anti—PT9] 7-$-olli= dRVVTollAl 12.5+21.8
U/mL, SCTTlA] 17.4+20.2 U/mLE 23t 2po|= veht

2] FAHP=0.431; Fig. 1C).
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Aol AL ol AAE Al AARX R SEr Bed Aoa
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Galli 51251 FIAAFAE 23 A= 427 9] SAE tf
Aro @ dRVVTE} KCT W22 13t normalized LA ratios

H| W3}, dRVVTS] normalized LA ratio”} KCT B ol 4]
Het g 2 Z9olE dRVVT profile group &2 £33}
, KCT %' 9] normalized LA ratio”} dRVVTOA19] A Xt
t] & %ol ‘KCT profile group &2 73] & 15 At
o]9] ot FAAAGFA 9 e vlastlct A+t A
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7FEARCE oA Etem, RHE AR Wik s & OF
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anti-B2 GPI, anti-PTY] IgG FE|9] FAHAEE BT FsHA
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