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Case report:

Lupus Cofactor Effect of Mixing Study: Example of a Case Report and Revisit on Theoretical
Aspects
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Abstract

Background: Lupus anticoagulants (LA) are in vitro inhibitors paradoxically associated with
thrombosis and performing coagulation test on a mixture of test plasma and pooled normal
plasma to evidence this property is a mainstay in LA detection. Case report: We report a
20-year-old man who presented with one week history of fever, associated with productive
cough, jaundice, and lethargy. He was a known case of systemic lupus erythemathosus for 10
years. [solated activated partial thromboplastin time (APTT) were prolonged. Interestingly, the
APTT mixing study was not corrected and showed more prolonged results than baseline APTT.
LA study showed presence of a strong LA, which is related to the underlying autoimmune
disease. Discussion: This case focuses on the ‘rebound phenomenon’ in APTT mixing test,
from a strong LA that gives a cofactor inhibitory effect to the entire test system after adding the

normal plasma.
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Introduction

Antiphospholipid syndrome (APS) is an acquired
autoimmune disorder characterized by a wide range
of clinical manifestation, mainly thrombotic and/
or pregnancy morbidity'. Three criteria antibodies
employed in diagnosis of APS includes lupus
anticoagulant (LA), anticardiolipin antibodies (aCL)
and anti-beta-2-Glycoprotein-I antibodies (af2GPI)*.
Lupus anticoagulants are in vitro inhibitors associated
with thrombosis, and performing coagulation test on
a mixture of test plasma and normal pooled plasma
to evidence non-corrected property is a mainstay in
LA investigation. As an in-house procedure, mixing
test is advocated for cases with prolonged APTT. In
this article, a rebound phenomenon during a mixing
test study of APTT is described in a patient with LA
associated with systemic lupus erythematosus (SLE)

complicated by septicaemia. We will highlight about
this phenomenon that could occur during a mixing
test previously described as ‘lupus cofactor’ effect.

Method
Venous blood was collected into silicone
treated vacutainer tubes which contain 0.5 ml of
anticoagulant trisodium citrate which introduces a
9:1 ratio of blood to anticoagulant. Prothrombin time
(PT), activated partial thromboplastin time (APTT),
Clauss fibrinogen and D-dimers were performed with
Neoplastine® CI Plus, STA-PTT® A, (Liquid Fib)
and (STA Liatest D-Di) respectively (Diagnostica
Stago, Asnieres, France) on a STA-R Evolution®
automated coagulation analyser (Diagostica Stago).
Pooled normal plasma (PNP) was prepared in-house
from routine normal samples from 20 healthy donors.

To interpret the mixing test, the 10% rule was used
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: a) 90/100 x patient APTT(or patient PT) and b)
110/100 xPNPAPTT (or PNP PT). The result is
considered partially corrected if patient’s result
is between ‘a’ and ‘b’. The result is considered
corrected if patient’s result is more than ‘b’ and it is
considered not corrected if patient’s result is more
than ‘a’. Correction of more than +10% is considered
factor deficiency while correction more than -10%
is considered strong inhibitor. However, correction
between -10% and +10% is borderline and possible
of weak inhibitor, but factor deficiency may be shown
up in this range.

Lupus anticoagulant assays was done by using
APTT-LA and diluted Russell’s viper venom time
(dRVVT), by using cephalin and a particulate
activator (silica) for APTT LA, and STA®- Staclot®
dRVV Screen and STA®- Staclot® dRVV confirm
containing Russell’s viper venom, phospholipids,
calcium and phospholipid inhibitor for dRVVT test
on a STA-R Evolution® automated coagulation
analyser (Diagnostica STAGO, France). A mixing
test was performed in a 1:1 proportion with PNP
and the reference values were locally derived. Index
of circulating anticoagulant (ICA) also known as
Rosner index (RI) was used. Value of less than 15% is
considered full correction which is probably related
to factor deficiency while no correction is considered
when the percentage is more than 15.

Case report

A 20-year-old Malay man presented with fever for
one week duration. The symptom was associated
with lethargy, jaundice, reduce effort tolerance,
and productive cough for the past one month prior
to admission. He was a known case of SLE since

Table 1 Result of PT and mixing test of APTT

10 years of age and received hydroquine therapy,
however poorly compliant to the medication. He has
no past history of thrombosis. Physical examination
revealed presence of jaundice and pallor. There was
no organomegaly and no sign of thrombosis or renal
failure. Laboratory investigation showed features
of autoimmune hemolytic anaemia (AIHA) by
evidence of anaemia with Hb of 5.6 g/dL, increase
total bilirubin (96 pmol/L) with predominantly
indirect bilirubin (86 pmol/L), and positive direct
Coomb’s test. Peripheral blood film showed severe
anaemia with presence of polychromatic cells and
spherocytes. There was no fragmented red cells
to suggest microangiopathic hemolytic anaemia
and the platelet count was normal. Erythrocyte
sedimentation rate (ESR) was raised (117 mm/h). His
serum electrolyte, urea and creatinine were normal.

Coagulation screening test showed normal
prothrombin time (PT) and prolonged activated partial
thromboplastin time (APTT). Plasma fibrinogen
(3.89 g/L) and D-dimer (<0.45pg/mL)were within
normal range. Mixing test for APTT was done
(Table 1). LA study for Dilute Russell Viper Venom
Time (DRVVT) test and APTT-LA was done twice,
during admission and 3 months after admission.
Both LA studies showed presence of strong LA.
The anticardiolipin antibody levels were normal
(IgG<10 GPL and IgM<7 MPL). However anti-beta
2-glycoprotein I was not done in this patient due to
some logistic reasons. This result has confirmed the
persistent nature of this pathological antibody. Table
land table 2 demonstrates the coagulation test results

of this patient during admission.

Interpretation
No Test Sample *PT (sec) PAPTT (sec) (Based on 10% rule calculation)
Mixing Test
1 Control Normal (Pool), 1 ml 11.8 35.8
2 Patient, 1 ml 13.6 58.9
3 Control normal + patient 85.9 Immediate mixing test for "APTT

Mix 1:1

wasnot corrected

“PT=prothrombin time; "APTT=activated partial thromboplastin time
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Table 2 Result of lupus anticoagulant study

A. LA Screening test

Patient (neat) Patient (mix)

Reference range
(sec)

Calculation of Rosner index (RI):

PTT-LA Cut off point 53.8 Sl CTre %100
(sec) 102.9 106.5 Glop ~65.89
B. Dilute Russell’s viper venom time (DRVVT)
Screening Confirm
(cut off point: 45.8 sec) (cut off point: 37.6 sec)
2:2; 1\/1(1;01)1 2:2; Mix 1:1 (sec)
Patient 84.3 73.6 37.6 37.2

Screen Ratio = Patient Screen/Mean of Screen Normal Range
Confirm Ratio = Patient Confirm/Mean Confirm Normal Range
Lupus ratio (LR): Normalized LA ratio=Screen Ratio/Confirm Ratio = 2.05

PPT=prothrombin time; "APTT=activated partial thromboplastin time; ‘LA= Lupus anticoagulant; ‘CNP=

controlled normal plasma

Blood culture and sensitivity was done due to high
grade fever and was positive for Salmonella sp. This
patient has LA which is related to the autoimmune
disease (SLE) and developed Salmonella sp.
bacteremia few days after admission. He was treated
with intravenous antibiotic sensitive to the isolated
organism (Ciprofloxacin) and also manage for his
AIHA condition with intravenous immunoglobulin
(IVIg) and immunosuppression therapy.

Consent:

Verbal informed consent was obtained from the
patient for publication of this case report.

We warrant that the manuscript submitted is our own
original work; All authors participated in the work
in a substantive way and are prepared to take public
responsibility for the work.

Ethical Clearance:

This case report was submitted for publication after
getting Ethical approval from the Ethics Committee
of the Universiti Sains Malaysia, 16150 Kubang
Kerian Kelantan,

Discussion

Lupus anticoagulant was first described in SLE
patients, however it also occurs in other conditions
such as Antiphospholipid syndrome, rheumathoid
arthritis, lymphoma, acquired immune deficiency
syndrome (AIDS), and in individual with no identified
medical problems. Lupus anticoagulant is anin vitro
anticoagulant, usually immunoglobulins G (IgQG)
that interfere with in vitro phospholipid-dependent
coagulation tests, such as PT, APTT, and DRVVT".
These antibodies are directed to phospholipid-binding

proteins, and more specifically, they are often directed
against cryptic epitopes exposed upon binding to
phospholipid*. It is identified using clot-based assays
in the laboratory. It shows the strongest association
with adverse thrombotic and obstetric complication
related to APS. Presence of this antibody can cause
a wide variety of pre-analytical and analytical issues
that can compromise inter-laboratory portability and
clinical utility’.

Our patient is a known case of SLE, therefore
coagulation screening test (PT and APTT) was
performed during admission and also indicated for
his septic condition. APTT showed prolongation
and therefore mixing test for APTT was done.
Mixing tests are a simple procedure, used as a first
line investigation in the case of abnormal screening
coagulation test to guide for further investigations.
Factor deficiencies are usually corrected in mixing
tests while inhibitors is expected to exhibit partial
or non-correction, although weak antibodies may
cause false-negative mixing tests in LA detection
due to the dilution effect®.In this case, mixing test
for APTT resulted more prolongation on the mixture
than on the patient plasma alone. This phenomenon
has been termed as“lupus cofactor effect”.Inhibitors
of clotting factors or anticoagulants are circulating
endogenously produced substances that interfere
with various in vitro tests of coagulation®.

Lupus cofactor refers to a plasma component that was
required for the expression of lupus anticoagulant.
The lupus cofactor effect is a paradoxical effect that
cause further prolongation of a patient’s clotting
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time upon mixing with PNP’. Although the effect
is suggestive of LA, it is not a pathognomonic for
LA. The phenomenon is due to prozone effect. It is
commonly occur in APTT test and commonly seen
when a 4:1 patient to normal mix is used®. This case
however did not proceed to 4:1 dilution since the
LA was strongly detected by 1:1 ration. However,
the 1995 ISTH guideline described limitations of
the 4:1 dilution and indicated that 1:1 mixing tests
were the most commonly employed at the time and
are now standard practice. Ratios variation of test
and normal plasma is expected to be rarely seen in
current practice.The LA cofactor effect in this case
is more convincing with routine reagent and it is not
exhibited in LA sensitive test such as APTT LA and
DRVVT. This is probably the nature of this inhibitor
that incapable to overcome the ‘correcting effect’ in
this APTT reagent or the inconsistent sensitivity of
APTT reagent as compare to LA sensitive test’.
Conclusion

Circulating LA can cause ‘rebound phenomenon’ in
APTT mixing test by showing higher results than
the neat plasma APTT. This interesting phenomenon
known as lupus cofactor effect, as aresult of additional
inhibitory effect of LA to the entire coagulation test
system after adding the normal plasma. Therefore,

correct evaluation when dealing with unexpected
mixing test results should be undertaken and
understanding this effect could rule out any suspicion
of preanalytical or technical errors that could be
suspected during mixing test procedure. However a
proper LA evaluation by specific tests should be done
in order to confirm the presence of LA in samples
having this effect on mixing test.
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