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Abstract 
Background: Anti-phospholipid antibody syndrome is a life-threatening acquired disorder of the 
immune system which can lead to dysfunction of the multiple systems in the human body. Lupus 
anticoagulant (LA) detection by the normalized dilute Russell viper venom time (DRVVT) ratio 
provides a robust assay methodology with accurate results. 
The objective of this study was to evaluate the potential ability of diluted Russell viper-venom time 
(DRVVT) to identify Lupus anticoagulant (LAC) by screening and confirmation testing methods.  
Methods: Samples of the suspected auto-immune disorder patients with lengthened screening dRVVT 
(using LA Check) more than 2 standard deviations (SD) above the average level of normal donors 
undergo additional testing: a 1:1 blend with normal plasma which taken from various normal 
individuals and amalgamated together (using LA Check) and high phospholipid confirmatory testing 
(using LA Sure). 
Results: A total of 311 cases included in this study. Out of 311, 230 patients were females and 81 were 
males. Out of 230 females LAC positivity by DRVVT method was seen in 78 patients and 152 were 
Negative. Out of 81 males LAC positivity by DRVVT method was seen in 38 patients and 43 were 
Negative. 
Conclusions: Precise evaluation of lupus anticoagulant plays a major role in estimating the risk factors 
for thrombosis. A practically elevated lupus anticoagulant result may change the duration of 
anticoagulation medications usage for patients. The dRVVT is recognized and certified by all three 
expert panels as one of the preliminary assays to be included when screening for a LAC. 
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Introduction  
In 1972, hematologist C. Lockard Conley coined the termlupus anticoagulant [1]. All the 
patients who get a positive test result for lupus anticoagulant do not have systemic lupus 
erythematosus/SLE, bleeding manifestations occur only when there is contemporaneous 
thrombocytopenia or factor deficiency or factor inhibitor. Only presence of lupus 
anticoagulant is not an absolute risk factor for bleeding. Antiphospholipid antibodies are a 
single of group of antibodies which are constantly circulating in the blood and bind to the 
proteins present in the plasma and ultimately bind to phospholipids singly or in group and 
thus lead to pathogenesis and development of the disease of abnormality in the coagulation 
cascade. Anti-phospholipid antibody syndrome is an acquired life threatening autoimmune 
disorder which can lead to dysfunction of the multiple systems in the human body which can 
range from recurrent thrombosis in veins and arteries in various parts of the body, can lead to 
intrauterine death or recurrent pregnancy lossses and other obstetric complications [2, 3]. 
Primary Anti-phospholipid syndrome develops in the absence of any pre-existing disease and 
secondary Anti-phospholipid syndrome occurs in conjunction with other medical disease 
which is already present. Diagnosis of Anti-phospholipid syndrome requires presence of 
atleast one clinical and laboratory test abnormality. Lupus Anti-coagulant (LA/LAC), Anti-
Cardiolipin Antibody (aCL/ACA) and Anti- Beta-2-Glycoprotein 1 are the group of acquired 
anti-phospholipid antibodies. Laboratory diagnosis of lupus anticoagulants has become very 
common in clinical practice due to a relative high occurrence rate and their persistence in the 
body is associated with several arterial and venousthrombotic events. 
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Accurate detection of lupus anti-coagulants is little tough 
because no single assay is total sensitivity or total 
specificity, thus laboratory methodologies typically do the 
test with two clot-based low-phospholipid (PL) screening 
methods designed to be sensitive to LA [4, 5]. The activated 
plasma thromboplastic time (aPTT) and dilute Russell viper 
venom time (DRVVT) amalgamation is the most 
extensively used to get good results and also to fulfill the 
criteria of International Society on Thrombosis and 
Haemostasis (ISTH) Scientific Standardization Committee 
guidelines [4]. 
 
Aim of the Study 
The objective of this study was to evaluate the potential 
ability of diluted Russell viper-venom time (DRVVT) to 
identify Lupus anticoagulant (LAC) by screening and 
confirmation testing methods.  
 
Methods 
This is a retrospective record bases study done at a tertiary 
care center. Study period June 2016 to May 2018. Total 
number of patients included in this study was 311. The 
diagnostic efficiency and utility of any test is dependent 
upon the selection of the patient with his/her disease 
condition, clinical timing of the tests like morning or 
evening, alternatives available of the same type of tests, 
absolute and relative indications of the test, the various 
factors which can cause hindrance to the sample or the test, 
standards used for the tests and the interpretation of the test 
results. Therefore LAC also has all these limitations during 
the tests and results which are dependent on various factors 
as mentioned above. In the following sections we will 
discuss each of the above factors. Patient selection was done 
using Pengo et al criteria [4]:- 1) patients with unjustifiable 
venous thromboembolism, 2) inscrutable thrombosis in the 
arteries of the younger patients especially below 50 years of 
age, 3) Thrombosis at ectopic or not so common sites,4) 
pregnancy loss in the middle aged and recurrence of 
pregnancy loss, 4) Any events of thrombosis or pregnancy 
complications in patients with co-existence of other 
autoimmune diseases like systemic lupus erythematosus 
(SLE), 5) In other patients though not most appropriate but 
still in whom testing is reasonable include individuals, 6) In 
patients in whom testing for antiphospholipid antibodies 
does not yield good results or not at all indication, 8) Old 
patients with recurrent venous or arterial thromboembolism, 
9) and in group of individuals who are totally asymptomatic 
but tests show unexplained prolonged a PTT in whom work 
up for APLA is occasionally useful. 
 
Test Timing 
To get accurate results, testing for Lupus-Anticoagulant 
should be carried out when a patient is not having an acute 
episode of thrombosis and not receiving any anticoagulants 
medications which can derange the test values. We have 
followed this process during the testing and study period. 

We have taken platelet free plasma for the testing of LAC as 
platelets interfere with the coagulation and leads to shorter 
coagulation time.  
Firstly, screening tests such as APTT and DVRRT were 
done. The Activated Partial Thromboplastin Time (APTT) 
test assay is often used as a screening test to assess the 
comprehensive coherence of the intrinsic/common pathway 
of the coagulation cascade system. In this study, dilute 
Russell viper venom time (DRVVT) testing was performed 
with the Precision Biologic (Dartmouth, NS, Canada) LA 
Check and LA Sure manufacturer reagents. Samples with 
prolonged screening dRVVT (using LA Check) higher than 
2 standard deviations (SD) higher than the average of 
normal donors undergo additional testing: a 1:1 blend with 
pooled normal plasma (using LA Check) and high 
phospholipid confirmatory testing (using LA Sure). The 
Staclot® LA 20 was performed (Diagnostica Stago, 
Parsippany, NJ), estimating or calculating a delta between 
the clotting times using the low phospholipid (screen) and 
high phospholipid (confirm) reagents. In this study, delta 
positivity cut-off was taken as per the manufacturer’s 
instruction which is the normal population mean + 4 SD. 
During the study period, the cut-off for positivity was a Δ of 
8 seconds. The aPTT and LA assays were performed on a 
STA-R Evolution analyzer (Diagnostica Stago), which uses 
electro-mechanical clot detection. 
 

 
 

  
 

 . 

 
The NR of ≥ 1.20 was taken as positive for LA as per 
manufacturer guidelines SR=Screen ratio; CR=Confirm 
ratio.  
 
Results 
Total requisitions received for Lupus Anti-Coagulant (LAC) 
test were 584. 273 cases were excluded as they did not meet 
the criteria, a total of 311 cases were included in the study. 
Patients between ages 3 and 58 were included in this study. 
Male to Female ratio was 1:5 and the average age of 
showing up of symptoms was 28.8 years. Out of 311, 230 
patients were females and 81 were males. Out of the 230 
females most common clinical disease present in them was 
systemic lupus erythematosus -110 cases (48%) followed by 
recurrent pregnancy loss, DVT and others clinical diseases. 
Out of 230 females LAC positivity by DRVVT method was 
seen in 78 patients and 152 were Negative (Table 1). Out of 
81 males LAC positivity by DRVVT method was seen in 38 
patients and 43 were Negative (Table 2). 

 
Table 1: Showing Lupus Anti-Coagulant Reactivity in Females 

 

Clinical Disease Total No. of Cases (%) Positive for LAC NR => 1.2 Negative for LAC NR=<1.2 
Systemic Lupus Erythematosus (Lupus) 110 (48 %) 44 (56.5%) 64 (42.0 %) 

Recurrent Pregnancy Loss 59 (25.6 %) 21 (27 %) 36 (23.6 %) 
Deep Vein Thrombosis (DVT) 27 (11.6%) 06 (7.7 %) 21 (13.9 %) 

Cerebro-Vascular Accidents (CVA-Stroke) 19 (8.3 %) 03 (3.7 %) 16 (10.6 %) 
Other diseases 15 (6.5 %) 04 (5.0 %) 15 (9.9 %) 

Total 230 78 152 
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Table 2: Showing Lupus Anti-Coagulant Reactivity in Females 
 

Clinical Disease Total No. of Cases (%) Positive for LAC NR => 1.2 Negative for LAC NR=<1.2 
Deep Vein Thrombosis (DVT) 34(42.0 %) 19 (50.0%) 12 (27.9 %) 

Cerebro-Vascular Accidents (CVA-Stroke) 16 (19.7%) 10 (26.3%) 08 (18.6 %) 
Congenital Heart Disease 23 (28.3%) 03 (7.9%) 17 (39.6 %) 

Post Renal Transplant 06 (7.40 %) 05 (13.2%) 02 (4.70 %) 
Others 02 (2.51 %) 01 (2.60%) 04 (9.33 %) 
Total 81 38 43 

 

 
 

Fig 1: Work-up Chart 
 

 
 

Fig 2: Photograph showing Patient Blood Sample, Reagents used 
for Test and the Equipment Used for the Test 

 
Discussion 
Diagnosing and confirmation of the LAC in patients with 
relevant history helps the clinician in establishing the 
duration of the anti-coagulant therapy and also helps in 
preventing the recurrence of clinical features and 
morbidities [6, 7]. This is a retrospective study involving 311 
patients and the diagnosis of LAC was made by using 
DRVVT, detection rate in females was 80.9 % and in males 
was 46.91%.  
The clinical examination and laboratory tests play a crucial 
role in the diagnosis of a LAC. However, there are minor 
differences in laboratory practices in terms of the choice of 
assays for LAC, which depends on practices and outcomes 
[8]. For the purpose of improving diagnostic accuracy of 
LAC testing, top and expert panelists from various countries 
have put forth guidelines for laboratories to follow that 

cover the pre-analysis phase, analytical phase, and post 
analysis phases of LAC testing procedure.  
The guidelines for the test and interpretation have been 
proposed by: 1) the International Society of Thrombosis and 
Haemostasis Scientific Standardization Committee(ISTH 
SSC), which published revised guidelines in2009; 2) the 
British Committee for Standards in Hematology (BCSH), 
which published guidelines in2012; and 3) the Clinical and 
Laboratory Standards Institute (CLSI), which published 
guidelines in 2014 [9, 10]. There are various LAC assays 
which interact with the coagulation cascade and few of 
them, which are more commonly used are dilute Russell 
Viper Venom Test (dRVVT), Silica Clotting Time (SCT), 
Hexagonal Phase Phospholipid Neutralization (STACLOT-
LA), Kaolin Clotting time (KCT) and dilute Prothrombin 
Time (dPT). ISTH SSC panel recommended laboratories to 
perform atleast two different assays which have two 
different principles because a single assay cannot detect 
LAC due to the heterogenecity. 
First suspicion for the existence of a LAC usually starts with 
an unexplained elevated Activate Plasma Thromboplastin 
time (APTT). When APTT is raised, a mixing test to be 
done; 1:1mixing of patient plasma with normal plasma. If 
the clotting of the 1:1 mix gets corrected, it implies a 
clotting factor deficiency. If it does notget corrected, it 
implies a circulating inhibitor interfering with the clotting 
mechanism. If there is no correction in the 1:1 mixing 
studyand no reported history of bleeding in the patient, 
clinicians usually request a work-up for a LAC. This work-
up can involve a single assay or a panel of assays. 
The dRVVT is recognized and certified by all three expert 
panels asone of the preliminary assays to be included when 
screening for LAC. It has been shown by a various 

http://www.patholjournal.com/


International Journal of Clinical and Diagnostic Pathology  http://www.patholjournal.com 

 

~ 15 ~ 

investigators to be sensitive to B2GPI-dependent antibodies 
and to correlate very strongly with thrombosis [11]. 
The dRVVT test is a dual component test. The initial 
component is a screening reagent which contains a reduced 
sum of phospholipids in the reagent, which make the reagent 
very sensitive to the presence of a LAC. When patient 
plasma or the test plasma is having LAC is added on to the 
screening reagent, the clotting time is extended or prolonged 
because the antibodies present in the plasma interfere with 
the prothrombinase complex’s ability to bind to the 
phospholipid surface. The second component is a 
confirmatory reagent, which has a higher amounts of 
phospholipids added to the reagent. The additional 
phospholipids neutralize the antibodies by providing an 
wide surface area for attachment and unalterable binding of 
the prothrombinase complex. This leads to a shortening of 
the clotting time compared to the screening assay. When the 
screen and confirm are used together, they can be 
considered an “integrated” assay [12]. 
This study is in correlation with the study conducted by 
Jacquot et al. where the positivity (prolonged screening 
time) was seen in more than 60% of the cases and this study 
showed more than 80 % positivity.[13]. Conversely, we show 
that patients with positive dRVVT by both ISTH and 
manufacturer guidelines are more likely to have positive 
immunoassays. 
 
Conclusions 
Correct and timely detection of lupus anticoagulant (LAC) 
is utmost significance as it is a major risk factor for 
thrombosis of arteries and veins. Due to the heterogeneity of 
lupus anticoagulant (LAC) leads to the inability to create a 
single gold standard diagnostic assay; and because of this 
several different assays are used to detect it so as to get the 
accurate results. The interpreter should be aware of the test 
results, interferences and limitations of the test assay. All the 
laboratories should apply the DRVVT screening and 
confirmation as a primary means for LAC identification and 
confirmation which should be in confirmation specified in 
ISTH guidelines.  
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