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ABSTRACT 

Background: Lupus anticoagulants (LA) are autoantibodies associated with an increased risk of thrombotic events, and 

their detection is crucial in the diagnosis of antiphospholipid syndrome (APS).  

Aim and Objectives:  The aim of this study is to analyze the referral patterns for Lupus Anticoagulant (LA) testing within 

our hospital, with a focus on evaluating and comparing the performance of Partial Thromboplastin Time-Lupus 

Anticoagulant (PTT-LA) and Dilute Russell’s Viper Venom Time (dRVVT) in detecting LA. Additionally, the study seeks 

to assess the role and optimal sequence of mixing studies within the testing algorithm, providing insights into refining 

diagnostic accuracy for Lupus Anticoagulant. 

Methods: A total of 1,000 subjects were included in the study.  The study employed tests such as the Dilute Russell Viper 

Venom Time (DRVVT) and Partial Thromboplastin Time-LA (PTT-LA) for screening and confirming the presence of 

lupus anticoagulants. 

Results: The mean Prothrombin Time (PT) was 16.31 ± 8.77 seconds, Activated Partial Thromboplastin Time (APTT) 

was 34.13 ± 14.01 seconds, and Thrombin Time (TT) was 21.94 ± 30.50 seconds. Lupus anticoagulant testing revealed 

that 33.5% of patients were positive, 58.5% negative, and 8.0% probable positive. Among the positive cases, the DRVVT 

screening test had a sensitivity of 100% and a specificity of 67.0%, with an area under the ROC curve of 0.8176. The PTT-

LA screening test showed a sensitivity of 70.8% and a specificity of 76.1%, with an area under the ROC curve of 0.7246. 

Statistically significant differences were observed in the end results based on ACL-IgM and β2 Glycoprotein-IgG tests (p 

< 0.05). 

Conclusion: The DRVVT screening test demonstrated higher accuracy, sensitivity, and specificity compared to the PTT-

LA screening test. The study concluded that DRVVT is a more reliable method for detecting lupus anticoagulants and 

predicting thrombotic risk in patients. 
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1. INTRODUCTION 

Lupus anticoagulants (LA) are a type of antiphospholipid antibody (aPL) that interfere with phospholipid-dependent 

coagulation assays, increasing the risk of thrombotic events and recurrent pregnancy loss in affected individuals [1,2]. 

These autoantibodies are a hallmark of antiphospholipid syndrome (APS), an autoimmune disorder characterized by venous 

and arterial thrombosis, as well as complications during pregnancy, such as miscarriage and preeclampsia [1]. The presence 

of LA is one of the primary diagnostic criteria for APS, underscoring the importance of accurate and reliable laboratory 

tests in its detection [3,4]. 
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The detection of LA typically involves a series of phospholipid-dependent coagulation tests, with the Dilute Russell Viper 

Venom Time (DRVVT) and Partial Thromboplastin Time-Lupus Anticoagulant (PTT-LA) being the most commonly used 

[5,6]. DRVVT is highly specific for LA as it directly assesses the inhibition of the coagulation cascade in the presence of 

phospholipids [4]. Conversely, the PTT-LA test, while sensitive, can be influenced by other factors such as coagulation 

factor deficiencies and the presence of other anticoagulants, potentially leading to false-positive results [7,8]. 

Accurate laboratory detection of LA is crucial for guiding clinical management, particularly in patients at risk of 

thrombosis. Misinterpretation or misdiagnosis can lead to inappropriate treatment, which may include unnecessary long-

term anticoagulation therapy with its associated risks [9,10]. Consequently, it is essential to use confirmatory tests, such as 

mixing studies and specific phospholipid-dependent assays, to validate positive screening results and differentiate LA from 

other coagulopathies [11,5]. 

Despite advances in laboratory testing, the detection of LA remains challenging due to variability in test performance and 

the potential for both false-positive and false-negative results [4,11]. This variability highlights the need for standardized 

testing protocols and a comprehensive diagnostic approach to accurately identify LA and assess the risk of thrombotic 

events in patients [3]. 

Given the critical role of LA in the pathogenesis of APS and the potential for serious clinical outcomes, this study aims to 

evaluate the efficacy of DRVVT and PTT-LA tests in detecting LA among patients at a tertiary care referral center. The 

findings of this study are expected to contribute to the optimization of diagnostic accuracy and the improvement of clinical 

management strategies for patients with suspected LA [1]. 

2. MATERIALS AND METHODS 

Place of Study: The study was conducted in the Department of Pathology at Nizam’s Institute of Medical Sciences, 

Hyderabad. 

Study Population: All patients referred for Lupus Anticoagulant (LA) testing to the Department of Pathology, Nizam’s 

Institute of Medical Sciences, Hyderabad, from August 2020 to January 2022 were included in the study. 

Study Design: This was a prospective study. 

Sample Size: The study included 1000 participants. 

Sampling Method: Participants were consecutively recruited through convenient sampling until the sample size was 

achieved. 

Inclusion Criteria: 

 Patients aged 18 years and older of both sexes. 

 Tested for Lupus Anticoagulant during the study period. 

Exclusion Criteria: 

 Patients whose initial routine coagulation screen suggested the effect of therapeutic Heparin or Vitamin K 

antagonists. 

Methodology: 

The study commenced after receiving approval from the Institutional Ethics Committee. Clinical findings, other 

investigation results (especially ACL levels and Beta-2-Glycoprotein), treatment, and follow-up details were collected from 

medical records.  Venous blood was collected in 0.109 M sodium citrate at a 9:1 ratio, followed by double centrifugation 

to prepare platelet-poor plasma (PPP). Samples were processed within 4 hours, or PPP was stored at -80°C if not 

immediately analyzed. Frozen plasma was thawed to 37°C before testing.  The STA COMPACT MAX 2 machine was 

utilized for all tests. 

Table 1: Tests Performed 

Test Reagents Used Interpretation 

Routine Coagulation 

Screening Tests 

  

Prothrombin Time (PT) STA-NeoPTimal PT-LA screen considered positive if 

screen ratio >1.20 

Activated Partial 

Thromboplastin Time 

STA-C.K.Prest PTT-LA screen negative if screen 

ratio ≤1.20 
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(APTT) 

Thrombin Time (TT) STA-Thrombin 

reagent 

- 

Screening Tests   

PTT-LA screen - Positive if screen ratio >1.20 

DRVVT screen - Positive if screen ratio >1.20 

Mixing Study 1:1 mixture of patient 

plasma and pooled 

normal plasma (PNP) 

Positive if Rosner index ≥15 

Confirmatory Tests DRVVT confirmatory 

test for positive cases 

Positive if normalized ratio ≥1.20 

 

 

 

Interpretation of Results: The presence of Lupus Anticoagulant (LA) was confirmed following the recommendations of 

the scientific and standardization committee. The test results were categorized as negative, probable positive, or positive 

based on the screening and confirmatory test outcomes, as detailed in Tables 2, 3, and 4. Persistent positive tests were 

verified by  repeating them after at least 12 weeks. The results were interpreted according to the patient's clinical and 

biological states. 
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Table 2: Negative Lupus Anticoagulant Test Results 

Tests LA Interpretation 

PTT-LA screen: Negative 
Negative 

DRVVT screen: Negative 

PTT-LA screen: Positive 

Negative PTT-LA mixing: Negative 

DRVVT screen: Negative 

PTT-LA screen: Negative 

Negative (Irrespective of DRVVT mixing studies) DRVVT screen: Positive 

DRVVT confirm: Negative 

PTT-LA screen: Positive Negative (Irrespective of DRVVT mixing studies) 
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PTT-LA mixing: Negative 

DRVVT screen: Positive 

DRVVT confirm: Negative 

Table 3: Probable Positive Lupus Anticoagulant Test Results 

Tests LA Interpretation 

PTT-LA screen: Positive 

Probable Positive PTT-LA mixing: Positive 

DRVVT screen: Negative 

PTT-LA screen: Positive 

Probable Positive (Irrespective of DRVVT mixing 

studies) 

PTT-LA mixing: Positive 

DRVVT screen: Positive 

DRVVT confirm: Negative 

Table 4: Positive Lupus Anticoagulant Test Results 

Tests LA Interpretation 

PTT-LA screen: Negative 

Positive (Irrespective of DRVVT mixing studies) DRVVT screen: Positive 

DRVVT confirm: Positive 

PTT-LA screen: Positive 

Positive (Irrespective of DRVVT mixing studies) 
PTT-LA mixing: Positive or Negative 

DRVVT screen: Positive 

DRVVT confirm: Positive 

3. RESULTS 

A total of 1000 patients were included in the study 

Table 5: Distribution of PT, APTT and TT in the study population (N=1000) 

Variables Frequency Percentage 

PT 11 to 16 sec 801 80.1% 

>16 sec 199 19.9% 

 

APTT 

20 to 25 sec 78 7.8% 

26 to 40 sec 803 80.3% 

>40 sec 119 11.9% 

 

TT 

13 to 14 sec 25 2.5% 

15 to 19 sec 843 84.3% 

>19 sec 132 13.2% 
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The PT with mean (±SD) of 16.31 (±8.77) seconds and median (IQR) of 15 (14, 16) seconds. The APTT with mean (±SD) 

of 34.13 (±14.01) seconds and median (IQR) of 31 (28, 35) seconds. The TT with mean (±SD) of 21.94 (±30.50) seconds 

and median (IQR) of 16 (16, 18) seconds. 

Table 6: Distribution of ACL and β2 glycoprotein in study population (N=1000) 

Variables Frequency Percentage 

 

ACL-IgM 

Positive 219 21.9% 

Negative 580 58.0% 

ND 201 20.1% 

 

ACL-IgG 

Positive 90 9.0% 

Negative 702 70.2% 

ND 208 20.8% 

 

B2 Glycoprotein-IgM 

Positive 21 2.1% 

Negative 603 60.3% 

ND 376 37.6% 

 

B2 Glycoprotein-IgG 

Positive 3 0.3% 

Negative 620 62.0% 

ND 377 37.7% 

Majority of cases were negative for both tests . Among positive tests majority were positive for ACL-IgM 

Table 7: PTT-LA screening test in the study population (N=1000) 

PTT-LA screening Frequency Percentage 

Positive 457 45.7% 

Negative 543 54.3% 

In PTT-LA screening test, negative samples were slightly more than positive 

Table 8: DRVVT screening test in the study population (N=1000) 

DRVVT screening Frequency Percentage 

Positive 569 56.9% 

Negative 431 43.1% 

In DRVVT screening test, positive samples were slightly more than negative 

Table 9: PTT-LA mix test in the study population (N=457) 

PTT-LA mix Frequency Percentage 

Positive 319 69.8% 

Negative 113 24.7% 

ND 25 5.5% 

Among 457 samples which were positive in PTT-LA screening test,majority were positive for mixing studies 
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Table 10: DRVVT mix test in the study population (N=569) 

DRVVT mix Frequency Percentage 

Positive 328 57.6% 

Negative 226 39.7% 

ND 15 2.6% 

Among 569 samples which were positive in DRVVT screening test, majority were  positive for mixing studies 

Table 11 : DRVVT confirm test results according to DRVVT mixing studies results 

DRVVT mix DRVVT confirm test P-value 

Positive Negative 

Positive (n=328) 234(71.3%) 94(28.7%)  

<0.001 Negative (n=226) 95(42.0%) 131(58.0%) 

ND (n=15) 6(40.0%) 9(60.0%) 

Among 328 cases with positive DRVVT mix test, 71.3% were positive in DRVVT confirmatory test whereas among 226 

cases with negative DRVVT mix test, 42% were positive in DRVVT confirmatory test. There was statistically significant 

difference in proportion of DRVVT confirm result according to the mixing studies(P<0.001) 

Table 12: End result in the study population (N=1000) 

End result Frequency Percentage 

Positive 335 33.5% 

Negative 585 58.5% 

Probable positive 80 8.0% 

Among 1000 patients, Majority of samples were negative for lupus anticoagulant test 

Table 13: End result according to ACL and β2 glycoprotein-IgG 

 

Variables 

End result P- 

value Positive Negative Probable positive 

 

 

ACL-IgM 

Positive (n=219) 93(42.5%) 109(49.8%) 17(7.8%)  

 

0.014 
Negative 

(n=580) 

186(32.1%) 345(59.5%) 49(8.4%) 

ND (n=201) 56(27.9%) 131(65.2%) 14(7%) 

 

 

ACL-IgG 

Positive (n=90) 47(52.2%) 37(41.1%) 6(6.7%)  

 

0.002 
Negative 

(n=702) 

228(32.5%) 415(59.1%) 59(8.4%) 

ND (n=208) 60(28.8%) 133(63.9%) 15(7.2%) 

 

β2 Glycoprotein- 

IgM 

Positive (n=21) 18(85.7%) 2(9.5%) 1(4.8%)  

 

<0.001 
Negative (n=603) 208(34.5%) 345(57.2%) 50(8.3%) 

ND (n=376) 109(29%) 238(63.3%) 29(7.7%) 
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β2 Glycoprotein- 

IgG 

Positive (n=3) 3(100%) 0(0%) 0(0%)  

0.021 Negative (n=620) 223(36%) 347(56%) 50(8.1%) 

ND (n=377) 109(28.9%) 238(63.1%) 30(8%) 

There was statistically significant difference in proportion of end result according to ACL-IgM and  β2 Glycoprotein- test 

(p<0.05). 

Table 14: End result according to PT-LLA screening and DRVVT screening test 

 

Variables 

End result  

P-value Positive Negative Probable positive 

 

PTT-LA 

screening 

Positive (n=457) 237(51.9%) 140(30.6%) 80(17.5%)  

<0.001 
Negative 

(n=543) 

98(18.0%) 445(82.0%) 0(0.0%) 

 

DRVVT 

screening 

Positive (n=569) 335(58.9%) 193(33.9%) 41(7.2%)  

<0.001 
Negative 

(n=431) 

0(0.0%) 392(91.0%) 39(9.0%) 

Among 457 PTT-LA screening positive cases, 18% were found probable positive in the end result. Among 569 DRVVT 

screening positive cases, 58.9% were found positive in the end result 

Table 15: Accuracy, sensitivity, specificity, PPV and NPV of DRVVT screening test in predicting end result 

Parameter Estimate [95% CI] 

Accuracy 79.0[76.3,81.6] 

Sensitivity 100.0[98.9,100.0] 

Specificity 67.0[63.0,70.8] 

PPV 63.5[59.3,67.6] 

NPV 100.0[99.1,100.0] 

Note: Probable positive cases are excluded 

The area under ROC curve of DRVVT screening test in predicting end result was 0.8176. 

Figure 1: ROC curve in assessing predictive accuracy of DRVVT screening in predicting end result 
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Table 16: Accuracy, sensitivity, specificity, PPV and NPV of PTT-LA screening test in predicting end result 

Parameter Estimate [95% CI] 

Accuracy 74.2[71.2,77.0] 

Sensitivity 70.8[65.7,75.6] 

Specificity 76.1[72.4,79.5] 

PPV 63.0[57.9,67.8] 

NPV 82.0[78.5,85.1] 

The area under ROC curve of PTT-LA screening test in predicting end result was 0.7246. 

Figure 2: ROC curve in assessing predictive accuracy of PTT-LA screening in predicting end result 

 

 

4. DISCUSSION 

When examining patients with thrombotic diseases and/or repeated spontaneous abortions, the ability of a laboratory to 

detect the presence of a lupus anticoagulant (LA) is critical. Antiphospholipid antibody testing is commonly ordered by 

clinicians as part of a thrombophilia panel, either alone or in combination with additional tests. Antiphospholipid antibodies 

(APLAs) include LA, anticardiolipin antibodies (ACLs), and anti-2-glycoprotein antibodies I (aβ2GPI) [12]. These 

antibodies, when accompanied by clinical symptoms, are a key component of the antiphospholipid syndrome (APS) 

diagnosis [13]. However, APLAs can also be detected in healthy individuals or in those with conditions that do not present 

with clinical signs of APS. Consequently, the pathophysiology of thrombotic symptoms in LA-positive individuals remains 

unclear, and the clinical significance of APLA positivity is still not fully understood. 

To detect LA, tests such as the dilute Russell's viper venom time (DRVVT) and the STACLOT LA assay, which is based 

on the activated partial thromboplastin time (APTT), are commonly used. Both of these tests require expensive equipment 

and reagents, whereas a less costly APTT approach is widely used in many hospitals [14]. The present study aimed to 

compare the performance of the Partial Thromboplastin Time-Lupus Anticoagulant (PTT-LA) and DRVVT in detecting 

lupus anticoagulant. 

The study included 1,000 subjects, primarily aged between 21 and 50 years, with a majority being female. This 

demographic is consistent with similar studies; for example, Kempers et al. [15] studied 2,139 subjects with a mean age of 

39.6 ± 18.1 years and found a female predominance (75%). Aljabry et al. [16] reported a median age of 46 years and a 

female predominance in their study of 274 subjects, while V. Pengo et al. [17] found a mean age of 46.1 ± 16.2 years with 

similar gender distribution in their 302-subject study. These findings align with the demographic characteristics observed 

in the present study. 

In our study, systemic lupus erythematosus (SLE) was the most common condition, followed by early pregnancy loss and 

venous thrombosis. Kempers et al. [15] found autoimmune disorders in 21.8% of their subjects, with preeclampsia/HELLP 

at 20%, recurrent pregnancy loss at 14.5%, venous thrombosis at 16.4%, arterial thrombosis at 7.3%, other conditions at 

14.5%, and unknown causes at 3.6%. V. Pengo et al. [17] found thromboembolism in 60% of their subjects, followed by 
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SLE in 19%, connective tissue disorders in 8%, and obstetric complications in 5%. Differences in clinical diagnoses may 

be attributed to geographic variations and sample sizes. 

Diagnostic accuracy in detecting LAs is crucial in vascular medicine, as their presence is a key step in diagnosing APS, 

especially in patients with venous or arterial thromboembolism on two occasions within a 12-week period. Despite 

advancements in laboratory medicine, the effectiveness of LA tests remains limited due to pre-analytical and analytical 

variables, such as reagent characteristics and clot detection principles. Furthermore, variability in anti-lupus antibodies and 

their interactions with phospholipid-associated proteins means that no single LA test can detect all forms. Therefore, it is 

recommended that at least two tests be performed using separate criteria to confirm the presence of LAs [18]. Our laboratory 

evaluated two testing methods: DRVVT and PTT-LA. 

The DRVVT test identified 57.6% of subjects as positive. Tay Z et al. [19] found a 67% positivity rate (70 out of 104) 

using DRVVT. In our study, only 18% of PTT-LA screening positive cases were confirmed as probable positives, while 

58.9% of DRVVT positive cases were confirmed. These findings suggest that DRVVT is more efficient than PTT-LA in 

detecting positive cases and distinguishing them from normal samples. The accuracy, sensitivity, specificity, positive 

predictive value (PPV), and negative predictive value (NPV) for the DRVVT test were 79%, 100%, 67%, 63.5%, and 

100%, respectively. Ferreira et al. [18] reported DRVVT sensitivity of 69.9%, specificity of 80.6%, PPV of 42.6%, and 

NPV of 92.8%, with a cutoff limit of 1.16. Ratzinger et al. [20] found sensitivity, specificity, and PPV of 67.8%, 76.3%, 

and 85%, respectively, with a cutoff of 0.77. Although these results are comparable, Ferreira et al.'s higher cutoff limit 

might be due to the inclusion of patients on anticoagulant therapy, which was excluded in our study. 

For PTT-LA, the accuracy, sensitivity, specificity, PPV, and NPV were 74.2%, 70.8%, 76.1%, 63%, and 82%, respectively. 

Ratzinger et al. [20] reported sensitivity of 73.5%, specificity of 82.4%, PPV of 84.2%, NPV of 71%, and a cutoff of 0.84. 

The effectiveness of these tests in screening versus confirmation is debated. Research suggests that sensitivity is more 

critical in LA screening to minimize false negatives, but high sensitivity may lead to false positives. Therefore, 

confirmatory tests with high specificity are necessary to confirm LA presence accurately [18, 19]. 

Mixing studies revealed a statistically significant difference in the proportion of DRVVT confirmatory results (P < 0.001). 

Zhang et al. [21] indicated that abnormal DRVVT results on neat plasma were tested further with a DRVVT mixing study, 

considering DRVVT positive only if the normalized ratio (NR) was more than 1.0. Kaczor et al. [22] found that StaclotLA 

was positive in 7 of 9 samples negative by DRVVT after mixing, suggesting false-negative results with DRVVT. Routine 

mixing studies may sometimes mask weak inhibitors, leading to false-negative results. 

Our study found statistically significant differences in the proportion of positive results based on gender (P < 0.05), but no 

significant difference by age group (P > 0.05). Tay Za et al. [19] found a mean age of 38 ± 16 years for DRVVT-positive 

cases, with male predominance, while other studies suggest increased LA positivity in older females. Recent studies reveal 

ambiguity in LA positivity due to varying methodologies across different regions. 

Among patients with SLE, 37.6% were positive for LA, and 6% were probable positives. Matsuura et al. [23] found LA in 

29.8% of SLE outpatients using KCT and DRVVT methods. Statistically significant differences were noted in the 

proportion of end results related to SLE, autoimmune hemolytic anemia (AIHA), late pregnancy loss, and arterial 

thrombosis (P < 0.05). Epidemiological research typically includes cases meeting all four laboratory diagnostic criteria for 

LA, but inconsistent results in tests (screening, mixing, and phospholipid neutralization assays) often lead to "indeterminate 

LA" cases. The therapeutic implications of such results remain unclear [24]. 

Despite strong associations between LA activities and IgG-ACL levels, many LA-positive samples were ACL-negative, 

suggesting other variables contribute to LA activity. Conversely, numerous LA-negative samples had positive ACLs, 

indicating ACL with minimal or no LA activity. Bas De Laat et al. [25] noted that only a subset of anti-2-GPI antibodies 

exhibited LA activity. Additionally, Soulier and Boffa's 1980 study linked LA to recurrent pregnancy loss, with subsequent 

research validating this association with second-trimester pregnancy loss, fetal growth restriction, and severe preeclampsia 

[26]. However, there is no consensus on which autoantibody profiles predict outcomes in APL-associated pregnancies [27, 

28]. A recent analysis argued that triple positivity (LAC, ACL, and anti-2GP-I) is the best predictor [27, 29], while a Saudi 

Arabian study advocated for broadly defined LA [28]. 

5. CONCLUSION 

The present study included 1000 subjects for the final analysis. The mean age of the study population was 32.20 ±10.94 

years, and majority of them were aged between 21-50 and females . 

The clinical diagnosis found majority of the participants to have SLE followed by early pregnancy loss , Venous thrombosis 

and others.Among them there was statistically significant difference in proportion of end result according to SLE, AIHA, 

late pregnancy loss and artery thrombosis (p<0.05). 

In the present study among the distribution 21.9% of the patients showed ACL-IgM positive, 9% were ACL-IgG positive, 

B2 glycoprotein positive less cases.  DRVVT mixing test were to be done to those which were positive in DRVVT 
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screening test. Among those 57.6% were found DRVVT mix test positive.  Among PTT-LA screening positive cases, 18% 

were   found mixing studies positive, which were interpreted as LA test probable positive . 

Among DRVVT mixing positive cases 71.3% cases were positive for DRVVT confirm test.Among DRVVT mixing 

negative tests 58% cases were for DRVVT confirm test.There was statistically significant difference in proportion of 

DRVVT confirm result according to the mixing studies(P<0.001).  Among DRVVT screening positive cases, 58.9% were 

found positive in the end result. Hence these results found DRVTT to have a better efficiency over PTT-LA in detecting 

positive cases and differentiating positive cases from the normal samples. 

The accuracy, sensitivity, specificity, PPV and NPV of DRVVT screening test in predicting end result was 79%, 100%, 

67%, 63.5% and 100% respectively. The area under ROC curve of DRVVT screening test in predicting end result was 

0.8176. 

In PTT-LA screening test, 45.7% of the patients were found positive. Among those 69.8% were found PTT-LA mix test 

positive.  The accuracy, sensitivity, specificity, PPV and NPV of PTT-LA screening test in predicting end result was 74.2%, 

70.8%, 76.1%, 63% and 82% respectively. The area under ROC curve of PTT-LA screening test in predicting end result 

was 0.7246. 
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