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Abstract:  

Introduction: The Antiphospholipid syndrome (APS) is an autoimmune condition 

characterized by recurrent arterial
 
or venous thrombosis and/or pregnancy morbidity in the 

presence
 
of persistently positive circulating antiphospholipid antibodies. Present study was 

carried out to study incidence of Antiphospholipid antibody syndrome and to study clinico-

pathologic correlation of APS with special reference to Lupus anticoagulant.  

Material & Methods: A prospective analysis was performed in 50 patients who were 

suspected to have Antiphospholipid syndrome as per the diagnostic criteria. Patients with 

history of thrombosis, recurrent miscarriages, or k/c/o SLE who were suspected of having 

Antiphospholipid syndrome were included in the study. 

Results: Out of 50 patients which were included in our study, (24%) were males & (76%) 

were females. This showed that, there was a female predominance with F: M ratio of 3.16:1. 

The leading presentation was bad obstetric history (multiple miscarriages, etc.) in (56%) 

referred cases followed by Deep Vein Thrombosis in (10%) & Portal & splenic vein 

thrombosis in (10%) cases. (48%) cases showed prolonged aPTT while (52%) were normal 

aPTT. (32%) were DRVVT positive while (68%) cases were DRVVT negative. Thrombosis 

was leading presentation in (11.75%) dRVVT positive cases followed by (31.25%) of Bad 

obstetric history (12.5%) cases were BOH + DVT. Out Of 16 APS patients, (87.50%) cases 

had Primary APS & (12.50%) cases had Secondary APS. 

Conclusion: we conclude that any obstetric / thrombotic event should be investigated further 

by aPTT / dRVVT testing to reduce morbidities associated with the complication. 

Keywords: Antiphospholipid syndrome, systemic lupus erythematosus, anticardiolipin 

antibodies.  

 

Introduction:  

The Antiphospholipid syndrome (APS) was first described in 1983.
1 

It is referred to as 

Hughes syndrome after the rheumatologist Dr. Graham R.V. Hughes (St. Thomas' Hospital, 

London, UK) who worked at the Louise Coote Lupus Unit at St Thomas' Hospital in 

London.
2 

The APS is an autoimmune condition characterized by recurrent arterial
 
or venous thrombosis 

and/or pregnancy morbidity in the presence
 

of persistently positive circulating 

antiphospholipid antibodies,
 
(i.e., anticardiolipin antibody or lupus anticoagulant).

3 

It is referred to as Primary APS when it occurs alone
 
and Secondary APS when it occurs in 

association with other conditions,
 
such as systemic lupus erythematosus (SLE). In rare cases, 
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APS leads to rapid organ failure due to generalised thrombosis and a high risk of death; this 

is termed "catastrophic antiphospholipid syndrome".
2 

It occurs most commonly in young-to-middle-aged
 
adults, but it may also occur in children 

and elderly persons. 
3  

Regarding the clinical spectrum of APS, any combination of vascular occlusive events may 

occur in the same individual and the time interval between the events also varies considerably 

from weeks to months or even years. Deep vein thrombosis is the most frequently reported 

manifestation in this syndrome, whereas cerebrovascular accidents are the most common 

arterial thrombotic manifestations. Early and late fetal losses, premature births and pre-

eclampsia are the most frequent fetal and obstetric manifestations. Additionally, several other 

clinical features such as thrombocytopenia, livedo reticularis, and heart valve lesions are 

relatively common in these patients. Finally, a large variety of unusual clinical 

manifestations, with prevalence of <5%, have been described in APS patients. These unusual 

manifestations include large peripheral artery occlusions, chorea, transverse myelopathy, 

adult respiratory distress syndrome, and avascular necrosis of the bone .
4 

Antiphospholipid antibodies (APLAs) were first described in 1906 in
 
a study by Wassermann 

et al among patients with positive serologic
 
test results for syphilis.

5
 

Although the prevalence of APS is not known, the estimated prevalence of antiphospholipid 

antibodies in the general population is 2%–5%.
3 

APLAs were thought to react with negatively charged phospolipids in the body. Recent 

studies have challenged this simplistic view and it appears that APLAs are directed against a 

host of protein-phospholipid complexes, e.g. phospholipid-β2glycoprotein I, phospholipase 

A2 and placental anticoagulant protein. A number of APLAs other than LA are known. Of 

these APLAs anticardiolipin antibodies (aCL) are widely known. The latter is sometimes 

confused with LA since it was suggested by Harris and colleagues that LAs and aCLs were 

the same antibodies. The simultaneous presence in the same patient of aCL and LA bearing 

different isotypes and the ability to separate these two by affinity chromatography have laid 

to rest this controversy.
6 

LA was first described in 1952 by Conley and Hartmann.
  
Since these antibodies were first 

detected in patients with systemic lupus erythematosus (SLE) they were named Lupus 

anticoagulant. The name anticoagulant is a misnomer since patients do not have a bleeding 

tendency. Instead there is a clear association of thrombo-embolism. 
6
  

Initially it was thought that this antibody is directed against the prothrombinase complex (Xa, 

Va, calcium, prothrombin and phospholipid.) The target antigen for LA is now recognized to 

be phosphatidylaserine (PS) and/or phosphatidylethanolamine (PE).
 
 As a result of affinity of 

LA for phospholipid portion of protein-phospholipid complexes, LA interferes with many 

phospholipid dependent coagulation tests e.g. activated partial thromboplastin time (aPTT), 

prothrombin time (PT), dilute Russell viper venom time (dRVVT). Hence, LA can be defined 

as "an acquired antibody inhibitor that prolongs phospholipid dependent in vitro coagulation 

assays but does not specifically inactivate any of the known coagulation factors". LA may be 

IgG, IgM or IgA or a mixture of various immunoglobulin subtypes.
6 Recent literature 

suggests that an abnormal LA finding is the laboratory test result that confers the strongest 
risk for thrombosis.7

 

The diagnosis of APS is difficult and relies upon the association of clinical symptoms with 

the laboratory detection of anti-phospholipid antibodies.An international consensus statement 

on classification criteria for definite APS was formulated during a post-conference workshop 

held on October 10, 1998 in Sapporo, Japan. 
8 

Aim and Objectives:  
1) To study incidence of Antiphospholipid antibody syndrome. 
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2) To study clinico-pathologic correlation of APS with special reference to Lupus 

anticoagulant.  

3) To assess the efficacy of various diagnostic tests used for detection of Lupus 

anticoagulant. 

Materials and Methods:  

Setting: Pathology laboratory of private tertiary referral hospital 

Type of study: A prospective analysis was performed in 50 patients who were suspected to 

have Antiphospholipid syndrome as per the diagnostic criteria.  

Duration: May 2008 to May 2010 

Inclusion criteria: Patients with history of thrombosis, recurrent miscarriages, or k/c/o SLE 

who were suspected of having Antiphospholipid syndrome were included in the study. 

Methods: 

The LA determination was performed in accordance with the three- step procedure 

recommended by the International Society on Thrombosis & Hemostasis which includes: 

 Prolonged phospholipid-dependent coagulation test 

 Failure to correct the prolonged coagulation time by a mix with platelet poor plasma 

(PPP)  

 Shortening or correction of the prolonged coagulation time with excess phospholipid  

This step-wise procedure could be seen in the following flowchart 
9
: 

 

Screening & confirmation of lupus anticoagulant. Activated Partial thromboplastin time 

(aPTT), Dilute Russel Viper Venom test (dRVVT). 

Accordingly we performed the following tests  

 Activated Partial Thromboplastin time (aPTT) 

 aPTT mixing studies 

 Dilute Russell’s  Viper Venom Test (dRVVT) 

 

Activated Partial Thromboplastin time: 

Test Principle: The aPTT involves the recalcification of plasma in the presence of a 

standardized amount of cephalin (platelet substitute) & a factor XII activator (kaolin). 

This procedure minimizes test variables by standardizing the contact activation & by 

optimizing the concentration of platelet like phospholipid. The aPTT explores the 

intrinsic coagulation pathway (factors XII, XI, IX, VIII, X, V, II & I) except the platelets. 

Specimen Collection and Treatment: 

 Blood (9 vol.) is collected in 0.109 M (i.e., 3.2%) trisodium citrate anticoagulant (1 

vol.).  Sample is collected in tubes made of plastic or siliconized glass. 

 Centrifugation: 15 minutes at 2,500 g (minimum).  Plasma is collected in plastic 

tubes. 

 Plasma storage: 4 hours at 20 + 5 
0
C. 
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Reagents Used: Preparation & Storage:  

Reagents                                                                                                              

 Reagent 1 C.K.Prest  

 Reagent 2 Activator  

The entire contents of one vial of Reagent 2 are transferred into another vial of Reagent 1 of 

the same kit.  

The reconstituted material is allowed to stand at room temperature (18-25
0
C) for 30 minutes 

& then homogenized well before use. 

Stability after reconstitution: 

    2 days at 20+/- 5
0
c 

    7 days at 2-8
0
c 

 STA – CaCL2 0.025 M 

15 ml vial. The reagent vial is kept in 37
0
C storage well for 30 minutes before use. 

PROCEDURE: 

 The aPTT is done on STAGO Semi-automated coagulometer 

 Cuvette-strips are first placed in the incubation area for prewarming at 37
0
C for at 

least 3 minutes. 

 A ball is dispensed to each cuvette. 

 In prewarmed cuvettes (37
0
 C): 

Incubation area: 

 Plasma (control or patient’s)  50ul & 

 Reagent 1  50ul are dispensed 

 The timer is started for an incubation of 180 sec 

 When the instrument starts to beep, the cuvettes are transferred to the test column area 

Test- Column: 

 STA- CaCL2 0.025M prewarmed at 37
0
 C 50ul dispensed 

 The readings are taken. 

Observations and Results: 

Table 1: Age distribution in study population (n=50): 

Age Group 

(years) 

Male Female Total 

No % No % No % 

18-20 0 8 1 2 1 2 

21-30 4 8 25 50 29 58 

31-40 5 10 11 13 16 32 

41-50 2 4 1 2 3 6 

51-60 1 2 0 0 1 2 

Total 12 24 38 76 50 100 

Out of 50 patients which were included in our study, 12 (24%) were males & 38 (76%) 
were females. This showed that, there was a female predominance with F : M ratio of 
3.16:1. The majority of the patients were in 2nd decade of life i.e. 29/50 (58%) of which 
4 were males & 25 were females. The youngest patient in the present study was 20 
years old female &the oldest patient was 59 years old male. The ages ranged between 
20 years to 59 years with a median age of 28 years. This indicates that majority of 
patient population were young females. 
Table 2: Presentations of patients referred for dRVVT testing & suspected APS: 

Presentations of referred cases Number of Cases Percentage % 

Bad Obstetric History (BOH) 28 56 

Portal + Splenic vein thromboses 5 10 
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Deep Venous Thrombosis (DVT) 5 10 

Cortical venous sinus thrombosis 4 08 

SLE 3 06 

Pulmonary Embolism 2 04 

Bad Obstetric History + DVT 2 04 

Myocardial Infarction 1 02 

Total cases 50 100 

 

The leading presentation was bad obstetric history (multiple miscarriages, etc.) in 28 (56%) 

referred cases followed by Deep Vein Thrombosis in 5 cases (10%) & Portal & splenic vein 

thrombosis in 5 cases (10%). 2 cases (4%) of Bad obstetric history were classified separately 

because they were referred due to DVT in current pregnancy. 3 cases (6%) were already 

diagnosed cases of SLE. 

Table 3:  Cases showing prolonged aPTT (n=50): 

 Number of Cases % 

aPTT Test 
Cases showing prolonged aPTT 24 48.0 

Cases showing normal aPTT 26 52.0 

Mixing Studies 

(n=24) 

Correction 16 67.0 

No correction 08 33.0 

24/50 cases (48%) showed prolonged aPTT while 26/50 cases (52%) showed normal aPTT. 

These 24 cases showing prolonged aPTT were followed by mixing studies. 

16/24 cases showed no correction in aPTT mixing studies, thus were suspected of presence of 

an inhibitor which was then confirmed by doing dRVVT tests. 

Table 4 : dRVVT Test findings  

 Number of Cases % 

dRVVT Test 
dRVVT positive cases 16 32.0 

dRVVT negative cases 34 68.0 

dRVVT positive cases 

(n=16) 

Male 06 37.5 

Female 10 62.5 

Presentations of 

dRVVT positive cases 

(n=16) 

 

Thrombosis 7 11.75 

Bad Obstetric 

History(BOH) 
5 31.25 

SLE 2 12.50 

Bad Obstetric History + DVT 2 12.50 

Categorization of 

thrombosis (n=7) 

 

Deep Vein Thrombosis (DVT) 3 18.75 

Cortical venous sinus 

thrombosis 
2 12.50 

Portal + Splenic vein 

thromboses 
2 12.50 

dRVVT positive cases 

Classification 

(n=16) 

Mild (1.2-1.5) 11 68.75 

Moderate (1.51-2) 04 25 

Strong (>2) 01 6.25 

dRVVT positive cases 

Classification after 12 

weeks 

Mild (1.2-1.5) 09 56.25 

Moderate (1.51-2) 07 11.75 

Strong (>2) 0 0 

 

16/50 cases (32%) were DRVVT positive while 34/50 cases (68%) were DRVVT negative. 

10/16 dRVVT positive cases (62.5%) were females while 6/16 (37.5%) were males. This 

showed that there was female predominance in dRVVT positive cases with F:M ratio of 1.6:1 
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Thrombosis was leading presentation in 7/16 (11.75%) dRVVT positive cases followed by 

5/16 (31.25%) of  Bad obstetric history 2/16 (12.5%) cases were BOH + DVT.  

Deep vein thrombosis of leg was the most common clinical manifestation in 3/16 (18.75%) 

followed by cortical venous sinus thrombosis and Portal & Splenic vein thrombosis 2/16 

(12.50%) cases each.   

At 12 weeks from initial dRVVT testing, same test was repeated in 16 positive cases. These 

cases were again classified as mild, moderate & strong positive. At 12 weeks, 9 cases 

(56.25%) were mild positive & 7 cases (11.75%) were moderate positive. No case was strong 

positive. These results show that, those cases which were dRVVT positive initially, showed 

dRVVT positivity at the end of 12 weeks irrespective of the grades, thus indicating true 

positivity.   

Table 5 : Classification of Antiphospholipid Syndrome 
Types of APS No. of Cases           % 

Primary APS 14 87.50 
Secondary APS 02 12.50 
Total 16 100 

Of 16 APS patients, 14 cases (87.50%) had Primary APS & 2 cases (12.50%) had 
Secondary APS. 
 

 
DISCUSSION 
The antiphospholipid syndrome (APS) is an autoimmune disease characterized by 
recurrent vascular thrombosis and ⁄ or pregnancy morbidity, associated with the 
presence in plasma of antiphospholipid antibodies (APLA).10 The two most clinically 
important APLAs are the lupus anticoagulant (LA) and the anticardiolipin antibodies 
(aCL).11 APS requires the combination of at least one clinical and one laboratory 
criterion .10  

The present study was a prospective study of 50 patients suspected of having 
Antiphospholipid syndrome. Out of 50 patients, 12 (24%) were males & 38 (76%) were 
females indicating female predominance with F:M ratio of 3.16:1. The ages ranged 
between 20 years to 59 years with a median age of    28 years.  
The commonest clinical presentation was bad obstetric history in 28 (56%) referred 
cases followed by Deep Vein Thrombosis in 5 cases (10%) & Portal & splenic vein 
thrombosis in 5 cases (10%). 
The recently published ISTH guidelines update recommends that the two phospholipid-
dependent tests that should be used are the dRVVT and the aPTT, and that where 
abnormality occurs, the test should be repeated in the presence of excess 
phospholipid.12 Accordingly, we performed two coagulation based assays: aPTT & 
dRVVT screen & confirm for detecting lupus anticoagulant. If aPTT was prolonged, we 
performed mixing studies followed by dRVVT.  In 24/50 cases aPTT was prolonged. In 
these 24 cases, aPTT mixing studies were done to see whether there is correction or 
non-correction of the prolonged value. Out of these 24 cases, 16 cases showed non 
correction while 8 cases showed correction. dRVVT test was performed in all 50 
referred cases, out of which these 16 cases were positive, which was confirmed at the 
end of 12 weeks. 
Table 6:  sex distribution in different studies  

Authors  
F : M Ratio (female 

predominance) 
Malaviya et al (1996)13 1.4:1 
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Francisco J, Josep Font et al 
(1999)14 6.14:1 

Guglielmone HA, Fernandez EJ 
(1999)15 

3.8:1 

Gómez-Puerta et al (2005)17 3.12:1 
M. Garcia-Carrasco et al (2007)18 13.2:1 

Paula Gonçalves Perches et al 
(2009)19 5.2:1 

Present study 1.6:1 
Amongst 16 dRVVT positive cases, there were 10 females & 6 males with F: M ratio of 
1.6:1 indicating female predominance.  
 
Table 7 : Median Age of patients in different studies  

Authors Median Age 
Ricard Cervera et al (2002)16 31 years 
Francisco J et al (1999)15 36 years 
Gómez-Puerta et al (2005)17   30-54 years 
Present study 31 years 

The majority of the patients i.e. 10/16 (62.5%) were noted in age group 31-40 years 
with a median age of 31 years. Our median age groups of  dRVVT positive cases fall in 
the similar age groups of the studies done by  Ricard Cervera et al16 (2002), Francisco J 
et al15 (1999) & Gómez-Puerta et al17 (2005) as shown in the table.  
 
Table 8: Presenting with thrombosis & comparable to that reported in previous 
studies 

Authors 
Total 
cases 

Most 
common 
clinical 

manifestatio
n 

Case
s 

% 

Deep vein 
thrombos

is 
Cases 

% 

Elias M, Eldor A (1984)14 35 Thrombosis 19 54.3 - - 
Malaviya et al. (1996) 13 32 Thrombosis - - - - 

Ricard Cervera et al  
(2002)16 

100
0 

Thrombosis - - 317 31.7 

Wolfgang Miesbach et al 
(2005)20 

120 Thrombosis 71 59 52 11 

J. Swadzba et al (2007)21 336 Thrombosis 110 10.3 84 25 
Paula Gonçalves Perches et 

al (2009)19 
106 Thrombosis 19 17.9 14 13.2 

Present study 50 Thrombosis 7 11.75 3 
18.7
5 

In our study, the most common clinical manifestation in dRVVT positive cases was 
thrombosis in 7/16 cases (11.75%) followed by bad obstetric history in 5/16 (31.25%) 
cases. Deep vein thrombosis was the most common manifestation in 3/7 (18.75%) 
cases presenting with thrombosis & comparable to that reported in previous studies.  
Contrary to the study done by R. Cervera et al16, 2002, where the prevalence of cortical 
venous sinus thrombosis & Portal & splenic vein thrombosis was very low (<1%), in our 
study these manifestations were seen in 2/7 (12.50%) cases each.  The possible reason 
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for such low prevalence given by them was the long-term use of anticoagulants for 
secondary prophylaxis of thrombotic events.  
One of the most common manifestation of Antiphospholipid syndrome is obstetric 
morbidity which in our study was seen in 5/7 cases (31.25%) of which late fetal loss 
(>10 weeks) was commonly noted (12%) which contradicts results of R.Cervera et al16 
which showed early fetal loss (35.4%) to be the most common fetal manifestation.  
In a study done by J. Swadzba et al21 (2007), obstetric complications were reported in 73 
out of 214 women (34%) who had been pregnant. Coexistence of thrombosis and 
obstetrical complications was identified in 35 (16%) women. Similar to the above study, 
recurrent miscarriage was the second most common manifestation in APS patients 
(31.25%) in our study. 2/16 cases (12.50%) of bad obstetric history showed associated 
deep vein thrombosis.  
Table 9: Lupus anticoagulant positivity in different studies  

Authors Cases 
Lupus 

anticoagulant 
positivity 

Guglielmone HA, Fernandez EJ 
(1999)15 

92 57% 

R. Cervera et al (2002)16 1000 53.6% 
Anne Proven et al (2004)22 584 10.4% 
J. Swadzba et al (2007)21 336 28.3% 
Paula Gonçalves Perches et al 
(2009)19 

106 11.4% 

Present study 50 32% 
In our study Lupus Anticoagulant was detected in 50 cases suspected of having 
Antiphospholipid Syndrome. It came to be positive in 16/50 (32%) cases by dRVVT. The 
lupus anticoagulant positivity of various studies is shown in the following table, where 
the results of our study found to correlate close with that of J. Swadzba et al 21(2007).    
 
Table 10 : secondary APS cases in different studies  

Authors 
Total 
Cases 

Primary 
APS (%) 

Secondary 
APS (%) 

Paula Gonçalves Perches et al 
(2009)19 

106 68 32 

Guglielmone HA, Fernandez EJ 
(1999)15 92 78.26 21.73 

R. Cervera et al (2002)16 1000 53.1 47.1 
Wolfgang Miesbach et al (2005)20 120 82 18 
Tarek M.Owaidah et al (2003)23 77 52 48 
Present study 50 87.50 12.50 

In our study, of the 16 APS patients, 14(87.50%) had Primary APS & 2 (12.50%) had 
Secondary APS. Since our study population was less, there were only 3 cases of SLE, of 
which 2 cases were dRVVT positive.  
 
Conclusions:  
From this study it was found that, the aPTT, mixing and dRVVT tests done at 12 weeks 
interval is a fairly sensitive and reliable test to diagnose APS. APS has been found to be 
most prevalent among young female population. Commonest clinical scenarios 
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associated with APS were thrombotic events and obstetric complications. Hence, we 
conclude that any obstetric / thrombotic event should be investigated further by aPTT / 
dRVVT testing to reduce morbidities associated with the complication. 
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