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Resumen : El anticoagulante lúpico ejerce un efecto inhibitorio sobre las pruebas de coagulación 
dependientes de fosfolípidos, especialmente sobre el TTP, per
reactivos, de su concentración, de la técnica de medición y de la heterogeneidad de los anticuerpos, podemos 
obtener discrepancias en la interpretación de un inhibidor. Presentamos el caso de un paciente hemat
oncológico que desarrolló un inhibidor tipo lúpico con discrepancias en los tiempos de coagulación que 
afectaron el manejo clínico del paciente
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INTERFERENCIA DEL INHIBIDOR LÚPICO EN L

ROMBINA: EFECTO DE LA VARIABILIDAD DE 

INFORME DE UN CASO. 
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El anticoagulante lúpico ejerce un efecto inhibitorio sobre las pruebas de coagulación 
dependientes de fosfolípidos, especialmente sobre el TTP, pero también sobre el TP. Dependiendo del tipo de 
reactivos, de su concentración, de la técnica de medición y de la heterogeneidad de los anticuerpos, podemos 
obtener discrepancias en la interpretación de un inhibidor. Presentamos el caso de un paciente hemat
oncológico que desarrolló un inhibidor tipo lúpico con discrepancias en los tiempos de coagulación que 
afectaron el manejo clínico del paciente.  

anticoagulante lúpico, inhibidores de coagulación, antifosfolípidos, tiempo de protrombina.

Febrero 2017.  Publicado:  25 Abril 2017. 

REVISTA MÉDICA DE LA UNIVERSIDAD DE COSTA RICA 

www.revistamedica.ucr.ac.cr 

Revista electrónica publicada por el Departamento  de Farmacología de la Escuela de Medicina de la Universidad de 

® All rights reserved.  Licensed under a Creative Commons Unported License. 
65 

11-4489. 

EN LA PRUEBA 

ROMBINA: EFECTO DE LA VARIABILIDAD DE 

 

San José, Costa Rica. 

El anticoagulante lúpico ejerce un efecto inhibitorio sobre las pruebas de coagulación 
o también sobre el TP. Dependiendo del tipo de 

reactivos, de su concentración, de la técnica de medición y de la heterogeneidad de los anticuerpos, podemos 
obtener discrepancias en la interpretación de un inhibidor. Presentamos el caso de un paciente hemato-
oncológico que desarrolló un inhibidor tipo lúpico con discrepancias en los tiempos de coagulación que 

anticoagulante lúpico, inhibidores de coagulación, antifosfolípidos, tiempo de protrombina. 
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INTERFERENCE OF LUPUS INHIBITORS IN 

PROTHROMBIN TIME ASSAYS: EFFECT OF REAGENT 

VARIABILITY. A CASE REPORT.

 
Abstract: Lupus anticoagulant exerts an inhibitory effect on phospholipid
especially on TTP but also on PT. Depending on the type of reagents, its concentration, the technique of 
measurement and the heterogeneity of the antibodies, we ca
the inhibitor. We present the case of a hemato
discrepancies in coagulation times that affected the clinical management of the patient.
 

Key words:  lupus anticoagulant, antiphospholipids, coagulation inhibitors, prothrombin time
MESH. 

 

 

INTRODUCTION 
According the cell-based model of coagulation, the 
phospholipids constitute an essential part to the 
fibrin formation [1,2]. Sometimes these 
phospholipids, part of them, or the complex 
mounding with other proteins; are target for the 
antibodies formation [3-6]. 
 
Antiphospholipid antibodies represent a 
heterogeneous group of immunoglobulins
linked to cell membrane and phospholipids of the 
clotting cascade [7, 8]. They are not associated 
precisely with bleeding, but rather with an 
increased risk of thrombosis [9-13]. 
 
These antibodies appear in various clinical 
processes, particularly in patients with Systemic 
Lupus Erythematosus (SLE) and some 
malignancies [14-19]. Occasionally it has also been 
described antibodies against specific clotting 
factors in healthy patients. In clinical practice, the 
best known are Anti-Cardiolipin antibodies
and the lupus anticoagulant antibodies (AL) [20
25]. The immunoglobulins with Lupus
Anticoagulant activity exert an inhibitory effect on
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INTERFERENCE OF LUPUS INHIBITORS IN 

PROTHROMBIN TIME ASSAYS: EFFECT OF REAGENT 

CASE REPORT. 

Lupus anticoagulant exerts an inhibitory effect on phospholipid-dependent coagulation tests, 
especially on TTP but also on PT. Depending on the type of reagents, its concentration, the technique of 
measurement and the heterogeneity of the antibodies, we can obtain discrepancies in the interpretation of 
the inhibitor. We present the case of a hemato-oncologic patient who developed a lupus inhibitor with the 
discrepancies in coagulation times that affected the clinical management of the patient.

lupus anticoagulant, antiphospholipids, coagulation inhibitors, prothrombin time

based model of coagulation, the 
phospholipids constitute an essential part to the 
fibrin formation [1,2]. Sometimes these 
phospholipids, part of them, or the complex 

eins; are target for the 

Antiphospholipid antibodies represent a 
heterogeneous group of immunoglobulins that are 
linked to cell membrane and phospholipids of the 
clotting cascade [7, 8]. They are not associated 
precisely with bleeding, but rather with an 

These antibodies appear in various clinical 
processes, particularly in patients with Systemic 
Lupus Erythematosus (SLE) and some 

19]. Occasionally it has also been 
described antibodies against specific clotting 

n clinical practice, the 
ardiolipin antibodies (ACA) 

and the lupus anticoagulant antibodies (AL) [20-
The immunoglobulins with Lupus 

Anticoagulant activity exert an inhibitory effect on 

 
 
 
 
Phospholipid-dependent coagulation 
long time it was considered that AL could affect 
only the partial thromboplastin time (PTT). It is 
now known that these immunoglobulins also affect 
the test of prothrombin tim
protein C [26-32]. 
 
Sometimes, is not possibl
correlation between antiphospholipid activity and 
inhibitory activity of lupus anticoagulant. 
Difficulties associated with interpretation, 
management, correction, and reporting are very 
wide, particularly by the diversity of 
variety of methodologies, range of reagents and the 
amount and type of phospholipids used in each 
them [33-35].  
 
The phospholipids are asymmetrically distributed 
in the membrane of the platelets. The distribution 
of these phospholipids i
Neutral phospholipids are located on the external 
leaflet and the negatively charged phospholipids in 
the inner surface, therefore, under normal 
conditions, phospholip
antigenic [36-38]. 
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PROTHROMBIN TIME ASSAYS: EFFECT OF REAGENT 

dependent coagulation tests, 
especially on TTP but also on PT. Depending on the type of reagents, its concentration, the technique of 

n obtain discrepancies in the interpretation of 
oncologic patient who developed a lupus inhibitor with the 

discrepancies in coagulation times that affected the clinical management of the patient. 

lupus anticoagulant, antiphospholipids, coagulation inhibitors, prothrombin time.  Source: 

dependent coagulation tests. For a  
long time it was considered that AL could affect 
only the partial thromboplastin time (PTT). It is 
now known that these immunoglobulins also affect 
the test of prothrombin time (PT), protein S and 

Sometimes, is not possible to establish a clear 
correlation between antiphospholipid activity and 
inhibitory activity of lupus anticoagulant. 
Difficulties associated with interpretation, 
management, correction, and reporting are very 

particularly by the diversity of providers, 
variety of methodologies, range of reagents and the 
amount and type of phospholipids used in each 

The phospholipids are asymmetrically distributed 
in the membrane of the platelets. The distribution 
of these phospholipids is strictly controlled. 
Neutral phospholipids are located on the external 
leaflet and the negatively charged phospholipids in 
the inner surface, therefore, under normal 
conditions, phospholipids are just slightly 
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However, if cell damage, injury or activation 
occurs, the membrane phospholipids are exposed 
and become targets for the formation of 
antiphospholipid antibodies (APL) that are 
considered procoagulants [39-40]. 
 
Currently, the evidence is pointed to that the APL 
join to a complex phospholipids/serum proteins 
(especially, beta 2 Glico-Proteina
prothrombin) that undergo conformational 
changes when joins to the anionic phospholipids 
[41-48]. 
 
Prothrombin has been a common antigenic aim for 
APL, in around 50–90% of patients with 
Antiphospholipid Syndrome. This supports the 
theory that an APL inhibits the prothrombinase
thrombin complex interaction and that the APL 
antibody is directed against the phospholipid 
component of this complex. As antiprothrombin 
antibodies have varied immunologic properties, 
their clinical significance is still under debate 
50]. 
 
There are multiples interactions between protein
protein and protein-phospholipid 
difficult to validate conclusions about the effect of 
inhibitors in clinical trials. The interference over 
traditional coagulation tests (PT and PTT) may be 
caused by the concentration or type of 
phospholipids used in different commercial 
reagents. 
 
 
CASE REPORT  
A 60-year-old male with diagnosis of primary 
Lymphoma of spleen, currently with an active 
hemolytic process is referred to our laboratory for 
preoperative control prior splenectomy. The 
patient has no recent studies of coagulation.
 
Routine tests (PT, PTT and Fibrinogen) were 
performed for this patient.  Samples were taken in 
vacutainer tubes containing sodium citrate 3.2% as 
anticoagulant. The tests were realized
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However, if cell damage, injury or activation 
occurs, the membrane phospholipids are exposed 
and become targets for the formation of 
antiphospholipid antibodies (APL) that are 

the evidence is pointed to that the APL 
join to a complex phospholipids/serum proteins 

Proteina-1 and 
prothrombin) that undergo conformational 
changes when joins to the anionic phospholipids 

antigenic aim for 
90% of patients with 

This supports the 
theory that an APL inhibits the prothrombinase- 
thrombin complex interaction and that the APL 
antibody is directed against the phospholipid 

. As antiprothrombin 
antibodies have varied immunologic properties, 
their clinical significance is still under debate [49, 

There are multiples interactions between protein-
 that makes 

difficult to validate conclusions about the effect of 
inhibitors in clinical trials. The interference over 
traditional coagulation tests (PT and PTT) may be 
caused by the concentration or type of 
phospholipids used in different commercial 

old male with diagnosis of primary 
Lymphoma of spleen, currently with an active 
hemolytic process is referred to our laboratory for 
preoperative control prior splenectomy. The 
patient has no recent studies of coagulation. 

Routine tests (PT, PTT and Fibrinogen) were 
performed for this patient.  Samples were taken in 
vacutainer tubes containing sodium citrate 3.2% as 

realized with the 

analyzer CA-500 of Sysmex and the results are 
detailed in Table No. 1.
 
 
Table No. 1.  Baseline coagulation assays 
performed with analyzer Sysmex CA
Test Patient

Prothrombin Time 63.2 s

Activity 

Percentage 

5.7%

Thromboplastin 

Time 

38.0 s

Fibrinogen 339 mg/dl

S = segundos, mg/dl = miligramos por decilitro

 

As the routine coagulation tests showed a 
significant prolongation of the prothrombin time 
as the only significant finding, splenectomy was 
suspended. 
 
The attending physician 
in 12 hours. The prothrombin time prolongation 
remains the same so it was decided
tests with a new 
corroborated by manual and automated form, in 
duplicate and using new reagents of Innovin 
Sysmex. Both methodologies
so is discarded a coumarinic effect.
 
As control, the sample is sent to be analyzed in the 
ACL TOP 500 coagulometer (Instrumentation 
laboratory) that reported a discrepancy with the 
results of our laboratory. All studies
performed before two hours from extraction 
according to established protocols.
 
A new sample is processed simultaneously in both 
laboratories and an aliquot is referred to other 
laboratory as reference. The coagulation tests of 
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500 of Sysmex and the results are 
1. 

Baseline coagulation assays 
performed with analyzer Sysmex CA-500. 

Patient Reference 

Values 

63.2 s 10.1-11.5 s 

5.7% 80-120 % 

38.0 s 27-34 s 

339 mg/dl 200-400 mg/dl 

S = segundos, mg/dl = miligramos por decilitro. 

As the routine coagulation tests showed a 
significant prolongation of the prothrombin time 
as the only significant finding, splenectomy was 

The attending physician decides to control results 
rothrombin time prolongation 

so it was decided to repeat the 
 calibration curve. It is 

corroborated by manual and automated form, in 
duplicate and using new reagents of Innovin 

methodologies confirm the outcomes 
so is discarded a coumarinic effect. 

As control, the sample is sent to be analyzed in the 
ACL TOP 500 coagulometer (Instrumentation 
laboratory) that reported a discrepancy with the 
results of our laboratory. All studies were 
performed before two hours from extraction 
according to established protocols. 

A new sample is processed simultaneously in both 
laboratories and an aliquot is referred to other 
laboratory as reference. The coagulation tests of 
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reference were carried out with the STA
COMPACT coagulometer (Diagnostic STAGO). The 
results of the three analyzers are shown in table 2.
 
 
Table No. 2. Aliquots processed in three different 
coagulometers. 

Test CA-500 STA-

COMPACT

Prothrombin Time 43.5 s 24.1 s 

Activity Percentage 9.7% 42% 

Thromboplastin Time 42 s 75 s 

Fibrinogen 345 
mg/dl 

355     
mg/dl 

S = segundos, mg/dl = miligramos por decilitro

 

This information suggests the presence of an 
inhibitor, which is detected in two analyzers (ACL 
TOP 500 and STA-COMPACT) through 
prolongation of the partial thromboplastin time 
and by the analyzer CA-500, through the 
prolongation of prothrombin time. 
 
According to the recommendations for lupus 
anticoagulant detection [51], it was decided to 
make a mixing study 50:50 with normal plasma to 
distinguish between a factor deficiency or a 
circulating inhibitor. 
 
The Mixing study do not correct properly the 
clotting times, so it was decided to perform a 
neutralization using phosphatidylethanolamine, a 
neutral phospholipid with which we  get a total 
correction of prothrombin time (graph 1). Based 
on this result, a lupus inhibitor of high titer would 
be present. 
 
A lupus anticoagulant investigation test was 
carried out in our laboratory which was 
moderately positive. Moreover a silica based 
clotting time was reported in 99 seconds (34
sec.). This result was corroborated with a 
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reference were carried out with the STA- 
COMPACT coagulometer (Diagnostic STAGO). The 
results of the three analyzers are shown in table 2. 

Aliquots processed in three different 

COMPACT 

ACL TOP 

500 

 21.9 s 

 35% 

79 s 

      
 

361 
mg/dl 

S = segundos, mg/dl = miligramos por decilitro. 

This information suggests the presence of an 
inhibitor, which is detected in two analyzers (ACL 

COMPACT) through 
prolongation of the partial thromboplastin time 

500, through the 

rding to the recommendations for lupus 
anticoagulant detection [51], it was decided to 
make a mixing study 50:50 with normal plasma to 
distinguish between a factor deficiency or a 

The Mixing study do not correct properly the 
clotting times, so it was decided to perform a 
neutralization using phosphatidylethanolamine, a 
neutral phospholipid with which we  get a total 
correction of prothrombin time (graph 1). Based 

upus inhibitor of high titer would 

A lupus anticoagulant investigation test was 
carried out in our laboratory which was 
moderately positive. Moreover a silica based 
clotting time was reported in 99 seconds (34-52 

rated with a 

confirmatory anticoagulant positive test and a 
positive Rosner Index. 
 
The tests performed confirm us that a Lupus 
Inhibitor was present in high titer and it was 
initially detected by the inhibitory effect over 
prothrombin time. 
 
 
Graph No. 1. Correction of p
Mix 50:50 and neutralization with phospholipids

 
 
DISCUSSION 
This paper presents the case of a patient studied in 
the hematology service by a Splenic Lymphoma of 
marginal zone, with splenomegaly
develops an antibody in high title that affected the 
results of their blood clotting tests.
 
The formation of antibodies with inhibitory effect 
has been documented in multiple clinical 
conditions. The Primary spleen lymphoma is a 
clinical entity associated with presence of Lupus 
inhibitor [52-54]. 
 
The term, lupus anticoagulant inhibitor was first 
used by Feinstein, and Rapaport in 1972 [55], 
although Conley and Hartman had described an 
inhibitor of coagulation in two patients with 
Systemic Lupus since 1952 [56, 57].
anticoagulant was defined as “an antibody that 
prolongs the Activated Cephalin 

57 
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confirmatory anticoagulant positive test and a 
positive Rosner Index.  

The tests performed confirm us that a Lupus 
Inhibitor was present in high titer and it was 
initially detected by the inhibitory effect over 

Correction of prothrombin time after 
Mix 50:50 and neutralization with phospholipids. 

This paper presents the case of a patient studied in 
the hematology service by a Splenic Lymphoma of 
marginal zone, with splenomegaly grade III, which 
develops an antibody in high title that affected the 
results of their blood clotting tests. 

The formation of antibodies with inhibitory effect 
has been documented in multiple clinical 
conditions. The Primary spleen lymphoma is a 

entity associated with presence of Lupus 

The term, lupus anticoagulant inhibitor was first 
used by Feinstein, and Rapaport in 1972 [55], 
although Conley and Hartman had described an 
inhibitor of coagulation in two patients with 

ystemic Lupus since 1952 [56, 57]. Initially, lupus 
anticoagulant was defined as “an antibody that 
prolongs the Activated Cephalin Time (ACT) and 
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sometimes, the prothrombin time, but not inactive 
specifically none of the known coagulation factors" 
[58].  
 
Currently, different international committees agree 
to define the lupus anticoagulant as a 
heterogeneous group of antibodies specific for 
phospho-lipoproteins or phospholipid components 
that frequently interfere with standard 
phospholipid-dependent coagulation tests [59
This definition is subject to many controversies 
due to the lack of standardization of the different 
techniques, a wide range of cefalines available 
commercially, antibodies heterogeneity and 
differing interpretation strategies [64].

In this case, discrepancies founds in the results 
were attributed to the amount and kind of 
phospholipids present in each reagent. 
 
To explain this heterogeneity it should be 
remembered that the phospholipids are polar 
compounds having a simple structure 
basic components: a glyceridic portion 
(diacylglycerol), a phosphodiester group and an 
alternating or replaceable portion. This alternating 
portion may be choline, serine, ethanolamine, 
inositol which identifies each particular 
phospholipid [65-67]. 
 
The phosphodiester group is shared by all the 
anionic phospholipids and it is responsible for to 
link the alternating portion to diacylglycerol. For 
long time, it have been considered the carrier of 
epitopes to which the anti phospholipids 
antibodies are binded [68]. 
 
Anionic phospholipid as cardiolipin, 
phosphatidylserine, phosphatidylinositol and 
phosphatidic acid, exhibit a higher reactivity and 
ability to bind antiphospholipid antibodies [68].
 
By other hand, the neutral phospholipids as 
phosphatidylcholine, phosphatidylethanolamine, 
sphingomyelin, do not show such reactivity, but 
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ime, but not inactive 
the known coagulation factors" 

Currently, different international committees agree 
to define the lupus anticoagulant as a 
heterogeneous group of antibodies specific for 

lipoproteins or phospholipid components 
that frequently interfere with standard 

tion tests [59-63]. 
This definition is subject to many controversies 
due to the lack of standardization of the different 
techniques, a wide range of cefalines available 
commercially, antibodies heterogeneity and 
differing interpretation strategies [64]. 

In this case, discrepancies founds in the results 
were attributed to the amount and kind of 
phospholipids present in each reagent.  

To explain this heterogeneity it should be 
remembered that the phospholipids are polar 
compounds having a simple structure with three 
basic components: a glyceridic portion 
(diacylglycerol), a phosphodiester group and an 
alternating or replaceable portion. This alternating 
portion may be choline, serine, ethanolamine, 
inositol which identifies each particular 

The phosphodiester group is shared by all the 
anionic phospholipids and it is responsible for to 
link the alternating portion to diacylglycerol. For 
long time, it have been considered the carrier of 
epitopes to which the anti phospholipids 

Anionic phospholipid as cardiolipin, 
phosphatidylserine, phosphatidylinositol and 
phosphatidic acid, exhibit a higher reactivity and 
ability to bind antiphospholipid antibodies [68]. 

By other hand, the neutral phospholipids as 
dylcholine, phosphatidylethanolamine, 

sphingomyelin, do not show such reactivity, but 

they can also join the antiphospholipid antibodies, 
which may explain the findings in this case. 
 
Neutralization of lupus inhibitor with excess of 
phospholipids (hexagonal phase 
phosphatidylethanolamine) allowed us to obtain a 
correction of the prothrombin time and to confirm 
the inhibitory effect of
[69]. 
 
Based on those results, the patient is treated for 
several days with 5 mg of prednisolone p.o.
without effective response. 
 
The effect that lupus inhibitor could have “In Vivo” 
in this patient was unknown. Doctors suspended 
splenectomy and decide chemotherapeutic 
management using R-CHOP scheme with excellent 
results, improvement of anemia, and full 
normalization of clotting times and negativization 
of lupus anticoagulant. The patient is currently 
without splenomegaly.
 

CONCLUSIONS 
There is a great diversity of providers, 
methodologies and reagents for clotting tests and 
the amount and type of phospholipids used in each 
it affect the sensitivity and specificity for detection 
of lupus anticoagulant [70
necessary to follow some guidelines to an 
appropriate diagnosis of lupus inhibitor. 
 
According to International Guidelines Agreed for 
Diagnostic of Lupus Inhibitor, it requires a 
phospholipids-dependent coagulation test altered,
a study of mixtures and at least one positive 
confirmatory test to establish the presence or 
absence of a lupus inhibitor [73
 
In our case, three major requirements are present, 
so it was possible to establish the presence of a 
high titer lupus inhib
manifested as a prolongation of prothrombin time. 
The results obtained using diverse commercial 
reagents show major discrepancies in clotting 
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they can also join the antiphospholipid antibodies, 
which may explain the findings in this case.  

Neutralization of lupus inhibitor with excess of 
phospholipids (hexagonal phase 
phosphatidylethanolamine) allowed us to obtain a 
correction of the prothrombin time and to confirm 
the inhibitory effect of lupus on prothrombin time 

lts, the patient is treated for 
ays with 5 mg of prednisolone p.o. 

without effective response.  

The effect that lupus inhibitor could have “In Vivo” 
in this patient was unknown. Doctors suspended 
splenectomy and decide chemotherapeutic 

CHOP scheme with excellent 
results, improvement of anemia, and full 
normalization of clotting times and negativization 
of lupus anticoagulant. The patient is currently 
without splenomegaly. 

There is a great diversity of providers, 
hodologies and reagents for clotting tests and 

the amount and type of phospholipids used in each 
it affect the sensitivity and specificity for detection 
of lupus anticoagulant [70-72]. Therefore is 
necessary to follow some guidelines to an 

nosis of lupus inhibitor.  

According to International Guidelines Agreed for 
Diagnostic of Lupus Inhibitor, it requires a 

dependent coagulation test altered, 
a study of mixtures and at least one positive 
confirmatory test to establish the presence or 
absence of a lupus inhibitor [73-78]. 

In our case, three major requirements are present, 
so it was possible to establish the presence of a 
high titer lupus inhibitor, whose effect was 
manifested as a prolongation of prothrombin time.  
The results obtained using diverse commercial 
reagents show major discrepancies in clotting 
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times between Innovin and Recombiplastin 2G, but 
similar between Recombiplastin 2G and Neoplastin 
CI plus. The review of procedures and 
methodologies, show that these inconsistencies 
were generated by presence of a lupus inhibitor. 
The laboratory results gave a viable option for 
patient management. 
 
It should be remembered that the presence of a 
lupus inhibitor can alter any phospholipid 
dependent coagulation test and not necessarily or 
exclusively the partial thromboplastin time (PTT) 
as often have seen. However, their determination 
is useful to identify patients at high risk to develop 
thrombotic complications, but not to predict 
treatment outcome or disease prognosis. 
 
It is also important to remember that anti 
phospholipids antibodies may occur in multiple 
clinical entities. Discrepancies in coag
may be caused by this type of inhibitors and should 
be considered, especially, in cases of hematological 
patients. 
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