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BACKGROUND 
El rechazo celular en el trasplante renal se considera superado en la actualidad gracias a la optimización de la 
terapia inmunosupresora, básicamente consistente en la triple terapia con Tacrolimus, micofenolato mofetil y 
esteroides. En cambio, el rechazo humoral mediado por aloanticuerpos, especialmente anticuerpos anti-HLA, 
supone el principal problema inmunológico actualmente en el manejo del trasplante renal. En parte, la 
importancia adquirida por la producción de anticuerpos anti-HLA tras un trasplante renal radica en el desarrollo 
de métodos sensibles en la detección de estos anticuerpos, fundamentalmente métodos de fase sólida. Entre 
ellos, el empleado de forma generalizada es el denominado Luminex que emplea micropartículas con 
antígenos HLA adheridos en su superficie y donde la presencia de anticuerpos en el suero se objetiva 
mediante la detección de fluorescencia por una metodología de citometría de flujo. Junto a la ventaja 
metodológica que ha supuesto la introducción de la tecnología Luminex, también existe una gran diversidad de 
datos de producción de anticuerpos anti-HLA post-trasplante renal en los distintos trabajos aparecidos en la 
última década (6-60%). En gran medida, la variabilidad viene determinada por la falta de estandarización de la 
técnica, a pesar de existir sólo dos fabricantes, y por la ausencia de criterios para establecer un punto de corte 
a partir del cual considerar un resultado positivo, aunque el resultado que se obtiene el método sea 
cuantificable y objetivo. Por otra parte, los múltiples trabajos aparecidos hasta la fecha proceden de estudios 
unicéntricos donde la población de estudio es específica y no comparable con otros trabajos (distinta 
inmunosupresión, sensibilización pretrasplante, tiempo de seguimiento, puntos temporales de estudio, etc.) y 
los estudios multicéntricos proceden de las series del CTS dirigido por Opelz o de los Workshops liderados por 
Terasaki, donde no existen criterios uniformes de selección de pacientes. Nuestro trabajo se enmarca dentro 
del grupo de trabajo Forum Renal iniciado hace 7 años con una cohorte de pacientes trasplantados renales y 
focalizado en riesgo cardiovascular, que incluye a 14 centros nacionales. 

AIMS 

RESULTS 
Antiphospholipid Syndrome (APS) is an acquired autoimmune disorder clinically determined by a history of 
recurrent vascular thrombosis and/or specific obstetric complications (fetal loss).  
APS can be divided into two types; primary APS (PAPS), where the disease occurs alone, or secondary APS, 
where it is found together with other autoimmune diseases, frequently systemic lupus erythematosus (SLE).  
The APS is characterized by an adaptive immune response against self membrane phospholipids or associated 
plasma proteins resulting in the generation of anti-phospholipid specific antibodies (aPL), but it is unclear what 
factors lead to its generation. Currently these following circulating antibodies are measured for a APS diagnosis: 
an anticardiolipin antibody (aCL) and an anti-beta2-glycoprotein I (ß2GPI) antibody.  
Interestingly, presence of antibodies with similar antigen specificity produce different clinical manifestations, but 
in the other hand, finding aPLs does not necessarily mean that the patient suffers of APS. Indeed, recent 
studies suggest that IgG anti-ß2GPI domain I antibodies are highly associated with thrombosis while antibodies 
against other domains of ß2GPI were not. Nonetheless, there is not clear evidence about their role as either 
pathogenic or diagnostic.  
Still, there is evidence that the presence of aPL is necessary for the manifestation of APS, but it is not sufficient 
and it is been clarified that additional factors are needed for the clinical manifestations of the syndrome.  
A ‘two hit hypothesis’ has been suggested to explain those data, and according to it, the antibody (representing 
the first hit) induces a thrombophilic state, but clotting takes place only in the presence of a second hit, 
frequently related to mediators of innate inflammatory immune responses (e.g. a toll-like receptor ligand).  
At present, toll-like receptors (TLRs) are the most characterized innate immune receptors and are of great 
interest due to the fact that these have a central role in triggering innate immunity and coordinating innate and 
adaptive immunity. Thus, these receptors are to be related too with some other autoimmune diseases because 
they are responsible for the recognition of exogenous conserved motifs on pathogens, but also, potentially, 
some endogenous molecules. Deregulation of these TLR signaling pathways may have severe consequences, 
and causes many autoimmune diseases and chronic pathological inflammation. 
In this study we try to dive through the relationship between the expression of TLRs and other genes of their 
signaling pathways with the different clinical manifestations of APS. 

To relate TLRs expression/function and IgG anti-ß2GPI 
domain I antibodies with the Antiphospholipid 
Syndrome (APS) through its different manifestations: 
Primary APS with vascular thrombosis, Primary APS 
with obstetric complications, and Secondary APS. 

PATIENTS. 
 
This study is based on a cohort of 100 patients suffering of APS. Blood samples have been collected from 2009.  
 
CLINICAL DATA. 
 
-Clinical data associated to this study cohort were already collected by the research group. 
 
TLR EXPRESSION AND FUNCTION. 
 
  Flow Cytometry. TLR expression was assessed by flow cytometry on subpopulations of PBMCs. Briefly, cells were stained with 
fluorochrome-conjugated anti-CD19, anti-CD3 and anti-CD14 to identify B cells, T cells and monocytes respectively. To determine cell 
surface or intracellular expression of TLR, cells were surface or intracellularly stained with fluorochrome-conjugated antihuman TLR 
(Acris) or isotype control.  
 

•TLR function assessment in circulating monocytes by flow cytometry: Cells from whole blood were polyclonally stimulated for 
18 hours with different human TLR1 to TLR9 agonists in the presence or absence of Brefeldine A in polypropylene tubes. 
Unstimulated cells were considered as controls. After culture, cells were stained with FITC-conjugated anti human-CD14 to identify 
the monocytes population. Later, cells were lysed, permeabilized and intracellularly stained with monoclonal antibodies (BD 
Biosicences) against cytokines (IL1β, TNFα, IL6). Data were acquired and analyzed in a FACScanto II Flow Cytometer (BD 
Biosciences). Expression and function of TLRs were studied from only 10 patients with PAPS  during this work.  
 
 
 
  qPCR. Quantification of the expression of 84 genes involved in TLR pathway and 5 housekeeping genes was performed using 
Human Toll-Like Receptor (TLR) Signaling Pathway RT² Profiler PCR Array (SA Biosciences). cDNA was synthetized from 100ng total 
RNA each plate. Results were analyzed using PCR Array Data Analysis Web Portal (Qiagen). The p values were calculated based on 
a Student’s t-test of the replicate (2-ΔΔCt) values for each gene in the control group and infected groups. A p-value less than 0.05 was 
considered statistically significant. SA Biosciences Online Software was used to obtain plots from the gene expression comparisons 
among groups. These studies were performed in 5 patients with APS and 3 healthy controls. 
 
aPL MEASUREMENT.  
 
-BIOFLASH v1.0 (Inova). This is a novel immunoassay system, an analyzer based on chemiluminescence that measures the amount 
of certain autoantibodies or molecules in the patients sera. Specifically for this study, the antibodies of interest were IgA, IgG and IgM 
anticardiolipin (aCL), IgA, IgG and IgM anti-beta2-glycoprotein I (ß2GPI) and IgG anti-ß2GPI domain I. The measurement of these 
antibodies is part of a beta trial in collaboration with the manufacturer, Inova. 
 
STATISTICAL ANALYSES. 
 
-SPSS was used for the statistical analyses of TLRs and BioFlash data, carrying out comparisons among groups at a significance 
level of P<0.05. 
 
 
 

CONCLUSIONS 

Fig 1a. There were statistically significant differences in all the antibody titers between Healthy Controls and 
PAPS, as expected. We can observe the same situation for anti-ß2GPI domain I antibodies. 

Fig 3a. Healthy Controls vs patients with PAPS. 
Red dots show the genes overexpressed in 
patients suffering of APS.  

Fig 1b. The differences between clinical manifestations regarding to each autoantibody were not considered 
statistically significant. These results let us think of other factors, like inflammation, that may produce those 
different symptoms in APS.  

Symptom 
Pathology Patients Number Gender 

(Women %) 
Arterial 

Thrombosis (%) 
Venous 

Thrombosis (%) 
Obstetric 

Pathology (%) 

Health Control 41 68,3 --- --- --- 

PAPS 37 83,8 29,73 24,32 51,35 

APS+SLE 5 100 40 40 20 

SLE 11 100 0 0 0 

SEROLOGY + 6 83,3 0 0 0 

Fig 3b. Patients with PAPS developing obstetric 
pathology (taken as control) vs PAPS developing 
thrombosis. Red dots show the genes overexpressed 
in PAPS with thrombosis. 

HC vs APS PAPS Obstetric Pathology vs PAPS Thrombosis 

Examples of Scatter plots comparing the expression of genes involved in the TLR-mediated signal 
transduction and innate immunity. The boundary lines indicate a twofold difference. Red spots indicate up-
regulated genes. Green spots indicate down-regulated genes. Black dots inside the boundary lines indicate no 
change in regulation (<2-fold in either direction). p<0.05 are consistently up- or downregulated. 

METHODS 

Fig 2. Agonist stimulated monocytes show a statistically significant TLR8 response reduction. 
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• Deregulation of genes involved in TLRs pathways seems to differentiate among different forms of APS. 
• TLR8 response among other receptors or molecules involved on inflammation is decreased in PAPS. 
• IgA aPL, but not domain I, antibodies could be important in APS diagnosis and clinical differentiation. 
• The association of the clinical, serological, genetic and cellular findings will be part of a prospective ongoing project.   

  TLR function assessment in circulating monocytes by flow cytometry: Cells from whole 
blood were polyclonally stimulated for 18 hours with different human TLR1 to TLR9 agonists in 
the presence or absence of Brefeldine A in polypropylene tubes. Unstimulated cells were 
considered as controls. After culture, cells were stained with FITC-conjugated anti human-CD14 
to identify the monocytes population. Later, cells were lysed, permeabilized and intracellularly 
stained with monoclonal antibodies (BD Biosicences) against cytokines (IL1b, TNFa, IL6). Data 
were acquired and analyzed in a FACScanto II Flow Cytometer (BD Biosciences). Expression 
and function of TLRs were studied from only 10 patients with PAPS  during this work.  
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