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“Renal pathologists should be aware of the histologic characteristics of 
antiphospholipid syndrome-associated nephropathy when they examine kidney 
biopsies of systemic lupus erythematosus patients, especially those with positive 

antiphospholipid antibodies.” 

Antiphospholipid syndrome-associated nephropathy in 
systemic lupus erythematosus

Renal involvement in antiphospholipid syndrome 
(APS) is characterized by a noninflammatory 
occlusion of renal vessels, ranging in size from 
large vessels to intrarenal microvasculature. APS 
is characterized by recurrent arterial or venous 
thromboses and/or pregnancy morbidity in the 
presence of antiphospholipid antibodies (aPL) 
and it can be classified as primary or associ-
ated with other autoimmune disorders, mainly 
systemic lupus erythematosus (SLE). Despite 
thrombosis in APS being able to take place at 
any vascular site, the intrarenal vascular involve-
ment has been poorly recognized until recently, 
probably as a result of kidney biopsies rarely 
being performed in patients with primary APS, 
and the majority of studies in SLE have focused 
on the glomerular disease rather than renal 
microangiopathy. 

APS-associated nephropathy lesions 
in primary APS & SLE
Thrombotic microangiopathy was the most 
frequently reported intrarenal vascular lesion 
in early studies of patients with primary APS, 
SLE-related APS, and SLE patients with posi-
tive aPL not fulfilling the clinical criteria for 
APS. Thrombotic microangiopathy is charac-
terized by fibrin thrombi in glomeruli and/or 
arterioles in the absence of immune deposits or 
inflammatory cells. In 1990, D’Agati et al. [1] 
and Becquemont et al. [2] first described cases 
with primary APS and renal involvemnent 
with histologic lesions of thrombotic micro-
angiopathy in their kidney biopsies. The pres-
ence of glomerular capillary thrombosis in SLE 
was first reported by Kant et al. [3] and Glueck 
et al. [4] and was associated with the presence 
of aPL, especially lupus anticoagulant. Besides 

thrombotic microangiopathy, chronic intrarenal 
vascular lesions were further reported by a few 
case reports and case series with primary APS 
[5]. In 1999, Nochy et al. examined in a multi-
center retrospective study the kidney biopsies of 
16 primary APS patients with renal involvement 
[6]. All of the patients had a small-vessel vaso-
occlusive nephropahy, defined as APS-associated 
nephropathy, including the acute thrombotic 
lesions (thrombotic microangiopathy) and 
chronic vascular lesions such as fibrous intimal 
hyperplasia of interlobular arteries, recanaliz-
ing thrombi in arteries and arterioles, fibrous 
occlusions, or focal cortical atrophy. 

A few years later, the same French group 
evaluated the presence of APS-associated neph-
ropathy in patients with SLE; 24 patients with 
SLE-related APS, 52 SLE/non-APS patients 
with positive aPL and 20 SLE patients without 
aPL were examined [7]. APS-associated neph-
ropathy was diagnosed in 63, 22 and 15% of the 
above patient groups, respectively, in addition 
to, and independently of, lupus nephritis. An 
association of APS-associated nephropathy with 
extrarenal APS (mainly with arterial thrombo-
sis and pregnancy morbidity) and positive lupus 
anticoagulant test was observed. Hypertension 
was the predominant clinical manifestation of 
this nephropathy. 

Tektonidou et al. examined the prevalence, 
clinical associations and long‑term outcome of 
APS-associated nephropathy in 151 patients with 
SLE with or without aPL [8]. APS-associated 
nephropathy lesions were detected in two‑thirds 
of patients with SLE-related APS, a third of SLE/
non-APS patients with positive aPL, and in only 
4% of SLE patients without aPL, independently 
of lupus nephritis lesions. The most frequently 
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detected histologic lesions were thrombotic 
microangiopathy, fibrous intimal hyperplasia and 
focal cortical atrophy. Other medical conditions 
associated with thrombotic microangiopathy in 
the kidney were excluded from these studies, 
such as malignant hypertension, hemolytic ure-
mic syndrome, thrombotic thrombocytopenic 
purpura, toxemia of pregnancy or disseminated 
intravascular coagulation. A strong association 
between APS-associated nephropathy lesions 
and the presence of APS, arterial thromboses 
(especially stroke), pulmonary embolism, livedo 
reticularis and a positive lupus anticoagulant test 
was noted. During the follow‑up period, throm-
bosis developed in seven (35%) of 20 patients 
with APS nephropathy, compared with four 
(9%) of 43 patients without APS nephropathy 
(p = 0.04) [8]. We also recently investigated the 
APS-associated nephropathy lesions in three dif-
ferent groups of APS; primary APS, SLE-related 
APS and, for the first time, catastrophic APS [9]. 
The same histologic and clinical characteristics 
were detected among all the three APS groups [9].

APS-associated nephropathy lesions have 
been further investigated by other studies of SLE 
patients with biopsy-proven renal involvement. 
The prevalence of APS-associated nephropathy 
ranged from 11 to 34% and was associated with 
mild‑to‑severe hypertension, acute renal failure, 
proteinuria and hematuria, and in some studies, 
with high activity and chronicity indices and a 
tendency to progress to end-stage renal disease [10].

APS-associated nephropathy & 
classification criteria for APS
The strong association of APS-associated neph-
ropathy with the presence of aPL and especially 
with APS manifestations, as well as the tendency 
of the patients with APS-associated nephropa-
thy to develop thrombotic events demonstrated 
by some studies, has been discussed in the 
11th International Congress on aPL [11]. It was 
decided that APS nephropathy was to be included 
among the manifestations associated with APS 
(noncriteria APS manifestations), but not in the 
revised criteria for APS [11]. In the recent 13th 
International Congress on aPL, one of the objec-
tives of a task force on noncriteria APS manifesta-
tions was the identification and grading (accord-
ing to evidence‑based medicine criteria) of the 
studies that analyze the relationship between aPL 
and APS nephropathy [12]. Summary data from 
all of the studies that examined APS-associated 
nephropathy in SLE showed a higher frequency 
of APS-associated nephropathy among the 
patients with positive aPL (with or without APS) 

in comparison to those without aPL (p < 0.001). 
The aPL were correlated with both the acute 
(thrombotic microangiopathy) and the chronic 
lesions of APS-associated nephropathy (evidence 
level II–III). APS-associated nephropathy lesions 
were more frequently detected among APS 
patients (primary or SLE-related) than among 
SLE/aPL/non-APS patients (evidence level II). 

Full spectrum of renal pathology in 
APS-associated nephropathy
An expanding spectrum of kidney pathology 
has recently been described in association with 
APS. Fakhouri et al. identified 29 renal biopsies 
performed in patients with primary APS and 
they observed features distinct from vascular 
APS nephropathy in nine of them: membra-
nous nephropathy (n = 3); minimal change dis-
ease/focal segmental glomerulosclerosis (n = 3); 
mesangial C3 nephropathy (n = 2); and pauci-
immune crescentic glomerulonephritis (n = 1) 
[13]. Sinico and coworkers also examined the 
renal biopsies of ten patients with primary APS 
and they detected membranous glomerulone-
phritis in four patients, proliferative glomerulo
nephritis in two, thrombotic microangiopathy 
in two, and chronic APS-associated nephropathy 
lesions in the remaining patients [14]. 

The renal outcome of patients with APS-
associated nephropathy remains uncertain. 
Moroni et al. [15] and a recent retrospective study 
of children with lupus nephritis [16] showed that 
aPL positivity was an independent predictor of 
chronic renal function deterioration; however, 
other studies did not confirm this association. 
In regards to the presence of intrarenal vascu-
lar lesions, Zheng et al. found that patients with 
lupus nephritis and lesions of thrombotic micro-
angiopathy had higher disease activity, activity 
and chronicity indices, serum creatinine and 
proteinuria levels, and a higher frequency of 
hypertension than those with lupus nephritis but 
without thrombotic microangiopathy (p < 0.05 
for all) [17]. Daugas et  al. [7] and Tektonidou 
et al. [8] observed that SLE patients with APS-
associated nephropathy had higher frequency of 
hypertension and raised serum creatinine at the 
time of renal biopsy; however, the prevalence of 
renal insufficiency, ESRD or death at the end of 
follow-up was similar among the patients with 
and without APS nephropathy.

The management of APS-associated neph-
ropathy is also partially elucidated [18]. Currently, 
there is no consensus on the treatment of APS-
associated nephropathy and the other noncriteria 
APS manifestations including heart valve disease, 
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cognitive impairment, livedo reticularis and 
thrombocytopenia [19]. Empirical therapeutic 
approaches have been reported in patients with 
renal involvement and primary or SLE-related 
APS. Anticoagulation treatment and/or anti
platelet agents in combination with the immuno
suppressive treatment of lupus nephritis have 
been effectively used in cases or studies including 
patients with this nephropathy [20,21]. The appro-
priate management of hypertension, especially 
with angiotensin-converting enzyme inhibitors, 
was emphasized by most studies.

Current evidence suggests that besides from 
their prothrombotic role, aPL can also induce 
complement activation, thereby leading to tis-
sue damage [22]. Recent studies showed a strong 
relationship between the intensity of glomerular 
C4d staining and the presence of fibrin micro-
thrombi in renal biopsies from patients with 
lupus nephritis [23]. A new animal model of renal 
injury that shares many features with thrombotic 
microangiopathy was also recently developed [24]. 
Genetic deletion of C5aR and low tissue factor 
expression prevented glomerular injury and renal 
failure in aPL-treated mice, suggesting that com-
plement inhibition or tissue factor inhibition 
might represent potential therapeutic interven-
tions in renal microangiopathy [24]. Therapeutic 
management of inflammation in addition to that 
of thrombosis might be proven to be beneficial 
in APS-associated nephropathy and should be 
investigated in large multicenter studies.

Conclusion
A small-vessel vaso-occlusive nephropathy 
defined as APS-associated nephropathy has 
recently been recognized, first among patients 
with primary APS and subsequently among 
patients with SLE-related APS and SLE/non-
APS patients with positive aPL in addition to, 
and independently of, lupus nephritis lesions. 

Renal pathologists should be aware of the histo-
logic characteristics of APS-associated nephropa-
thy when they examine kidney biopsies of SLE 
patients, especially those with positive aPL. In 
patients with APS-associated nephropathy lesions 
and persistently positive aPL, the diagnosis of APS 
should be considered, provided that other condi-
tions resulting in similar renal biopsy lesions are 
excluded. Prospective large-scale studies are war-
ranted to examine the full spectrum of the clinical 
and histological characteristics of APS-associated 
nephropathy, the significance of this nephropathy 
in the long-term outcome of SLE patients and its 
appropriate therapeutic management.
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