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Introduction

Systemic lupus erythematosus (SLE) is a worldwide 
heterogeneous autoimmune disorder that can affect many organs 
and tissues [1,2] due to interactions between genetic susceptibility, 
environmental triggers, and hormonal and immunological factors 
[2]. SLE diagnosis combines clinical and immunological findings  

 
[3] that are usually heterogeneous in patients but can change 
over time in individual cases [1,2]. Hematologically, there are 
four clinical (hemolytic anemia, thrombocytopenia, leucopenia 
and lymphopenia in the absence of other known causes) and 
one immunological (positive direct antiglobulin test - DAT in 
the absence of hemolytic anemia) possible diagnostic criteria 
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for SLE, being that one or more may be present at SLE diagnosis 
[3]. However, a given hematologic disorder affecting one or more 
blood cell lineages can emerge at any moment throughout the 
course of SLE [4-6], and can even be the initial manifestation, 
preceding other manifestations by months or even years [7]. 
Although autoimmune cytopenias are most typically published, 
other hematological findings which are not consistent with SLE 
diagnosis criteria have rarely been reported in association to this 
rheumatic disease [4,6-13]. The goal of this study is to present 
cases of patients admitted by hematologists with initial immune-
mediated hematological disorders that are uncommonly seen 
as a first manifestation of SLE, which was then subsequently 
diagnosed at varying time spans after admission. 

Methods 

 A retrospective study was performed on patients admitted 
to the hematology ward of Botucatu Medical School, São Paulo 
State University, Botucatu, SP, Brazil, between January 2006 
and December 2015. Patients were over 18 years old and had 
been admitted by hematologists with initial immune-mediated 
hematological disorders uncommonly associated with SLE which 
was subsequently diagnosed by them meeting the required 
classification criteria of the Systemic Lupus International 
Collaborating Clinics (2012 SLICC) [3], over varying time 
spans from first hematological assistance. Immune-mediated 
hematological disorders uncommonly associated with SLE were 
considered as those other than isolated autoimmune hemolytic 
anemia (AIHA), immune thrombocytopenic purpura (ITP), 
leucopenia or lymphopenia which are most commonly described 
in SLE patients. The concepts used in this study for AIHA, immune 
thrombocytopenia and immune leucopenia/lymphopenia were 
those adopted by the 2012 SLICC Classification Criteria [3]: 
hemolytic anemia with raised reticulocytes and positive direct 

antiglobulin test (DAT), isolated platelet count below 100 x103/
mm3, and leucocyte count below 4 x103/mm3 or lymphocyte count 
below 1 x103/mm3 separately. Other causes for thrombocytopenia, 
leucopenia or lymphopenia might be absent. Anemia was defined 
as hemoglobin less than 12 g/dL in women and 13.5 g/dL in men 
[14]. 

The serum biochemistry criteria definer of hemolysis 
included raised lactate dehydrogenase (LDH) and unconjugated 
bilirubin, and low haptoglobin levels. Evans syndrome (ES) 
was diagnosed by the concurrent or sequential occurrence of 
AIHA and ITP [7]. Recurrent ES meant a reappearance of both 
clinical and laboratory findings of this autoimmune disorder 
after any asymptomatic period. Thrombotic thrombocytopenic 
purpura (TTP) was defined as a thrombotic microangiopathy 
characterized by microangiopathic hemolytic anemia, severe 
thrombocytopenia, organ ischemia linked to disseminated 
microvascular platelet rich-thrombi, and functional deficiency of 
ADAMTS-13 [15]. Macrophage activation syndrome (MAS) was 
defined as a secondary hemophagocytic lymphohistiocytosis 
(sHLH) associated with rheumatic diseases being characterized 
by clinical and laboratory features such as sustained fever, 
pancytopenia, liver dysfunction, hyperferritinemia, and 
fibrinolytic coagulopathy [12]. Clinical and laboratory findings 
related to immune-mediated hematologic disorders and SLE were 
obtained from patient medical records, and included: gender, 
ethnicity, age, blood cell counts, DAT, indirect antiglobulin test 
(IAT), DAT and/or IAT antibody specificity, time span between 
hematological and SLE diagnosis, hematological treatment during 
hospitalization, and outcome. Pictures were taken from patient 
electronic image files and from the hematology archive of bone 
marrow slides. This study was approved by the Human Research 
Ethics Committee of the Institution. 

Results 
Table 1: Clinical and laboratory characterization of 4 patients diagnosed with ES before SLE.

Case Gender Ethnicity Age 
(years)

Hb (g/dL) / Ret. 
(%) / Platelet 

count

DAT /
Antibody 
specificity

IAT/
Antibody 
specificity

Time span 
between ES and 

SLE diagnosis

Hematological 
treatment / outcome

1 Female Caucasian 29 5.0 / 7.6 /
54.000 IgG + C3d / NS + / anti-E, 

anti-K, anti-Jka ≤ 7 days * corticosteroids + IVIG 
+ RBC / obit

2 Female Caucasian 15 5.6 / 3.9 /
1.000 IgG + C3d / NS + / NS ≤ 7 days ** corticosteroids + IGIV 

+ RBC / discharge

3 Female Caucasian 29 4.8 / 5.0 /
10.000 IgG / NS + / anti-C, 

anti-K 8 months corticosteroids + IGIV 
+ RBC / discharge

4 Female Caucasian 50 5.1 / 5.5 /
63.000 IgG + C3d / NS + / NS 43*** months

corticosteroids + 
IVIG+ RBC + platelet 
apheresis / discharge

Hb: hemoglobin; Ret.: reticulocytes; DAT: direct antiglobulin test; Ig: immunoglobulin; C: complement; NS: non-specific; IAT: indirect antiglobulin test; 
*: previously diagnosed glomerulonephritis; **: previous recurrent thrombocytopenia; ***: recurrent ES symptoms; IVIG: intravenous immunoglobu-

lin; RBC: red blood cell
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We studied 6 patients with initial hematological diagnoses: 4 
of ES, 1 of TTP, and 1 of MAS. Table 1 shows data from the 4 patients 
initially diagnosed with ES (Table 1). They were Caucasian female 
with an average age of 30 years. At diagnosis average hemoglobin, 
reticulocyte count and platelet count were 5.1 g/dL, 5.5% and 
32 x103/mm3 respectively. There were no cases with leucopenia 
or lymphopenia. A positive DAT revealed IgG + C3d in 3 patients, 
and only IgG in one. Autoantibodies showed no specificity for 
any erythrocyte-antigen in all patients. IAT were also positive 
in the 4 patients, with only 2 showing defined specificity: one 
had serum anti-E, anti-K, and anti-Jka, and the other anti-C and 
anti-K. SLE diagnosis was performed ≤ 7 days after admission 
in 2 patients, one having been referred with glomerulonephritis 
diagnosed by kidney biopsy 14 years earlier, and another had 
reported asymptomatic episodes of thrombocytopenia over the 
last 4 years. In the remaining 2 patients SLE was diagnosed 8 
and 43 months, respectively, after first ES episode with the latter 
showing several hematological relapses between both diagnoses. 
The 2012 SLICC criteria for SLE diagnosis found in these 4 
patients were: hematological abnormalities (4), immunological 
abnormalities (4), joint symptoms (3), renal abnormalities (3), 
and oral ulcers (1). The hematological treatment for ES consisted 
of corticosteroids (4), IVIG (4), and RBC transfusion (4). One 

patient had major gastrointestinal bleeding due to a peptic ulcer 
and was also submitted to platelet apheresis transfusion. 

A 22-year-old Caucasian female was referred to the university 
hospital displaying fever, paleness, mild mental confusion, and the 
symptoms/signs of left parietal syndrome. She reported several 
episodes of uninvestigated macroscopic hematuria in the last 
5 years. Her hemoglobin, reticulocyte count and platelet count 
were 8.3g/dL, 4.4% and 16 x103/mm3 respectively. There was 
no leucopenia but she did have a lymphopenia of 0.6 x103/mm3. 
Numerous schistocytes were seen on the stained peripheral blood 
smear, and DAT plus IAT were both negative. Serum LDH was 
830U/L, unconjugated bilirubin was 2.3mg/dL, haptoglobin was 
undetectable, and ADAMTS13 activity was < 10%. Brain CT scan 
and MRI showed an extensive hemorrhagic lesion compromising 
the left parietal lobe with adjacent edema (Figures 1A & 1B). A 
small hemorrhagic lesion posteriorly in the right parietal lobe was 
also seen in CT scan (Figure 1A). TTP was promptly diagnosed 
at admission, and SLE diagnosis was performed within 7 days 
according to 2012 SLICC criteria revealing: cutaneous, renal, 
neurologic, and immunological abnormalities. The hematological 
treatment for TTP consisted of plasmapheresis, corticosteroids, 
rituximab, and RBC plus platelet apheresis transfusions. 

Figure 1: Figures 1A & 1B (TTP patient). A – CT scan showing extensive hemorrhagic lesion in the left parietal lobe with edema (arrows a 
and b). Small hemorrhagic lesion in the posterior right parietal lobe was also present (arrow c); B – MRI confirmed the left parietal findings; 
Figures 1C and 1D (MAS patient bone marrow smear stained by Leishman). C – Macrophage phagocyting an erythrocyte (arrow a) and a 
platelet (arrow b); D – Another macrophage phagocyting erythrocytes (arrow a), platelets (arrow b) and a nucleated cell (arrow c).
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Another Caucasian female, 30 years old, was admitted with 
fever, adenopathy and mild splenomegaly without any identified 
infection or neoplasia. No clinical or laboratory findings of 
hemolysis were found. Her hemoglobin, reticulocyte and platelet 
counts were 8.1g/dL, 0.74% and 26 x103/mm3 respectively. There 
was a mild leucopenia of 3.3 x103/mm3 plus lymphopenia of 0.8 
x103/mm3. A monocyte was seen phagocyting erythrocytes on 
stained peripheral blood smear. She showed an AST of 88U/L, 
ALT of 50U/L, serum ferritin > 1.650ng/mL, fibrinogen of 130mg/
dL, and International Normalized Ratio (INR) of 1.5. DAT and 
IAT were both negative. A stained bone marrow smear showed 
histiocytes in active hemophagocytosis of erythrocytes, platelets 
and nucleated cells (Figures 1C & 1D). A diagnosis of MAS was 
established with a further diagnosis of SLE performed ≤ 7 days 
later. After clinical history evaluation and laboratory tests, the 
2012 SLICC criteria for SLE diagnosis observed in this patient 
were: hematologic abnormality (lymphopenia was considered), 
oral ulcers, cutaneous abnormality, joint symptoms, serositis, 
renal abnormality, neurologic abnormality and immunologic 
abnormalities. The hematological treatment for MAS consisted 
of intravenous corticosteroids and etoposide, as well as a RBC 
transfusion. All patients were discharged from the hematology 
ward, except for the one diagnosed with ES and SLE who died 
after a severe gastrointestinal bleeding whilst still in hospital. 

Discussion 

All studied patients were female with 5 being of reproductive 
age in accordance with SLE literature [2]. As soon as the 
immune-mediated hematological diagnoses were established, 
the hematologists promptly proceeded to investigate underlying 
diseases as this set of hematological disorders may occur 
secondarily to both underlying non-immunological and 
immunological conditions, including SLE [10]. Four of our 6 
studied patients had a diagnosis of ES which corresponds to a rare 
hematological disorder representing up to 7% of AIHA and 2% of 
ITP [16]. Studies have shown that 27% to 50% of adult onset ES are 
usually secondary to another disorder, particularly hematological 
malignancies or SLE [16]. Zhang et al. (2016) reported that 3% 
to 15% of ES patients develop SLE during the follow-up [7]. On 
the other hand, Jaime-Perez et al. (2018) reported that 1.7% 
to 2.7% of SLE patients showed secondary ES [18]. A recently 
published multicenter multiethnic cohort study did not find ES 
as a manifestation of early SLE in 389 studied patients [17]. In 
fact, they reported only isolated thrombocytopenia in 6.6% and 
AIHA in 4.6% of their patients without mentioning both together 
in any single SLE patient [18]. Regarding AIHA, all ES patients 
had severe warm-type hemolysis showing membrane-bound IgG 
autoantibodies, with 3 also having C3d. The autoimmune etiology 
for a concerning hemolytic anemia is demonstrated by a positive 
DAT [19] in 95% of cases [20]. 

A positive DAT usually demonstrates warm AIHA with a 
combination of IgG and complement (usually C3d) bound to 

the red cell membrane; Leger & Borge Jr et al. (2017) reported 
that warm-type AIHA uses to have both IgG with complement in 
67% of cases, IgG without complement in 20%, and complement 
without IgG in 13% [21]. Studies have shown that ES-related AIHA 
is usually caused by IgG and rarely IgA, although cold agglutinins 
have not been found [16]. About 50% of all AIHA, mainly 
warm-type, are secondary to other diseases or medications 
[20]. These diseases comprise of immunodeficiency disorders, 
lymphoproliferative diseases, solid tumors, some viral infections, 
and rheumatic conditions [20,22], including SLE [6,19,23,24]. The 
main mechanism for hemolysis in these cases is by autoantibodies 
with or without complement involvement [22], as observed 
in this study. However, several cellular immune effectors have 
increasingly been recognized as participating in the hemolytic 
process, along with cytokine dysregulation and ineffective bone 
marrow compensation [22]. In our study, the ES autoantibodies 
obtained from erythrocyte surfaces by elution lacked specificity 
in all 4 cases, meaning that the antibodies reacted in vitro against 
the whole panel of phenotyped erythrocytes, in accordance with 
AIHA literature [20,21]. IAT were also positive in all studied ES 
patients. They were nonspecific in 2, also meaning they reacted 
in vitro against the whole panel of phenotyped erythrocytes, 
probably as result of copious serum free autoantibodies coming 
from the erythrocyte membranes, in accordance with reports in 
AIHA literature [25]. However, serum antibodies were identified 
from their positive IAT in 2 patients, which usually happen for 
alloantibodies [20]. These alloantibodies were directed against 
high immunogenic systems such as Rh (antigens C and E), Kell 
(antigen K) and Kidd (antigen Jka). Immunization to red cell 
antigens may result from pregnancy, transfusion, transplantation, 
needle sharing, or injections of immunogenic material [26]. One 
patient in this study was a multiparous and another had received 
an RBC transfusion related to a previous complicated surgery, 
when they were probably sensitized. With respect to ITP, 2 ES 
patients displayed severe thrombocytopenia which placed them as 
at risk of spontaneous life-threatening bleeding [27,28]. Another 
2 showed platelet counts ≥ 50 x103/mm3 which usually provide 
safe hemostatic conditions unless there are other simultaneous 
predisposing injuries. As in AIHA, ITP may be secondary to 
underlying disorders, including SLE or other morbid conditions 
[27]. Regarding secondary ITP, as observed in this study, failures 
might occur in central B-lymphocyte tolerance checkpoints 
that operate during primary B-cell maturation in bone marrow 
leading to the formation of autoreactive antibodies [29]. These 
autoantibodies then cause an autoimmune IgG attack on platelets 
and megakariocytes mainly targeting their surface glycoproteins 
GPIIb-IIIA and GPIb-IX-V [30]. Antibody bound platelets are 
prematurely destroyed by the reticuloendothelial system in 
addiction to megakaryocyte function inhibition [27,30]. However, 
immunological mechanisms other than autoantibodies also 
seem to be involved in ITP pathogenesis including abnormalities 
in T helper cells, Tregs cells and CD8 lymphocytes [27]. After 
hematological treatment, 3 patients had their dual autoimmune 
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conditions stabilized. Although secondary ES seems to have 
increased mortality compared to primary ES [16], only 1 studied 
patient died after a fatal bleeding whilst still on the hematological 
ward. 

The fifth patient was a young female who presented a typical 
microangiopathic hemolytic anemia [15] with low ADAMTS13 
activity whose diagnosis was acquired TTP. Such a rare disease 
results from autoantibodies against ADAMTS13, a von Willebrand-
cleaving protease, leading to formation of ultra-large von 
Willebrand factor multimers with unregulated platelet adhesion 
and aggregation, disseminated microthrombi, organ ischemia, and 
high erythrocyte shearing rates [9,15,31,32]. SLE was diagnosed 
sequentially. It is known that acquired TTP can be secondary to 
other disorders including autoimmune diseases, notably SLE 
[31]. Actually, SLE can be diagnosed before or concurrently with 
TTP diagnosis, or even following its recovery [33]. This patient 
showed neurological signs and symptoms which images studies 
revealed an extensive hemorrhagic lesion in the left parietal 
lobe and a small hemorrhage in the posterior right parietal lobe. 
In fact, the classic TTP diagnostic pentad includes neurological 
findings [32]. Although unusual, TTP can cause ischemic strokes 
as result of platelet thrombi in the brain vessels of young patients 
[34]. Sequentially, a TTP-related thrombocytopenia might bring 
about a secondary hemorrhage. Therefore, TTP itself could have 
caused the patient’s brain lesions. However, SLE may also have 
triggered a brain vessel disease [35], predisposing her brain 
to secondary hemorrhage by TTP-induced thrombocytopenia. 
In such circumstances, TTP and SLE could have contributed 
to this patient’s brain stroke. After hematological treatment 
she experienced clinical and laboratory improvement and was 
referred to the rheumatology service. 

The final studied patient was admitted to hematology due 
to a suspected hematological neoplasia as she was presenting 
fever, adenopathy, splenomegaly and pancytopenia. It is well 
known that this set of clinical findings are common to many 
malign or benign disorders in medicine. Soon after admission 
monocyte phagocyting erythrocytes were seen on her stained 
peripheral blood smear. Given that she was pancytopenic a bone 
marrow aspiration was performed which revealed a notorious 
pan-hemophagocytosis. Concomitant serum biochemistry tests, 
mainly supported by extreme hyperferritinemia, pointed to a 
diagnosis of MAS and to a search for an underlying disease. Thus, 
SLE was promptly found. Macrophage activation syndrome is rare, 
mainly in adults, and frequently underrecognized [13,36]. It is 
well-known in pediatric and adolescent rheumatology, although 
it has increasingly been recognized in adult-onset population 
as a consequence of malignancy, infection, inflammation, 
autoimmunity, or a combination of these factors [36]. Most cases 
of MAS in adults are associated with Still’s disease [13]. 

MAS is described during most rheumatic diseases and has 

been reported in up to 9% of SLE cases [36] but is uncommon 
as its presentation form [13]. It is caused by an inappropriate 
function of cytotoxic T lymphocytes and NK cells for clearing 
antigens. Dysfunctional immunological cells produce 
proinflammatory cytokines such as interferon γ and tumor 
necrosis factor α that activate and recruit macrophages to tissues 
[12,36,37]. Dysfunction of the innate immune system also seems 
to be involved [36]. The phenomenon perpetuates immune 
stimulation creating a hyperinflammatory state called cytokine 
storm [36,37] which leads to high fever and tissue infiltration 
by activated macrophages and lymphocytes, provoking life-
threatening multi-organ inflammation and damage [37]. MAS 
is not exactly an autoimmune disorder in which autoantibodies 
are involved as occurring in those 5 patients described before. 
It seems more appropriate to designate MAS, generically, as an 
immune dysregulation. After initial hematological assistance 
and treatment, the patient was stabilized and then referred to 
the rheumatology service. This paper discusses rare immune-
mediated hematological disorders uncommonly seen as 
presentation form of SLE, suggesting that this underlying disease 
should always be considered by physicians when any evidence of 
autoimmunity or another kind of immune dysfunction involves 
the hematological system. Moreover, it reinforces the fact that 
SLE may be diagnosed too late after initial immune-mediated 
hematological disorder during patient follow-up. 
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