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Abstract

Systemic lupus erythematosus (SLE) is a chronic inflammatory disease with an unknown etiology that can
affect any organ or system of the human body. Hematological, renal, or central nervous system
manifestations in these patients result in great morbidity because high doses of glucocorticoids, cytotoxic
medications, or biological drugs are required to control these manifestations. It is noteworthy that
hematological involvement predominates during the first years of the disease and tends to last over time,
with the premise that it may be the initial manifestation of the disease. Clear examples of this are the cases
of hemolytic anemia and immune thrombocytopenia that can be initially classified as idiopathic or primary
to be later classified as secondary when associated with infections, medications, neoplasms, or autoimmune
diseases. The spectrum of hematologic manifestations in SLE is very broad, including lymphopenia, anemia,
thrombocytopenia, or pancytopenia. In some cases, lymphadenopathy and splenomegaly are also identified.
The vast majority of these manifestations denote high disease activity. However, many of these alterations
have a multifactorial cause that must be taken into account to adopt a more complete therapeutic
approach. The objective of this review is to characterize in detail the hematological manifestations of SLE to
offer clinicians a practical vision of its diagnosis and treatment.

Categories: Rheumatology
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Introduction And Background

Hematological abnormalities are common in systemic lupus erythematosus (SLE), both at the time of initial
diagnosis and throughout the disease. The most frequent hematologic manifestations include anemia,
leukopenia, lymphopenia, thrombocytopenia, lymphadenopathy, and splenomegaly [1]. These abnormalities
may be related to the disease itself and/or be caused by immunosuppressive treatment [2]. Alterations in
hemostasis have also been widely described, which are caused by the production of autoantibodies that can
be prothrombotic (as in the case of antiphospholipid syndrome) or procoagulants by inhibiting the function
of coagulation factors favoring hemorrhage [3]. Bone marrow involvement with myelofibrosis changes and
aplastic anemia have also been reported [4].

Review
Redline compromise

Anemia is the most frequent hematological alteration in patients with SLE, occurring in more than 50% of
cases [5]. It is important to note that anemia can have a multifactorial cause that requires critical analysis.

Causes of anemia

Anemia of Chronic Disease

Anemia due to chronic disease is the most frequent in patients with SLE, representing approximately one-
third of the cases [6]. This results from the upregulation of hepcidin, preventing iron from being
incorporated into the red blood cell for development. Hepcidin appears to be regulated by inflammatory
cytokines (particularly interleukin (IL) 6), promoting its synthesis by activation of signal transducer and
activator of transcription 3 (STAT3) [7]. Other cytokines, including tumor necrosis factor-alpha, interferon-
gamma, and IL-1, also interfere with iron homeostasis by reducing cell-surface transferrin receptor
concentration and increasing ferritin synthesis [8]. In asymptomatic patients, no treatment other than
disease control is usually required; however, some may require treatment with an erythropoiesis-stimulating
agent, although to date no controlled clinical trials have been conducted in favor of this intervention [9].

Iron Deficiency
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Iron deficiency anemia is also a common cause, usually caused by blood loss (menorrhagia or gastrointestinal
bleeding) [9]. Anemia is characteristically normocytic, hypochromic, and aregenerative. Ferritin and/or
transferrin saturation levels are low, whereas iron-binding capacity is increased. The cause of bleeding
should always be sought, particularly when patients have risk factors such as chronic use of non-steroidal
anti-inflammatory drugs (NSAIDs) and oral glucocorticoids. It is important to keep in mind that ferritin is
an acute-phase reactant, so it may not accurately reflect iron stores in SLE patients [10]. In general, ferritin
values below 100 ng/mL, despite inflammation, reflect significant depletion. Additionally, other tests, such
as the soluble transferrin receptor, can be used in case of discordant results [11]. Patients with anemia, both
due to iron deficiency and chronic disease, present difficulties for its treatment because chronic
inflammation decreases the absorption of oral iron [12]. There are some data on erythropoietic agents and
their possible side effects, although if the prescription is considered, hemoglobin levels should be
determined after four weeks of treatment and at intervals of approximately four weeks thereafter. Iron
should be administered simultaneously with erythropoietic agents because there will be no increase in
hemoglobin if iron deficiency is not corrected [12].

Autoimmune Hemolytic Destruction

Autoimmune hemolytic anemia (AIHA) occurs in approximately 10% of patients with SLE [13]. Anemia is
usually of normal volumes together with predominantly indirect hyperbilirubinemia and increased levels of
lactate dehydrogenase (LDH) and reticulocytes. On the other hand, low levels of haptoglobin and
spherocytes can be observed in the peripheral blood smear. The combination of increased LDH and reduced
haptoglobin is 90% specific for diagnosing hemolysis [14,15]. Autoimmune hemolysis can develop several
years before the diagnosis of SLE and can be the main presenting feature [16]. In some cases, AIHA can be
accompanied by thrombocytopenia, called Evans syndrome (although its association with SLE is rare) [17].
Neutropenia in the latter syndrome can occur in up to 25% of patients [18]. Warm AIHA is the most common
form of presentation, and the evidence for treatment is extrapolated from patients without lupus. The first
line of treatment includes high-dose glucocorticoids (prednisone 1 to 1.5 mg/kg daily), evaluating the
response with hemoglobin levels that can be reached in up to three weeks. Once hemoglobin greater than 10
g/dL is achieved, the dose should be gradually reduced [19,20]. The general principle of glucocorticoid
tapering in ATHA is to use a taper over two to three months [21]. Intravenous methylprednisolone at doses
of 250 to 1,000 mg/day for one to three days has been suggested for those with severe and rapidly evolving
hemolysis [22]. Only one-third of patients remain in long-term remission once the drug is stopped, and
approximately 20-30% require second-line therapies. Other immunosuppressive treatments have also been
used, such as rituximab, ofatumumab, mycophenolate, cyclosporine, danazol, intravenous immunoglobulin,
or splenectomy [22-24]. Rituximab is becoming the treatment of choice for hemolytic anemia associated
with SLE because it allows splenectomy to be avoided together with the risk of complications inherent to
surgery and infection by encapsulated germs in the postoperative period [25]. In a meta-analysis of 21
observational studies that included 154 patients with primary or secondary AIHA, the overall response rate
for relapsed or refractory disease to rituximab was 79% [26]. It should be taken into account that the
therapeutic response may take several weeks, and the relapse rate in one to two years varies from 25% to
50% [27]. It is noteworthy that hemolysis is accompanied by disease activity, in fact, a recently proposed
disease activity score (SLE-DAS) has more elements to include less common but serious manifestations, such
as myositis, hemolytic anemia, cardiopulmonary manifestations, and gastrointestinal, improving sensitivity
compared to SLE disease activity index (SLEDAI), with high specificity and ease of use [28]. Figure I
describes the initial approach to patients presenting with a hemolytic crisis in the emergency department
and the lines of treatment suggested according to current evidence.
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Initial evaluation management

¢ Immediate blood transfusion if HB falls below a level capable of maintaining sufficient
oxygenation (with the most compatible blood available)

« Start high-dose glucocorticoids with or without Ig (1g/kg IV per day IV for 5 days)
¢ Considerthe use of low doses of folic acid (1mg/day orally), whenever hemolysis persists

First line of treatment
« Prednisone 1 to 1.5mg/kg daily or methylprednisclone 250 to 1000 mg IV/day for one to three
daysin cases of severe hemolysis

« If the initial response is obtained with glucocorticoids (HB greater than 10 g/dl and absence of
hemolysis in the first 3 weeks), reduce the dose gradually

ond i

« Rituximab (375 mg/m2) IV weekly for 4 weeks with or without glucocorticoids and consider
laparoscopicsplenectomyin case of RTX failure

Third line of treatment

* MMF 500 mg orally every 12 hours (up to 1 g every 12 hours)
e CYF IV 600 to 750 mg/m2 every 3 to 4 weeks
e AZT 100 to 150 mg orally daily

FIGURE 1: Therapeutic approach for the treatment of autoimmune
hemolytic anemia secondary to SLE.

AZT: azathioprine; CYF: cyclophosphamide; HB: hemoglobin; MMF: mycophenolate mofetil; Ig: immunoglobulin;
IV: intravenous; RTX: rituximab; SLE: systemic lupus erythematosus

References: [18-26].

Pure Aplastic Anemia

Aplastic anemia is a rare form of bone marrow suppression in which autoantibodies directed against the
development of erythrocyte precursors interfere with the genesis of red blood cells [29]. Patients have severe
anemia with great hemodynamic repercussions and a low reticulocyte count [30]. In most cases, SLE is
diagnosed at the same time as its presentation. The pathogenesis of the disease includes genetic defects that
affect the erythropoietic lineage, viral infections (such as parvovirus B19), and factors related to
autoimmunity [31,32]. Additionally, there is evidence of anti-erythropoietin antibodies that can neutralize
erythropoiesis. It has also been shown that serum from lupus patients can suppress the formation of
granulocytic and erythroid colony-stimulating factors in vitro. The immunoglobulin (Ig)G fraction has been
isolated from these sera and its action is probably related to the binding of CD34+ hematopoietic progenitor
cells but not CD33+ cells [33]. Treatment is based on glucocorticoids together with cyclophosphamide or
cyclosporine if an autoimmune etiology is considered [34]. Transfusion support may be required while
awaiting the response to drug therapy.

Microangiopathic Hemolytic Anemia

Microangiopathic hemolytic anemia refers to the mechanical narrowing of red blood cells within the
circulation, generating schistocytes in the peripheral blood smear. This finding always raises the possibility
of thrombotic microangiopathy (TMA) [35]. TMA is seen in 0.5% to 10% of SLE patients, most with poor
clinical outcomes [36]. Despite its low incidence, concurrent TMA and SLE is a highly fatal condition with a
high mortality rate, ranging from 33.9% to 62.5%, even with the administration of plasmapheresis.
Distinguishing between TMA and SLE as the cause of hemolytic anemia is challenging because they share
similar clinical features, such as neurologic abnormalities, renal failure, and fever [37]. The clinical benefit
of plasmapheresis therapy for TMA syndromes other than thrombotic thrombocytopenic purpura is unclear,
and clinical trials have yet to provide recommendations for this therapy. However, plasmapheresis plays a
central clinical role in treating TMA syndromes with unclear mechanisms and is a valuable treatment
strategy for refractory SLE patients [38]. Previous studies have described that most TMA syndromes
developed after the onset of SLE [39,40]. In addition to lupus activity and low ADAMTS13 level, TMA can be
caused by coexisting antiphospholipid antibodies, scleroderma, overlapping syndromes, malignant
hypertension, infection, and calcineurin inhibitor toxicity [41,42].

Medications

Medications used to control lupus can cause anemia, either via a dose-dependent mechanism or an
idiosyncratic reaction. Medications commonly associated with the genesis of anemia are listed in Table 1.
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Drug Causal mechanism References
Cyclophosphamide  Bone marrow suppression [43]

. Bone marrow suppression and hemolysis (rare; primarily a theoretical concern in patients with
Hydroxychloroquine . [44]
glucose-6-phosphate deficiency)

Mycophenolate Bone marrow suppression (reversible) [45]
Azathioprine Bone marrow suppression (dose-dependent) [46]
NSAIDs Gastrointestinal blood loss with iron deficiency [47]

TABLE 1: Medications that can cause anemia in SLE patients.

NSAIDs: non-steroidal anti-inflammatory drugs; SLE: systemic lupus erythematosus

Pernicious Anemia

Pernicious anemia, which is caused by the presence of autoantibodies against gastric parietal cells or
intrinsic factors, is a very rare cause of anemia in patients with SLE. It can be suspected when high-volume
anemia is present together with the presence of hypersegmented neutrophils and other usually mild
cytopenias. The prevalence of antibodies against parietal cells appears to be higher in patients with SLE but
they are not associated with vitamin B12 deficiency in all cases [48].

White line compromise

Leukopenia

Decreased white blood cell count (leukopenia) usually correlates with disease activity in SLE patients.
Counts less than 4000 cells/uL are usually seen in 50% of patients, but only 20% have counts less than 1,000
cells/pL [49]. The pathogenesis of neutropenia in SLE is not fully understood. Proposed potential
mechanisms of neutropenia in SLE include increased destruction of peripheral granulocytes, changes in the
marginal and splenic pool, and decreased marrow production [50]. Eosinopenia and basophilopenia are rare
and of no clinical importance. Lymphopenia is a common finding and predisposes to autoimmunity. The
most common type of lymphopenia is T-cell lymphopenia and is highly associated with disease activity,
particularly when accompanied by thrombocytopenia [51]. It is important to note that both the American
College of Rheumatology and the Systemic Lupus International Collaborating Clinics include leukopenia as a
classification criterion. Neutropenia is an uncommon finding; however, it represents an important risk factor
for acquiring serious infections [52].

Neutropenia

Neutropenia is characterized by a decrease in the absolute neutrophil count below 1,000 cells/uL. The most
frequent causes include viral infections, medications (azathioprine and cyclophosphamide), and
hypersplenism; therefore, the treatment of the underlying condition and close monitoring are sufficient in
most patients. Neutropenia is only specifically treated with recombinant human granulocyte colony-
stimulating factor if it is severe and associated with concomitant infection [53,54]. Functional defects have
also been described, involving various autoimmune mechanisms, such as the generation of autoantibodies
and/or the action of certain drugs (cyclophosphamide) [55]. Other mechanisms have also been proposed,
such as functional alteration due to the deposition of immune complexes, the inhibition of chemotactic
factors derived from complement, and/or the action of certain drugs such as glucocorticoids [56].

Lymphopenia

Lymphopenia (defined as an absolute lymphocyte count of <1,500 cells/puL) occurs in 20% to 75% of lupus
patients, particularly involving regulatory T-cells [57]. In vitro studies suggest that lymphopenia is caused by
the production of autoantibodies against lymphocytes by the genesis of IgG antibodies, correlating inversely
with their cell counts and complement levels [58]. Anti-Ro, anti-DNA, and anti-ribonucleoprotein titers
have also been reported to be higher in patients with lymphopenia [59]. Autoantibodies against galectin-8
have also been correlated with lymphopenia, particularly in patients with malar rash. However, these
autoantibodies have also been described in patients with rheumatoid arthritis and some cases of sepsis [60].
In patients with different subtypes of lupus, T-helper cells decrease more frequently when disease activity is
sustained [61]. Lymphopenia does not have a different treatment than the control of lupus. In rare cases of
severe lymphopenia, prophylactic antibiotics for Pneumocystis jirovecii may be considered [62]. However, the
literature is controversial regarding the association between lymphopenia and the risk of severe infections
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[63]. The SLEDALI score has been positively correlated with lymphopenia and is, together with other
hematological changes, a predictor of flare at one year of follow-up [64].

Thrombocytopenia

Mild thrombocytopenia (platelet count between 100,000 and 150,000 cells/uL) is observed in 25% to 50% of
cases, while severe thrombocytopenia (platelets <50,000 cells/uL) is described in only 10% of cases [65]. The
most common cause of thrombocytopenia in SLE is immune thrombocytopenia (IT). This entity causes a
decrease in the platelet count due to the participation of specific IgG antibodies produced by B-lymphocytes
against glycoprotein IIb/IlIa, Ib/IX, and Ia/IIa, although its pathophysiology has not been fully elucidated
[66,67]. While the proposed mechanism of thrombocytopenia in IT is the loss of immunological tolerance to
certain platelet antigens, thrombocytopenia in SLE can be caused by more complex mechanisms, such as the
interaction of antiphospholipid antibodies and antibodies against platelet antigens. It has been shown that
the relative risk of thrombocytopenia in patients with antiphospholipid antibodies is greater than four,
mainly patients who are positive for lupus anticoagulant [68,69]. IT can originate before the development of
lupus, either as a chronic complication or acutely during a flare [70]. Its presentation can precede the onset
of lupus for many years, and it has been estimated that between 3% and 15% of isolated IT subsequently
debut with the disease [71]. In a case-control study, it was documented that thrombocytopenia was
associated with a higher degree of organ damage, being an element highly suggestive of activity [72,73].
Within the initial evaluation of thrombocytopenia in patients with lupus, potentially reversible causes (such
as certain medications or infections) should be evaluated. Clinical manifestations include petechiae,
purpura, and hemorrhage [74,75]. The potential risk of bleeding depends on the platelet count and the
underlying cause of the thrombocytopenia. The probability of bleeding decreases with platelet counts
greater than 50,000 cells/uL in the absence of a hemodynamic challenge, such as major trauma or surgery.
Platelet transfusion is indicated in cases of hemorrhage with hemodynamic instability, for the prevention of
bleeding during an emergency invasive procedure, or when the count is less than 10,000 cells/uL [76]. For IT
secondary to SLE, the mainstay of treatment is glucocorticoids. Glucocorticoids are successful in increasing
platelet counts in approximately two-thirds of patients, and a platelet response was seen two to five days
after treatment. Additionally, remission rates close to 20% have been achieved in monotherapy. Although
the mechanism of glucocorticoids is uncertain, it may involve increased apoptosis of autoantibody-
producing lymphocytes and decreased activity of macrophages responsible for platelet phagocytosis [77].
The most commonly used treatment regimens are high-dose dexamethasone (40 mg orally or intravenously
daily for four days) or alternatively prednisone at a dose of 1 mg/kg daily for one to two weeks. The
dexamethasone regimen is preferred as it is faster acting and avoids the toxicity inherent in the long-term
use of prednisolone [78-80]. Ig can increase the platelet count between 24 and 48 hours, being more useful
before surgery, although its effect is usually transitory. It is also considered for use in patients who cannot
tolerate glucocorticoids and are awaiting second-line treatment. IgG is administered intravenously at a dose
of 1 g/kg daily for one or two days [81]. It must be taken into account that in 20% to 40% of cases,
autoantibodies are directed against the Iba glycoprotein and can cause thrombocytopenia through a
different mechanism (independent of Fc), explaining the failure of Ig administration in some patients (about
25%) [82]. The use of rituximab for the treatment of IT has led to response rates of up to 60%, being an
alternative to splenectomy for almost 20 years, with fewer side effects. However, long-term follow-up data
showed that only 20-30% of patients maintain remission observing higher response rates in young women
before the chronic phase [83]. In a systematic review and meta-analysis, lower doses of rituximab had
response rates (overall and complete) similar to the standard dose and could be an alternative therapeutic
regimen for IT due to its fewer side effects and lower cost, although controlled clinical studies are required

comparing this dose with the standard dose of 375 mg/m2 for four weeks [84]. Splenectomy is an alternative
therapeutic option for patients with SLE and refractory IT. However, given concerns about the high rate of
long-term infections and the advent of rituximab, it has become an obsolete option. If splenectomy is
chosen, it is generally preferable to wait at least one year from the time of diagnosis in case a spontaneous
remission occurs. Figure 2 presents the therapeutic approach to IT cases who are admitted to the emergency
department with severe bleeding.
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Initial evaluation management

+Platelet transfusionis recommended in cases of severe bleeding with platelet counts less than 10.000 cels/microl

+ Consider other hemostatic agents in cases of severe bleeding unresponsive to platelettransfusion: tranexamicacid or
aminocaproicacid

First line of treatment

+High doses of dexamethasone (40 mg orally or IV daily for 4 days)

» Consider alternatively prednisone at 1 mg/kg/day for 1 to 2 weeks, followed by a gradual taper, typically completed
over less than six weeks

+Ig IV at 1 g/kg daily for one or two days

Second line treatment

*Splenectomy (prescribe immunizations for encapsulated organisms at least two weeks prior to the procedure)

s Rituximab (375 mg/m2) IV weekly for 4 weeks or (1000 mg on days 1 and 15) IV or {100 mg/week) IV for 4 weeks with
glucocorticoids

+Romiplostim (2 to 3 mcg/kg) subcutaneous injection once a week or Eltrombopag (50 mg daily orally)

Third line of treatment

*MMF 500 mg orally every 12 hours
+Danazol

+ Combination therapy

FIGURE 2: Therapeutic approach of patients with immune
thrombocytopenia secondary to SLE with severe bleeding.

Ig: immunoglobulin; IV: intravenous; MMF: mycophenolate mofetil; SLE: systemic lupus erythematosus

References: [76-84].

Pancytopenia

Pancytopenia (defined as a reduction in red blood cell, white blood cell, and platelet counts) is less common
than isolated cytopenias but can occur in SLE. The most frequent findings in bone marrow aspirate are
hypocellularity and bone marrow necrosis attributed to autoimmune mechanisms of the disease [85,86].
There are various causes, some of which are much more deadly, such as macrophage activation syndrome,
which occurs due to a loss of immune regulation that leads to the massive activation of macrophages in the
bone marrow and other tissues. The clinical manifestations include fever, hepatosplenomegaly,
lymphadenopathy, neurological symptoms, skin rash, cytopenias, very high serum ferritin levels, and liver
function abnormalities. Hemophagocytosis is often present in the bone marrow but is neither
pathognomonic nor sufficient to establish the diagnosis on its own [87]. Cytotoxic or myelosuppressive drugs
are always a cause of pancytopenia to consider. Cell count recovery usually occurs within a few days to
weeks once the medication is stopped. Mechanisms of drug-associated cytopenias include allergic reactions
that affect bone marrow production or increase peripheral destruction. Allergic reactions can be influenced
by the patient’s immunological background (such as human leukocyte antigen type), associated
comorbidities, and pharmacogenomic makeup [88]. Myelofibrosis is another cause of pancytopenia to
consider and is characterized by the clonal appearance of myeloid stem cells accompanied by stromal
production of fibrinous ground substance. These changes can be attributed to primary myeloproliferative
disorders or can be a manifestation of various malignant, endocrine, or inflammatory diseases [89].
However, myelofibrosis has not been included in the classification criteria for SLE, despite the fact that there
is ample evidence that it is a definitive finding, although its presentation is rare. The diagnosis of
autoimmune myelofibrosis is based on the morphological characteristics detected in the bone marrow.
Currently, the gold standard remains biopsy, which is an invasive diagnostic method. Recently, several
biomarkers have been introduced for primary myelofibrosis, such as circulating YKL-40 and GATA-1, but not
for SLE-associated myelofibrosis [90,91]. Vergara-Lluri et al. proposed the morphological criteria in bone
marrow biopsy for secondary autoimmune myelofibrosis based on their study population, where 69% had an
autoimmune disease (Figure 3) [92,93]. The main treatment for myelofibrosis associated with SLE is
glucocorticoids.
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» 1) Rarity or absence of a leucoerythroblastic
reaction

* 2) Absence of peripheral eosinophilia or
basophilia
7 * 3) Mild degree of BM fibrosis
morphologica| » 4) Absence of osteosclerosis and bone changes
¢ 5) Presence of hypercellular BM characterized
by erythroid and megakaryocytic hyperplasia
* 6) Presence of lymphoid aggregates

¢ 7) Absence of dysplastic features particularly in
megakaryocytes

criteria

FIGURE 3: Morphological criteria in BM biopsy for secondary
autoimmune myelofibrosis.

The diagnosis requires fulfillment of all criteria.
BM: bone marrow

References: [92,93].

Other relevant hematological alterations
Lymphadenopathy

Lymphadenopathy (enlargement of one or more lymph nodes) occurs in approximately 50% of lupus
patients. They are usually soft, painless, of variable size, and located mainly in the cervical, axillary, and
inguinal regions. They are usually seen early in the disease or in active cases, rapidly diminishing in size
with glucocorticoid initiation. Biopsies generally reveal areas of follicular hyperplasia and necrosis; the
appearance of hematoxylin bodies is highly suggestive of SLE, although this finding is unusual [94]. Enlarged
lymph nodes in SLE patients may also be due to infection (e.g., mononucleosis) or lymphoproliferative
diseases, such as lymphoma or chronic lymphocytic leukemia. Several cohort series and case-control studies
have shown that the risks of non-Hodgkin’s lymphoma are approximately three to four times higher in SLE
compared to the general population. The risk of Hodgkin’s lymphoma may also be increased [95].

Leukocytosis

Leukocytosis and neutrophilia can occur from various causes in SLE, either from infection, from the use of
high doses of glucocorticoids, or, less frequently, from disease activity. Neutrophilia with a left shift always
suggests infection [96].

Thrombocytosis

Thrombocytosis (increased platelet count of 450,000 cells/uL) can be presented in patients with SLE in
cases of infection, iron deficiency, or severe hemorrhage, although it is less common than
thrombocytopenia. Another cause to consider is hyposplenism or autosplenectomy, which may be related to
antiphospholipid antibodies or antiphospholipid syndrome [97,98]. No treatment is required for reactive
thrombocytosis due to the loss of splenic function. However, if the thrombocytosis is related to a
myeloproliferative neoplasm, therapy to reduce the platelet count and/or prevent thromboembolic
complications may be necessary.

Splenomegaly

Splenomegaly occurs in 10% to 46% of SLE patients, particularly during active disease. The mechanism is
not clearly understood. However, splenomegaly is not associated with cytopenias, although mild cytopenias
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can often be seen due to the accumulation of blood and blood cells in the spleen [99,100].

Emerging therapies

Combination Therapy (Rituximab-Belimumab)

The B-cell activating factor may be involved in the failure of B-cell depleting therapy with rituximab in IT by
promoting the emergence of splenic long-lived plasma cells. Based on this demonstrated hypothesis in
murine models, a phase IIb study was conducted (RITUX-PLUS) investigating the safety and efficacy of
rituximab at a fixed dose of 1,000 mg, two weeks apart, combined with five intravenous infusions of
belimumab (10 mg/kg) at weeks zero, two, four, eight, and twelve for adults with primary persistent or
chronic IT. The primary endpoint was the total number of patients achieving an overall response (complete

response (CR) and response (R) at week 52). CR was defined by platelet counts of >100x 10%/Land R by

platelet count 30-100x10%L with at least a two-fold increase from baseline according to international
definitions. Combination therapy led to an overall response rate of 80% with a 66.7% CR rate at one year.
The main limitations of this single-center, exploratory pilot trial were the sample size and open design. No
serious adverse events, infections, or severe hypogammaglobulinemia were documented [101]. The study did
not include patients with SLE, although it is not ruled out that combined therapy may have similar efficacy
as observed in other clinical scenarios such as refractory lupus nephritis. More clinical studies are required
to corroborate this hypothesis.

Daratumumab

Daratumumab is a human monoclonal anti-CD38, plasma cell-depleting drug approved for the treatment of
multiple myeloma. In SLE, long-lived plasma cells are pathogenic and considered a therapeutic challenge
because these cells secrete autoantibodies while being treated with immunosuppressive and B-cell-targeted
therapies. Because long-lived plasma cells express CD38, the therapeutic potential of daratumumab in SLE
was studied in one patient who had Evans syndrome and vasculitic skin lesions. The patient was treated with
subcutaneous daratumumab (16 mg per kg, once a week for four weeks) in addition to continuous
immunosuppression, and was followed four months later with belimumab as maintenance therapy.
Subsequently, the hemolytic anemia and skin lesions resolved and her platelet counts reached normal levels
[102]. It is likely that daratumumab could become a promising therapy in cases of AIHA secondary to lupus.

Conclusions

Hematological abnormalities are common in patients with SLE. Although these may be secondary to the
disease, concomitant conditions or side effects of immunosuppressive drugs must be ruled out. The study of
these alterations should be aimed at identifying their main etiology and evaluating other causes that may be
potentially reversible. Clinicians must keep in mind that many of the hematological alterations have a
multifactorial cause, sometimes requiring combined therapeutic interventions. Bone marrow biopsy should
be considered in cases of pancytopenia or anemia of unknown cause to rule out less common hematologic
disorders, such as aplastic anemia and autoimmune myelofibrosis. More clinical studies on emerging
therapies that include patients with SLE are required to validate their clinical utility in refractory cases.
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