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A case report: paroxysmal nocturnal
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Paroxysmal nocturnal hemoglobinuria (PNH) is defined by acquired intravascular hemolytic anemia,
thrombosis and bone marrow failure with pancytopenia. Systemic lupus erythematosus (SLE) also appears
as an autoimmune disease. The coexistence of both is rarely reported. Here we report the case of a 30-
year-old female presenting with pancytopenia and diagnosed as SLE, who also had a PNH clone. Bone
marrow biopsy did not support hypoplastic anemia. The patient was then followed up with the consid-
eration of the existence of a PNH clone with SLE. She was treated by the rheumatology department and
complete blood count improved under immunosuppressive treatment. The coexistence of CD59–CD55 de-
ficiency with autoimmune diseases has been reported. It is an important example in terms of receiving
clinical response with SLE-specific treatment.
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Paroxysmal nocturnal hemoglobinuria (PNH) is a clonal hematopoietic stem cell disease manifested by chronic
intravascular hemolysis findings, bone marrow failure and thrombosis. It has is an acquired defect of the glyco-
sylphosphatidylinositol associated proteins CD55 and CD59 [1]. These protein deficiencies lead to complement-
mediated cell lysis and other clinical manifestations. Flow cytometry analysis of antibodies directed against CD55
and CD59 is the gold standard technique for the diagnosis [2–4].

The disease manifests itself in two main clinical pictures: hemolytic and hypoplastic type. Chronic intravascular
hemolysis findings are typically more prominent in the hemolytic type, whereas pancytopenia is typically more
prominent in the hypoplastic type. Coombs-negative hemolytic anemia (laboratory findings of hemolysis) as well
as presence of thrombosis, iron deficiency and/or cytopenia requires a PNH examination. PNH can be found alone
(classical PNH) or accompanied by aplastic anemia and myelodysplastic syndrome (MDS) [5]. PNH also has a
clinical importance in terms of hematological malignancies with which it can be seen. Presence of PNH clone with
MDS and aplastic anemia changes the treatment approach completely. Similarly, because of being a clonal stem cell
disease, it also poses risk for the transformation of acute myeloid leukemia. This rate is 1% within publications [6].

PNH clone presence with one of subtypes of MDS is not clearly known. In addition, the effect of PNH clone
presence on prognosis or leukemic transformation is also controversial. In the series reported by Wang et al., 35% of
patients with refractory anemia had a PNH clone and 20% of 5q-syndrome patients also developed a PNH clone
during the follow-up period. However, deficiency of multiple glucose phosphate isomerase-linked (GPI-linked)
proteins in granulocytes was not detected in patients with a diagnosis of sideroblastic anemia, refractory anemia
with excessive blast or clear acute myeloid leukemia. In general, it can be stated that acute leukemia transformation
is seen less frequently and the prognosis is better for MDS cases with a PNH clone; however, there is no difference
at the point of treatment [7]. MDS association with systemic lupus erythematosus (SLE) is extremely rare and
is occasionally mentioned in some case reports. This case report shall present a case with PNH clone that was
diagnosed with SLE and presented with bicytopenia.
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Figure 1. FLAER Test. PNH clones; (A) in erythrocytes, (B) in granulocytes and (C) in monocytes.
PNH: Paroxysmal nocturnal hemoglobinuria.

Figure 2. Hematoxylin–eosin staining of the bone marrow specimen.

Case report
A 30-year-old female patient was examined in the rheumatology clinic for alopecia, bilateral pleural, pericardial
effusion and nonerosive oligoarthritis, particularly involving the hand joints. Together with the laboratory results,
it fully met the Systemic Lupus International Collaboration Criteria for SLE. She was referred to our hematology
clinic on suspicion of aplastic anemia/MDS with a positive FLAER test. She had no complaints other than headache
and weakness in her referral. Initial hemoglobin was 5 g/dl, leukocyte 800/mm3 and platelet was 26,000/mm3.
In the biochemical findings, LDH was 400 IU/l (normal range: 140–280 IU/l). Corrected reticulocyte count
was 4.5%, haptoglobin was 0.3 (0.5–2.2 g/l), C3 level was 30 mg/dl (80–160 mg/dl) and C4 level was 5 mg/dl
(10–40 mg/dl). The direct and indirect Coombs tests were negative and the antinuclear antibody titer 1:2560
homogeneous positive, anti-double stranded DNA result was positive. In her peripheral blood smear, it was possible
to see reticulocytosis with any other pathological findings. Due to Coombs-negative hemolytic anemia, the PNH
clone was rerun with FLAER test and was positive with erythrocytes 0.6%, 7.79% for monocytes and 11.25% for
granulocytes. Figure 1 reveals the presence of PNH clones: A in erythrocytes, B in granulocytes and C in monocytes.

Bone marrow aspiration smears were normocellular with normoblastic erythroid hyperplasia, normal myeloid
maturation and adequate megakaryopoesis. There was a mild increase in mature plasma cells, which was considered
to be associated with SLE. There was no fibrosis or dysplastic changes in bone marrow specimen (Figure 2).

She was treated in the rheumatology clinic with pulse 1 g/day for 2 days methylprednisolone treatment. After
that, 20 mg of prednisone and cyclosporine 2 × 50 mg were added to her treatment. Since the need for transfusion
completely disappeared by the end of the first month, treatment was continued with the same immunosuppressive
therapy. In parallel with the publications that reported that CD59 expression decreased with SLE, the FLAER
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test was repeated and the PNH clone was confirmed. In addition to the stable immunosuppressive treatment,
the patient was planned to have rituximab because of refractory oligoarthritis and the patient was taken to the
hematology and rheumatology outpatient follow-up.

Discussion
PNH presents with acquired intravascular hemolytic anemia, large vein thrombosis and pancytopenia clinics
with moderate to severe bone marrow failure. In our case, there were no triad findings other than cytopenia. As
mentioned, the pathology is based on CD55 and CD59 deficiency. However, CD55 and CD59 deficiency can also
be seen in autoimmune thrombocytopenia, hemolytic anemia and systemic lupus erythematosus. It is possible to
define them as diseases that create a ‘PNH-like phenomenon’ [8,9].

Various pathogenetic mechanisms for cytopenia are defined in SLE patients. As an additional factor, the expression
of CD55 and CD59 is also reduced in SLE. It has been observed that decreased expression of CD55 and
CD59 has a facilitating role in autoimmune hemolytic anemias. The relationship between CD55 expression and
antiphospholipid syndrome on erythrocyte surfaces from secondary autoimmune hemolytic anemia to SLE or
primary autoimmune hemolytic anemia patients was investigated. In the presence of autoimmune hematolytic
anemia, independent from SLE, CD55 and CD59 have been shown to be deficient. However, the relationship
between antiphospholipid antibodies and this acquired defect has not yet been established [10,11].

In SLE cases with autoimmune thrombocytopenia and lymphopenia, the role of CD55 and CD59 expression is
another topic that has been studied. Lymphopenia in SLE has been associated with autoantibodies that target nuclear
antigens. CD55 and CD59 in T and B lymphocytes decreased significantly in SLE patients with lymphopenia.
Interestingly, on the contrary, in nonlymphopenic patients with SLE, normal expression was found in T and B
cells. It has been suggested that deficiency of CD55 and CD59 expression may play a role in the pathophysiology
of lymphopenia, possibly by increasing the complement-mediated cytolysis sensitivity of cells. Although there is
no correlation between CD55 and CD59 surface density and the presence of any specific autoantibodies, there
appears to be a relationship between high anti-double strand DNA, anti-Sm and antiribosomal P antibody titers
and lymphopenia [12].

In the presence of PNH clone associated with SLE, there is no data in the literature that clearly demonstrates
the pathology of cytopenia. While SLE-related cytopenia can occur with autoantibody-based cell destruction,
receptor blockage and apoptosis, the contribution to cytopenia can be mentioned in the presence of PNH clone.
Considering SLE cases in which decreased expression of CD55 and CD59 is associated with hemolytic anemia and
lymphopenia, it can be said that in our case, the presence of PNH clone contributed to complement-related cell
destruction [13].

We present a case about this rare association. Instead of PNH specific therapy, the treatment of the underlying
disease makes a clinically significant difference. Treatment was started by evaluating our patient’s current clinical
picture secondary to SLE, not the PNH clone. Therefore, determining the cause of the clinical picture becomes
important in the association of rare diseases. In our case, corticosteroid was started first and as maintenance, it was
planned to continue with cyclosporin. Although cytopenia seems to improve with the current treatment, rituximab
was added to the treatment due to the continuing joint complaints of the patient and rheumatological follow-up
continues under this plan. In the presence of resistant cytopenia, the addition of PNH-specific therapy may come
to mind. In the treatment of PNH, the effect of corticosteroids decreasing hemolysis, even if not in every patient,
can be observed. Corticosteroid therapy can be effective in increasing hemoglobin levels, especially during periods
of refractory hemolysis. Side-effects in long-term treatment limit their use. With targeting complement C5 protein,
eculizumab is a treatment option that has been shown to significantly reduce hemolysis and thus hemolysis-related
side-effects in PNH cases. In this context, in the presence of resistant cytopenia, specific treatment for the PNH
clone may be the subject of controversy in the future.

Conclusion
The coexistence of CD59–CD55 deficiency with autoimmune hemolytic anemia, autoimmune thrombocytopenia
or SLE have been reported. Therefore, the factor causing PNH clone in our case is associated with SLE and it is an
important example for clinicians in terms of receiving a clinical response with SLE-specific treatment.
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Executive summary

• Paroxysmal nocturnal hemoglobinuria (PNH) is a clonal hematopoietic stem cell disease manifested by chronic
intravascular hemolysis findings, bone marrow failure and thrombosis.

• PNH has a clinical importance in terms of hematological malignancies with which it can be seen. Because of being
a clonal stem cell disease, it also poses risk for the transformation of acute myeloid leukemia.

• Its association with systemic lupus erythematosus is extremely rare and is occasionally mentioned in some case
reports.

• However, CD55 and CD59 deficiency can also be seen in autoimmune thrombocytopenia, hemolytic anemia and
systemic lupus erythematosus (SLE); it is possible to define them as diseases that create a ‘PNH-like phenomenon’.

• CD55 and CD59 in T and B lymphocytes are decreased significantly in SLE patients with lymphopenia.
• It has been suggested that deficiency of CD55 and CD59 expression may play a role in the pathophysiology of

lymphopenia, possibly by increasing the complement-mediated cytolysis sensitivity of cells.
• Considering SLE cases in which decreased expression of CD55 and CD59 is associated with hemolytic anemia and

lymphopenia, it can be said that the presence of a PNH clone contributed to complement-related cell destruction.
• In the treatment of PNH, the effect of corticosteroids decreasing hemolysis, even if not in every patient, can be

observed.
• Corticosteroid therapy can be effective in increasing hemoglobin levels, especially during periods of refractory

hemolysis.
• By targeting complement C5 protein, eculizumab is a treatment option that has been shown to significantly

reduce hemolysis and thus hemolysis-related side-effects in PNH cases. In the presence of resistant cytopenia,
specific treatment for the PNH clone may be the subject of controversy in the future.
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