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Case 

 

This 53-year-old female had been in excellent health until 

approximately 1 ½ years ago when she began developing 

increasing fatigue and was found to be pancytopenic.  Her 

initial hematologist performed blood tests and a bone marrow 

biopsy (BM BX) that was non-diagnostic but suggestive of 

myelodysplastic syndrome (MDS).  She had a repeat BM BX 

one month later, which had similar findings.  She was managed 

with red blood cell (RBC) and platelet transfusions.   

 

After about 6 months, she sought a second opinion and 

underwent testing for possible paroxysmal nocturnal 

hemoglobinuria (PNH) as a rare cause of pancytopenia.  Her 

peripheral blood flow cytometric analysis of CD 55 and CD 59 

showed deficiencies in both, diagnostic of PNH.1,2  She was 

started on eculizumab3,4 intravenously with a weekly loading 

dose schedule and then every 2 weeks at 900 mg.  Her 

haptoglobin, as a marker of intravascular hemolysis, went from 

undetectable to normal within the first few weeks.  However, 

the patient remained pancytopenic and both platelet and RBC 

transfusion dependency.  A repeat BM BX after 6 weeks of 

eculizumab showed a cellular marrow with normal 

hematopoiesis with increased iron stores and normal 

cytogenetics and no abnormalities on fluoresence in situ 

hybridization (FISH). There was no evidence of MDS or 

aplastic anemia (AA).   

 

She was continued on eculizumab and transfusion of RBC and 

platelets for hemoglobin < 8 and platelets < 15.  After 4 months 

of this therapy, she was started on deferasirox,5 an oral iron 

chelator, at 20 mg/kg/day to try to ameliorate RBC transfusion 

related iron overload.  After about 9 months of therapy with 

eculizumab, her blood counts began to slowly improve with an 

increase in absolute neutrophil count (ANC) from 0.2 to 0.3 (x 

10-3/ uL) to 0.8 to 1.0 and an increase in platelets to 25-35 (x 

10-3/ uL); she no longer required platelet transfusions.  Her 

RBC transfusion requirement also decreased from one unit per 

week to one unit approximately every 3 weeks.  To see if a 

further improvement in her baseline blood counts could be 

obtained, she has recently increased to 1200 mg of eculizumab 

every 2 weeks.  She is being considered for a possible 

allogeneic stem cell transplant (allo-SCT), if necessary in the 

future. 

 

Discussion 

 

Paroxysmal Nocturnal Hemoglobinuria (PNH) is an acquired 

hematopoietic stem cell disorder in which a mutation in the PIG 

A gene (phosphatidylinositol glycan anchor biosynthesis, class  

 

 

 

A) causes a deficiency in glycosyl phosphatidyl inositol (GPI), 

which anchors several proteins to the cell membrane in 

hematopoietic cells.3 Although the PIG A gene is on the X 

chromosome, this is an acquired abnormality and so affects 

both sexes.  Estimates of incidence vary from 1-several per 

million and the median age at diagnosis is in the early 30s.3   

 

PNH is associated with the specific loss on RBCs of CD 55, or 

decay accelerating factor which converts the active membrane 

bound complement factor C3b to the inactive C3d,1 and of CD 

59, which inhibits the complement membrane attack complex 

(MAC), C 5-9 that causes cell lysis.2  Decreased RBC CD 55 

and CD 59 result in chronic intravascular hemolysis and 

detection of decreased levels of expression on RBCs by 

peripheral blood flow cytometry is diagnostic for PNH.  The 

deficiency of CD 55 and CD 59 can be partial in type 2 PNH 

RBCs or complete in type 3 PNH RBCs. This intravascular 

hemolysis can cause both hemolytic anemia that is non-immune 

and so Direct Coombs negative and iron deficiency from 

urinary loss of hemoglobin with bound iron.  Eculizumab is a 

humanized monoclonal antibody that binds to membrane bound 

complement factor C5 and prevents its cleavage to C5 b and 

subsequent assembly of the MAC to prevent cell lysis.  In 

particular, eculizumab rapidly inhibits intravascular hemolysis 

as was seen with this patient.  Continued inhibition requires 

chronic administration of eculizumab. 

 

PNH is also associated with pancytopenia, which can develop 

into aplastic anemia (AA) and the preferential outgrowth of the 

PNH clone and other hematopoietic subclones that can develop 

into MDS.  Our patient had persistent albeit recently improving 

pancytopenia without evidence of either AA or MDS.  The 

mechanism underlying pancytopenia is not well-understood, 

and it is not clear whether eculizumab can ameliorate 

pancytopenia, although this may be occurring in our patient.  

She no longer requires platelet transfusions, has an improved 

ANC, and has a decreased transfusion requirement beyond the 

initial effect of stopping intravascular hemolysis.  Her 

eculizimab dose was escalated to try to obtain a further benefit 

and possibly RBC transfusion independence. 

 

PNH additionally is associated with an increased risk of venous 

thromboembolic events (VTEs), in particular in unusual 

locations like inferior vena cava (IVC) and splenic or cerebral 

veins.3  One possible mechanism involves the free hemoglobin 

released in intravascular hemolysis causing decreased nitric 

oxide (NO), a potent natural vasodilator.3  Our patient 



fortunately had no VTE with perhaps some protection with the 

suppression of hemolysis by eculizumab. 

 

Allogeneic stem cell transplant (allo-SCT) is the only curative 

therapy for PNH.  Allo-SCT is generally considered when 

patients have refractory pancytopenia or AA unresponsive to 

immunosuppressive therapy, like anti-thymocyte globulin 

(ATG) and cyclosporine (CSA) or high-risk MDS.  Given 

improvements in supportive care, allo-SCT are being 

performed in patients into their 60s, particularly if they have a 

human leukocyte antigen (HLA)- matched sibling donor.  Allo-

SCT remains a potential future option. 
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