
Introduction

Paroxysmal nocturnal hemoglobinuria (PNH) is a
clonal hematopoietic stem cell disease characterized
by chronic intravascular hemolysis, bone marrow fail-
ure, and thrombosis. The disease manifests itself in
two main clinical features: hemolytic and hypoplastic.
Chronic intravascular hemolytic findings of hemolytic
type and pancytopenia in hypoplastic type are the most
prominent features. Coombs negative hemolytic ane-
mia (hemolysis laboratory findings), as well as throm-
bosis, iron deficiency, and/or cytopenic presence,
require PNH examination. PNH may be present alone
(classical PNH), accompanied by aplastic anemia
(AA) and myelodysplastic syndrome. Flow cytometric

analysis of proteins such as CD55, CD59 (linked to
the cell membrane by GPI anchor) is the gold standard
for the diagnosis of PNH; it is recommended to per-
form flow cytometric study using at least two surface
antibodies in two different cell groups. One of the cell
groups must be granulocytes. Clinically apparent he-
molysis is unlikely to occur in patients with PNH clon-
ality <10%.1,2

In this article, we, as Paroxysmal Nocturnal Hemo-
globinuria Education and Study Group (PESG), report
herein two cases presenting with thrombocytopenia and
PNH clone. Especially the second case we present is an
ultra-rare condition because of the formation of PNH
clone after Parvovirus B19.

Case Reports
Case 1

A 17-year-old male patient with abdominal pain,
nausea, and vomiting symptoms for 3-4 days had no
past medical or family history. There were no findings
on physical examination. Laboratory data showed the
following: hemoglobin was 11.8 g/dL, hematocrit was
37.5%, mean corpuscular volume (MCV) was 105 fL,
leukocyte count was 2100/mm3, neutrophil count was
1600/mm3, platelet count was 17,000/mm3, lactate de-
hydrogenase was 367U/L, urea was 41 mg/dL, creati-
nine was 0.7 mg/dL, total/indirect bilirubin was
1.88/0.57 mg/dL, corrected reticulocyte index was 3.9,
and direct/indirect Coombs was (-)/(-). Peripheral
smear showed 50% neutrophils, 42% lymphocytes,
5% monocytes, 3% eosinophils, 1-2 platelets, and less
than one schistocyte in each area. Ebstein Barr virus,
cytomegalovirus, Parvovirus B19, hepatitis, and other
viral serologies were negative. Ultrasonography and
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abdominal tomography were normal. In the FLAER
analysis of the patient with Coombs negative he-
molytic anemia, PNH clones were detected: in ery-
throcytes, type 2: 0.29% and type 3: 4.39%; in
granulocytes: 23.5%, and in monocytes: 16.4%. In the
bone marrow examination, which was performed due
to the presence of thrombocytopenia without signs of
thrombosis, the cellularity was normal, there was ery-
throid hyperplasia, but dysplastic changes and blast
increase were not observed. Just in rare areas, a de-
crease in cellularity was detected. Cytogenetic analy-
sis showed no anomaly in 46, XY [20]. Eculizumab
therapy was started in the patient with PNH diagnosis.
After the treatment, nausea and vomiting receded, at
the end of the first week, the abdominal pain com-
pletely disappeared. In the second year of the treat-
ment, hemoglobin was 11.4 g/dL, hematocrit was
31.3%, MCV was 96.6 fL, leukocyte count was
3820/mm3, neutrophil count was 1560/mm3, platelet
count was 39,000/mm3, lactate dehydrogenase (LDH)
was 286U/L. The patient did not need any transfusion,
did not have bleeding, thrombosis complication, he-
molytic attack, and follow up has been continued with
medication.

Case 2

A 22-year-old woman had complaints of vaginal
bleeding and palpitation for 3-4 days. In the physical
examination of the patient, there was a petechial rash
in the lower extremities. Laboratory data showed the
following: hemoglobin was 7.9 g/dL, hematocrit was
23.1%, MCV was 93.5 fl, leukocyte count was
3980/mm3, neutrophil count was 2980/mm3, platelet
count was 8000/mm3, LDH was 263 U/L, urea was 29
mg/dl, creatinine was 0.51 mg/dL, total/indirect biliru-
bins were 0.43/0.2 mg/dL, corrected reticulocyte
index was 2.9, direct/indirect Coombs was (-)/(-). Pe-
ripheral smear showed 76% neutrophil, 20% lympho-
cyte, 2% monocyte, 2% eosinophil, 1-2 platelets, and
less than one schistocyte in each area. Parvovirus B19
IgM was (-), IgG was (+); Ebstein Barr Virus, cy-
tomegalovirus, hepatitis, and other viral serologies
were negative. Abdominal ultrasonography was nor-
mal. In the FLAER analysis of the patient with
Coombs negative hemolytic anemia, PNH clones were
detected: in erythrocytes, type 2: 0.02%, and type 3
0.27%, in granulocytes: 3.06%, in monocytes: 5.06%.
In the bone marrow biopsy, cellularity was normal
(70%), advanced hypoplasia in megakaryocytes and
erythroid hyperplasia were detected. In the cytogenetic
analysis in 46, XX [10], nonclonal numerical anomaly,
diploidy [5], and hypodiploidy [1] were found.
Eculizumab therapy was started for the patient having
a diagnosis of PNH. Bone marrow biopsy was re-
peated 6 weeks later due to the absence of clinical re-
sponse, continuing anemia, and thrombocytopenia.

Upon 10% cellularity and megakaryocytes were not
seen, treatment with ATG and cyclosporine was also
added to the patient who needed apheresis, platelet,
and erythrocyte transfusion. Unrelated allogeneic
hematopoietic cell transplantation was planned for the
patient, who could not receive a response to the treat-
ment and did not have a suitable donor.

Discussion

The incidence of AA is 70% in children and ado-
lescents with PNH disease, and PNH clones are ob-
served in 15-25% of aplastic anemias.3,4 Acquired AA
is a prototype of bone marrow insufficiency caused by
immune-mediated destruction of hematopoietic stem
and/or precursor cells, in which the autoreactive T
cells are expected to play a central role. However, it
has been understood that AA is more complex than a
simple immune-mediated bone marrow failure, and
the reason is that this disease is late clonal. Clonal
hematopoiesis is detected in more than 50% of AA pa-
tients. The high incidence of MDS, AML, and PNH
among AA patients prior to the immunosuppressive
therapy is remarkable.

Frequent development of diseases such as parox-
ysmal nocturnal hemoglobinuria and myelodysplastic
syndromes/acute myeloid leukemia suggest that there
is a late clonal disease.4 In their study, Yoshizato et al.
revealed that the burden of alleles of mutations
changed and developed over the years. They have
shown that in most cases, small clones retain their size
for years. However, MDS/AML transformation has
been shown to be associated with an increased size of
the dominant clone and the addition of new clones.5

Kulagin et al. demonstrated that the presence of
PNH clones accompanying patients with aplastic ane-
mia predicts the response to immunosuppressive ther-
apy. In the presence of the PNH clone, response rates
to immune suppressive therapy were better, and even
reticulocytosis was an independent predictor of good
response.6

There are three clinical manifestations of paroxys-
mal nocturnal hemoglobinuria: classical, subclinical,
and aplastic, and the form associated with aplastic ane-
mia is usually associated with less than 10% PNH
clones. It is usually accompanied by other cytopenias
and may include hemolysis findings. In general, bone
marrow failure is predominant. Treatment of aplastic
anemia-associated PNH is primarily based on the
treatment of underlying bone marrow failure syn-
drome, which requires immunosuppressive therapy or
an allogeneic bone marrow transplantation.7 In allo-
geneic stem cell transplantation, the results of low-
density transplants have been shown to be effective in
destroying the PNH clone.8 There are publications re-
porting that adding eculizumab to immune suppres-
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sive therapy in the PNH subtype associated with aplas-
tic anemia is effective without a hemolytic attack.9

Conclusions

We describe herein two cases, a classic one pre-
sented with thrombocytopenia initially and an aplastic
anemia-related PNH. In the second case, the lack of
eculizumab response led to early bone marrow con-
trol, suggesting that rapid aplastic anemia might have
developed, although the first bone marrow cellularity
was normal. This suggests that early bone marrow
control should be performed, and treatment should be
revised accordingly, especially if PNH cases with low
clones and multiple cytopenias fail to respond, inde-
pendently of the initial bone marrow cellularity.
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