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Case Report

PNH in a Child with Ringed Sideroblast-Diagnostic Riddle
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ABSTRACT

Paroxysmal nocturnal hemoglobinuria (PNH) is a rare acquired stem cell disorder presenting either
with hemolytic or thrombotic event or co exists in patients with aplastic anemia and Myelodysplastic
syndromes (MDS). These PNH clones have been shown to have prognostic and therapeutic implications.
Flow cytometric analysis of GPI-linked proteins is the method of choice for diagnosis and it has replaced
the acidified-serum lysis test (Hams test) and sucrose lysis test being quantitative and a more sensitive
method. Occurrence of this PNH clones in pediatric patients is rare (10%) with few studies being
reported. It can have varied clinical and haematological manifestations and should be considered in
children especially in the setting of bone marrow failure causing cytopenia. We hereby present a rare
case of child having hemolytic manifestation of PNH with cytopenias and unusual marrow findings.
We are reporting this case because of the rarer presentation of an uncommon disorder and to highlight
that though rare but PNH should be considered in a child with bone marrow failure, unexplained

hemoglobinuria and thrombosis at unusual sites.
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INTRODUCTION

PNH is an extremely rare childhood disease and affects the
precursor hematopoietic cells with an acquired somatic mutation
of the PIGA (Phophatidyl inositol glycan class A) gene [1].
First described in the 19th century the classical triad of PNH
includes hemolytic anemia recurrent thrombosis and impaired
bone marrow function, these three impairments can be seen in
different ratios and severities [2]. PIGA gene is located on the
X chromosome, in defective synthesis the levels of CD55 (delay
accelerating factor) and CD 59 (membrane inhibitor of reactive
lysis) is markedly reduced and this makes the cells susceptible to
complement mediated lysis.

CASE PRESENTATION

A 14 years old male presented with weakness, yellow discoloration
of eyes and abdominal pain for 3 weeks. On examination pallor
and icterus were noticed. He did not have any organomegaly
or lymphadenopathy. On basic investigations CBC revealed
pancytopenia with Hemoglobin -77 g/1, total leucocyte count
-2.8 x 10 9 /1 and platelet count -90 x 10 9/1. Peripheral smear

confirmed CBC findings with normocytic normochromic RBC
morphology and Polychromatophils. No spherocytes, sickle cells,
bite cells on peripheral smear. Liver function test showed elevated
bilirubin of 15.8 mg/dl with 11.5 mg/dl unconjugated component
and high corrected reticulocyte count of 11%. Kidney function
test was within normal limit. There was no radiological evidence
of thrombosis. No obvious cause of abdominal pain was detected.

With High reticulocyte count, unconjugated bilirubinemia
hemolytic anemia work up was ordered. His GO6PD levels were
normal, direct Coombs test was negative and the HPLC was
normal. In view of above features and inconclusive hemolytic
work up, test for paroxysmal nocturnal hemoglobinuria (PNH)
was initiated. Flow cytometry based testing on blood showed large
PNH clone >95% of granulocytes and monocytes being deficient
for GPI linked markers like FLAER and CD14, CD25 (Figure 1
panel A). Bone marrow test was done which showed surprising
findings of multilinieage dysplasia with 50% ring sideroblast as
summarized in Figure 1 panel B-F. A Final diagnosis of PNH in the
setting of MDS with multilineage dysplasia with ring sideroblast
(MDSMLD with RS) was made.
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Figure 1: Panel A: Fluorescein-labeled pro aerolysin based flow cytometric immunophenotyping from his peripheral

blood documenting 95.6% GPI deficient clone of neutrophils and 97.7% clone of monocytes; Panel B: Bone marrow
smear showed dyserythropoiesis in the form of sieving of chromatin; Panel C: Budding nuclei with one of the dysplastic
megakaryocyte (Jenner and Giemsa stain-objective 100X). Panel D: Pearls stain showed surprising 50% ringed sideroblast
(objective 100X). Acquired causes of same like drugs, growth factor and nutritional deficiency were excluded. Panel E:
Hematoxylin and eosin stained bone marrow biopsy with cellular bone marrow (objective-4X). Panel F: Many dysplastic
megakaryocytes with monolobate nuclei and occasional multinucleate megakaryocyte. (Objective-40X).

He was given supportive treatment in the form of folic acid
supplements and was managed with androgen and steroid due
to non-affordability for complement blocker eculizumab. He
showed good response and is under regular follow up.

DISCUSSION

PNH is a rare disorder presenting as chronic intravascular
hemolytic anemia. It is the only hemolytic anemia resulting from
a membrane defect that is not inherited. Though CD55 and
CD59 are the most important antigens that result in complement
mediated lysis till date over 20 different antigens (CD16, CD24,
CD52, CD55, CD59, CD58, CD66b/67, CD73, CD87, CD90,
CD108) have been described that are absent on PNH cells [2].
Platelets and granulocytes also have reduced GPI proteins and
therefore these patients have increased predisposition to infections
and thrombosis. PNH is classified as classical form, PNH in the
setting of specified marrow disorder and sub clinical PNH [3].
Classical form of PNH present with hemolytic or thrombotic
manifestation with cellular bone marrow showing trilineage
hematopoiesis. 20 to 30% of aplastic anemia and low grade
MDS cases presenting with clinical features of marrow failure
(cytopenias) can show small PNH clones. However, it is less often
reported in MDS with ringed sideroblast morphological category.
Also such cases of PNH in the setting of bone marrow failure
disorder usually have small clones unlike our case showing >95%
clone size. Both the diseases namely PNH and myelodysplasia
usually affect adult age group. Ware et al studied patients less
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than 21 years over a 25 year period. They found a lesser incidence
of hemoglobinuria and a higher incidence of bone marrow
failure at presentation [4]. Another study from Netherlands
by van den Heuvel-Eibrink et al describes PNH in 11 pediatric
patients with secondary PNH, 7 associated with AA and 4 with
MDS [5]. Other reports include lesser number of patients [2-4] or
are restricted to case reports only [6,7]. While Thrombosis and
infections are the main causes of mortality in adults the risk of
thrombosis has been found to be lower in children than adults.
PNH clones appear frequently in patients with MDS and AA
which may even evolve into classic PNH. It has been described as
cases of clonal evolution from AA ; and at the end, acute leukemia
(AL) has rarely been described [8] With aplastic anemia/PNH,
PNH can occur before, at the same time, or after the aplastic
anemia is detected. With MDS/PNH, usually it’s PNH occurring
beforehand or at the same time. PNH does not generally develop
after an MDS diagnosis. PNH can present with MDS, but that is
a much rarer occurrence. There are some features of PNH that
can be confused with MDS, such as the fact that patients with
PNH often also have a hypercellular marrow, and 25% of patients
with PNH can have a chromosomal abnormality [9].

CONCLUSION

This is an unusual case of pediatric PNH presenting with both
hemolysis and marrow failure and showing multilineage dysplasia
with ring sideroblasts in bone marrow. Possibly it is a case of
PNH in the setting of primary bone marrow disorder. This case
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was indeed a diagnostic riddle. However due to cost constraints
molecular studies could not be performed to look for SF3B1
splicing mutation commonly associated with MDS cases showing
ring sideroblast. This case highlights the well-known connectivity
in spectrum of marrow failure syndrome namely aplastic anemia/
MDS and PNH. however projects unusual finding of ringed
sideroblast and large clone size in such scenario.
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