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SUMMARY
Congenital dyserythropoietic anaemia (CDA) type II is a 
rare disease characterised by inefficient erythropoiesis 
and mononuclear cytopenia. Patients generally present 
with extravascular haemolytic anaemia, jaundice 
and splenomegaly. A female patient in her mid-
teens presented with severe anaemia and abdominal 
distention. Medical history was significant for the 
diagnosis of β-thalassaemia intermedia made in her 
infancy. However, subsequent investigations showed 
normal reticulocyte counts that were disproportionate 
to the severity of her anaemia and a negative 
β-thalassemia mutation analysis, leading to concerns 
about a specific lineage disorder. A bone marrow 
trephine showed features typical of CDA type II-erythroid 
hyperplasia with multiple binucleate erythrocytes. CDA 
type II has often been mistaken for other congenital 
or acquired forms of anaemia; this case report intends 
to raise awareness among clinicians to consider CDA 
type II as a rare but possible cause of severe anaemia 
in a teenager with a previous presumptive diagnosis of 
β-thalassaemia .

BACKGROUND
Congenital dyserythropoietic anaemias (CDAs) 
are a group of hypoproliferative anaemias charac-
terised by ineffective erythropoiesis.1–4 The most 
studied variety in this category is CDA type II. The 
prevalence data of CDA type II is unavailable due 
to its rarity; however, over 300 cases have been 
reported in literature. CDAs collectively remain 
mainly undiagnosed and are often mistaken for 
other congenital or acquired forms of anaemia.3 4 
The diagnosis of CDA is often made in childhood 
with diagnostic workup done in lieu of reticulo-
cyte counts disproportionate to the anaemia.1–4 
CDA type II has an autosomal-recessive mode of 
inheritance, with congenital defects at the locus of 
CDAN2 impairing the coded protein SEC23B. This 
protein has an important role in the assembly of the 
midbody during cytokinesis.1

Clinical features are variable depending on 
the degree of ineffective erythropoiesis. Histor-
ically, CDA type II has been known by many 
names: familial benign erythropoietic polyploidy, 
haemolytic-splenomegalic-erythopolydyskaryosis 
and hereditary erythroblastic multinuclearity with 
positive acidified serum lysis test.1 3 As described by 
its synonyms, virtually all patients with CDA type II 
have pallor and hepatosplenomegaly with periph-
eral smear studies showing normocytic anaemia 
with normal to mildly raised reticulocyte counts.1–4 

Diagnosing CDA type II requires a trephine biopsy, 
which may show binuclearity with erythrocyte 
hyperplasia in conjunction with laboratory tests 
ruling out other causes of dyserythropoiesis.1 3

CASE PRESENTATION
A female patient in her mid-teens presented as a 
referral to our emergency department with abdom-
inal distention, pedal oedema and easy fatiguability 
for the last 2 weeks. Medical history was significant 
for the diagnosis with β-thalassaemia intermedia 
when she was an infant, and has since required 
regular blood transfusions (six packed cell volumes 
per year prior to current admission). The patient 
reported that she missed her last four blood trans-
fusions due to financial constraints. The patient 
belonged to a rural impoverished community. 
Medical history and laboratory data are mentioned 
in table 1.

The patient was born to a consanguineously 
married couple (second degree). There was no 
history of recent deaths or known blood disorders 
within the family.

The patient had a pulse rate of 84 bpm, a blood 
pressure of 100/60 mm Hg and a temperature of 
36.1°C. On examination, the patient had facial puff-
iness, severe pallor, mild icterus and raised jugular 
venous pressure. The abdomen was distended, the 
liver was palpable under the right costal margin and 
the spleen was located midway between the xiphis-
ternum and the pubic symphysis, and was hard in 
consistency. With these features of icterus, anaemia 
and hepatosplenomegaly, a wide differential list 
including extravascular haemolytic diseases and 
hepatitis were made.

INVESTIGATIONS
The patient’s profile was negative for hepatitis 
antigens and antibodies. Further evaluation was 
necessary to confirm β-thalassaemia and rule out 
myelodysplastic syndromes and abdominal tuber-
cular granulomatous bleeding (endemic). The 
results of the laboratory investigations are as seen 
in table 2.

Radiological investigations including a contrast 
CT of the abdomen showed massive splenomegaly 
with regenerative benign liver nodules (figure 1).

The bone marrow biopsy showed numerous 
binucleate erythrocyte precursors (>30% of 
observed erythroblasts) with binucleation distinctly 
visualised, by two equal-sized polychromato-
philic erythroblasts with equal size nuclei, under 
H&E stain through multiple sections. Occasional 
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multinucleated erythroblasts were also seen. Prominent features 
of marked erythroid hyperplasia, with a myeloid to erythroid 
ratio of 1:15, were also noted (figure 2). Bone marrow biopsy 
findings were used in aid with Hams test to confirm the diag-
nosis. Further efforts were made, to disaffirm other causes of 
dyserythropoiesis as shown in table 3.

DIFFERENTIAL DIAGNOSIS
Based on the presentation in lieu of missed blood transfusions, 
the current symptom profile was attributed to severe anaemia. 
The negative hepatitis panel, normal reticulocyte counts and 
complete blood counts with a Mentzer index (mean corpuscle 
volume÷red cell count) of 24.9 led to uncertainty regarding 
the initial β-thalassaemia intermedia diagnosis.5–7 At the current 
admission, the patient had an HbA2 levels of 4.3% (elevated). 
The diagnosis made during the patient’s infancy could have been 
due to the result of unavailability of further confirmatory testing 
of β-thalassaemia and by relying on the HbA2 levels and sugges-
tive peripheral smear findings.8 This was further disaffirmed by 
a negative β-thalassaemia mutation analysis (using PCR). The 
raised HbA2 levels could have been a physiological response 
to erythropoietic stress. Raised lactase dehydrogenase (LDH) 
levels with the CT of the abdomen showing multiple hetero-
geneous liver nodules raised concerns for hepatocellular carci-
noma, which was ruled out on the basis of benign FNAC findings 
and normal serum alpha-fetoprotein values. Based on the low 
haemoglobin, low platelet count, low white cell count (WCC) 
(pancytopenia) and disproportionate reticulocyte count, a wider 
differential included acute myeloid leukaemia, lymphoma and 
progenitor cell dyserythropoietic conditions such as red cell 

aplasia. A negative G6PD screen and Coombs testing helped to 
rule out other causes of intravascular haemolysis.

TREATMENT
The patient was transfused with eight units of whole blood 
over 3 days, abiding by the massive transfusion protocol.9 
Following blood product transfusions, the haemoglobin was 
brought up to 9.1 g/dL. Low-dose furosemide was given 
to maintain a euvolaemic state. The patient’s calcium was 
adequately monitored after each transfusion and was supple-
mented with 4 g of calcium gluconate over the entire process. 
One month post the emergency admission, following the 
resolution of the ascites, the patient was taken up for sple-
nectomy after obtaining necessary consent.

OUTCOME AND FOLLOW-UP
The patient was splenectomised with no intraoperative 
and postoperative complications. At the 1-year follow-up 
appointment, raised serum ferritin levels (1137 ng/mL) were 
noted and the patient was started on tablet deferasirox at 
20 mg/kg. At the 2-year period, adequate control of the 
serum ferritin levels was achieved (1137 to 255 ng/mL). 
Postsplenectomy, the frequency of blood transfusions have 
reduced to 1–2 units per year.

DISCUSSION
The CDAs are a rare group of hereditary hypoproliferative 
anaemias. Genetic studies have shown that most mutations 
in CDAs occur at the gene locus 20p11 (CDAN2). Defects at 
this locus are mostly associated with the type II variant.1 10 11 

Table 1  Medical history and laboratory parameters

Data from previous 
hospitalisations Clinical data Inference Outcome

Hospitalisation in late infancy Haemoglobin electrophoresis: HbF≥85% HbA=8, 
HbA2=7%.

Presence of HbA, rules out β-thalassaemia 
major variant. Laboratory parameters 
suggestive of thalassaemia. Raised HbA2 
levels may correlate to an intermedia form. 
Further iron testing deferred by parents due 
to financial constraints.

Child was transfused at 10 mL/
kg to bring Hb to 10.1 g/dL. Post 
hospitalisation frequency: 2 
transfusions annually.

Haematological parameters:Hb=7.3 g/dL. 
MCV=73.9 fL, MCHC=27.1 pg.

Peripheral smear: 90% observed RCCs normocytic 
normochromic, 10% microcytes and reticulocytes.

Clinical features: hepatosplenomegaly+second-
degree consanguinity.

No antenatal history, live birth at home. Non-
vaccinated.

Child was vaccinated as per the ICMR 
schedule.

Hospitalisations when the patient 
was a preschooler and schooler 
(three hospitalisations)

Haemoglobin electrophoresis: HbF≤1% HbA=92.4%, 
HbA2=6.8%.

Raised HbA2 levels. Repeat samples, show 
similar parameters.

Laboratory and clinical features 
suggestive of β-thalassaemia 
intermedia.

Haematological parameters:Hb=8.3 g/dL. 
MCV=75.2 fL, MCHC=30.3 pg.

Anaemia noted, suggested for blood 
transfusions. Iron studies deferred in all 
three hospitalisations.

Increased frequency of transfusions 
as per age scaling. Normal growth 
curves, improbable iron deficiency.

Peripheral smear: 80% observed RCCs normocytic 
normochromic, 15% microcytic normochromic, 5% 
reticulocytes.

Clinical features: hepatosplenomegaly+jaundice. Suggested splenectomy in view of 
β-thalassaemia, patient’s parents refused 
surgical intervention.

Regular outpatient visits scheduled 
for blood transfusions. Post-
hospitalisation frequency: 4 
transfusions annually.

Hb, haemoglobin; HbA2, haemoglobin comprising alpha and gamma chains; HbA, adult haemoglobin; HbF, fetal haemoglobin; ICMR, Indian Council of Medical Research; MCH, mean 
corpuscle haemoglobin; MCHC, mean corpuscular haemoglobin concentration; MCV, mean corpuscle volume; RCC, red cell count.
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This gene locus at CDAN2 codes for the cytoplasmic coat 
protein II complex- SEC23B, which regulates intracellular 
trafficking. In addition to regulating intracellular transport, 
mutations in SEC23B could cause errors in cytokinesis, 
which could explain why marrow biopsy findings show 
erythroblasts arrested at the same phase of development 
(figure 2).1 10 11

Majority of the patients (80% of affected pool) are asymp-
tomatic and do not require regular transfusions.1 Although 
second-degree consanguinity was noted in our patient, the 

patient’s parents, relatives and grandparents denied the 
history of any familial blood disorders. The lack of avail-
able family medical history was considered to be due to 
the disease being asymptomatic in this group.1 8 Clinical 
features in active presentations could present with histories 
of long-standing of anaemia dating back to childhood, with 
supportive laboratory investigations showing indirect hyper-
bilirubinaemia, normal to mildly elevated reticulocyte count, 
low to normal haptoglobin levels and raised LDH levels.1 3 
Peripheral smear findings may show normocytic anaemia, 
basophilic stippling and anisopoikilocytosis.1

Patients with CDA have been mistakenly diagnosed with 
congenital anaemias such as hereditary spherocytosis.1 3 4 
In our case, CDA was mistaken as β-thalassaemia, as such 
a diagnosis in countries with low medical infrastructure 
are often presumptive and are made by heavily relying 
on the HbA2 levels, suggestive clinical findings (anaemia 
and hepatosplenomegaly) and history of consanguinity 
within the family. The delay in diagnosis herein was due to 
socioeconomic factors directly impacting patient care and 
the presumptive diagnosis in the presence of mimicking 

Table 2  Summary of investigations
Investigations Results Reference range

Haemoglobin 3.8 g/dL 11.5–16.5 g/dL (females)

Red cell counts 3.0×1012 /L 3.8–5.8 x 1012 /L (females)

WCCs 1.9×109 /L 4–11 x 109 /L

Platelets 106×109 /L 150–400 x 109 /L

MCV 74.9 fL 77–93 fL

MCH 28.8 pg 27–32 pg

MCHC 25.2 g/dL 30–35 g/dL

Haematocrit 21.20% 37%–47% (females)

Reticulocyte count 4.10% (Uncorrected value)

Corrected reticulocyte count 
(reticulocyte % × (patient 
haematocrit/normal haematocrit))

2% (normal) 0.5%–2.5%

Peripheral smear Normocytic normochromic anaemia with few microcytes.

HIV, hepatitis screening Non-reactive with no serum immunoglobulins for hepatitis A, B 
and E.

Total bilirubin 3.8 mg/dL 0.3–1.3 mg/dL

Direct bilirubin 1.0 mg/dL 0.1–0.4 mg/dL

Indirect bilirubin 2.8 mg/dL 0.2–0.4 mg/dL

Total protein 5.8 g/dL 6.7–8.6 g/dL

Serum albumin 2.2 g/dL 3.5–5.5 g/dL

SGOT 31 U/L 12–38 U/L

SGPT 24 U/L 7–41 U/L

GGT 15 IU/L 9–58 IU/L

LDH 759 U/L 115–221 U/L

PT-INR 1.19 1

Iron profile Showed raised serum 
ferritin—895 ng/mL. Rest of 
iron profile was within normal 
limits.

Ferritin—10–150 ng/mL (females)

Indirect Coombs test Did not show haemolysis.

HPLC (haemoglobin electrophoresis) HbF≥0.1%, HbA=95.6% HbA2=4.3% (raised)

Serum electrolytes (Na, K, Ca, Bicarb.) All within normal limits

Serum-ascites albumin gradient 2.1 (transudative picture)

β-thalassaemia mutation analysis Negative for homozygous and carrier state.

Intravascular haemolysis panel Low haptoglobin (4.0 mg/dL). 
Normal G6PD enzyme levels. 
Indirect Coombs showed no 
haemolysis. Increased osmotic 
fragility noted.

Haptoglobin=60–270 mg/dL

Radiological and pathological studies

Ultrasound abdomen Splenomegaly with ascites. Two hypoechoic lesions within the liver 
with mild bilateral pleural effusions.

CT-abdomen (with contrast) Enhancing lesions in right lobe of liver

Ascitic fluid CBNAAT Negative

Ascitic fluid cytology Negative for malignant cells. Normal cell distribution.

Alpha-fetoprotein levels 6.39 ng/mL

Fine-needle biopsy of liver lesions 
(two specimens from two sites)

Regenerative nodules.

Bone marrow biopsy Showed multiple erythroblasts in the same phase of arrested 
development. Thirty per cent of erythroblasts present in binucleate 
form. Few cells with marked karyorrhexis noted. Findings 
suggestive for dyserythropoietic anaemia type II.

Hams test Positive for haemolysis in acidified serum.

CBNAAT, cartridge-based nucleic acid amplification; GGT, gamma-glutamyl transferase; HPLC, high-performance 
liquid chromatography; LDH, lactase dehydrogenase; MCH, mean corpuscle haemoglobin; MCHC, mean corpuscular 
haemoglobin concentration; MCV, mean corpuscle volume; PT-INR, prothrombin/international normalised ratio; 
SGOT, serum glutamic-oxaloacetic transaminase; SGPT, serum glutamic pyruvic transaminase; WCC, white cell count.

Figure 1  Contrast CT sections of the abdomen. Gross ascites 
(marked in green), multiple liver opacities (marked in red) and massive 
splenomegaly (marked in blue).

Figure 2  Bone marrow trephine histopathological sample (H&E 
stain) demonstrating. (A) Erythroblast hyperplasia (×10). (B) 
Multiple binucleate erythrocytes comprising 30% of the total viewed 
erythroblasts (marked in red) along with a cell with noted karryohexis 
(marked in black) (×100). (C) Multiple binucleate erythrocytes (marked 
in red) (×100).
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laboratory values. A positive Hams test, and the feature 
of binucleate erythroblasts, as seen in figure 2, comprising 
more than 30% of erythroblasts in binucleate forms were 
in itself highly indicative of CDA type II. The low platelet 
count and WCC in our patient could have been attributed to 
the selective expansion of red blood cell progenitors in the 
bone marrow, in response to chronic and severe anaemia.
To diagnose CDA type II accurately, it is important to elimi-
nate secondary causes of dyserythropoiesis. This is because, 
similar bone marrow biopsy findings can be seen in both 
CDA type II and other causes of dyserythropoiesis.1 5 In stan-
dard practice, along with the gold-standard investigation of 
bone marrow examination, confirmation can be achieved 
through Hams test or Oxford Red Cell Gene Panel testing or 
Red Cell Membrane electrophoresis.5 The patient’s family 
could not afford genetic testing. Red cell membrane electro-
phoresis was not available at our centre.

Treatment revolves around early identification of the 
disease through clinical signs and laboratory testing. Studies 
have shown that hyperferritinaemia seen particularly in CDA 
type II, could be an outcome of increased erythroid precursor 
regulators (growth differentiation factor 15) reducing the 
expression of hepcidin in iron metabolism causing secondary 
haemochromatosis.1 12 13 In this case, it was not possible to 
distinguish between the hyperferritinaemia seen in CDA and 
the unchelated long-term blood transfusions. Our patient 
was given tablet deferasirox at a dosage of 20 mg/kg at 
the 1-year follow-up period, when her ferritin levels were 
found to be above 1000 ng/mL.14 The role of splenectomy 
has been controversial in the treatment of CDA type II in 
mild to moderate anaemia states. However, in transfusion-
dependent states with massive splenomegaly, splenectomy 

could help in reducing the frequency of transfusions. In our 
case, postsplenectomy, the number of transfusions decreased 
from 6 per year to 1–2 per year.1 3 14 15 In patients who do 
not respond to splenectomy, bone marrow transplantation 
has shown promising benefits.14 16 Homologous grafts from 
the family members are discouraged in such conditions due 
to the familial nature of the disease, hence relying on extra-
familial matched donors.
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