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Introduction

Pure red cell aplasia (PRCA) is a hematological disorder
characterized by markedly reduced erythropoiesis without
affecting other cell lineages. PRCA affects all age groups.

Severe anemia with marked reticulocytopenia and 0.5% late
erythroblasts characterize this problem. Sometimes, bone
marrow shows the predominance of early proerythroblast
and a complete absence of late erythroblasts. Bone marrow
is usually normocellular showing no abnormality in other
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Abstract Pure red cell aplasia (PRCA) is characterized by severe anemia with reticulocytopenia
and bone marrow erythroblastopenia. The early erythroblasts are markedly decreased;
however, in rare instances, they may be normal or raised in number. There are varied
etiologies, namely congenital or acquired and primary or secondary. The congenital
PRCA is known as “Diamond-Blackfan anemia.” Thymomas, autoimmune disease,
lymphomas, infections, and drugs also may be familiar associates. However, the
etiologies of PRCA are numerous, and many diseases/infections can be associated
with PRCA. The diagnosis rests on clinical suspicion and appropriate laboratory workup.
We evaluated nine cases of red cell aplasia, having severe anemia with reticulocyto-
penia. Nearly half of the cases showed adequate erythroid (> 5% of the differential
count) but with a maturation arrest. The adequacy of the erythroid could confuse the
hematologist and may even delay the diagnosis. Hence, it is empirical that PRCA could
be considered a differential in every case of severe anemia with reticulocytopenia, even
in the presence of adequate erythroid precursors in the bone marrow.
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lineages.1 PRCA is primarily classified as genetic or acquired
and further as primary and secondary. Of the genetic or
congenital causes “Diamond-Blackfan anemia” (DBA) is well
known. DBA is a sporadic heterogeneous disorder charac-
terized by red cell aplasia and skeletal abnormalities soon
after birth. It is often characterized by growth retardation
and malformation of the head, heart, and lungs. The molec-
ular mechanism behind this disorder is not clear; however,
defective ribosomal biosynthesis signaled by the P53 gene
has been implicated, which in turn causes apoptosis in
erythroid progenitors. It is also important to know that
all the DBA patients do not always show similar ribosomal
protein mutation.2 Rarely, Pearson syndrome, a congenital
disorder affecting the mitochondria resulting in exocrine
pancreatic defects, dyserythropoietic, and sideroblastic
anemia may present with erythroblastopenia. Acquired
PRCA can be further categorized as idiopathic and second-
ary to a variable number of disorders.3 The primary PRCA or
the idiopathic forms are associated with autoimmune-me-
diated mechanisms mediated by T-cells and natural killer
cells. In the pediatric population, transient decrease in
erythroid precursors in the bone marrow is seen and is
assumed to be secondary to autoimmune mechanisms.
Secondary acquired PRCA may be associated with
autoimmune diseases such as connective tissue disorders
like systemic lupus erythematosus, rheumatoid arthritis,
and viral infections including parvovirus B19 and
human immunodeficiency virus commonly. Solid malignan-
cy and sometimes pregnancy can very well contribute
to secondary acquired PRCA. PRCA is reportedly seen in
1.6 to 4% of myelodysplastic syndrome (MDS) cases, espe-
cially MDS 5q deletion. The abnormal clonal stem cell
differentiation and immune mechanism are known to cause
this abnormality.4

For DBA, corticosteroid, blood transfusion, and stem cell
transplantation are the current treatment options avail-
able.5 Myelodysplastic PRCA is treated with regimens
appropriate for MDS. MDS associated with 5q deletion
has a good prognosis and responds well to lenalidomide,
provided additional clonal mutations or cytogenetic ab-
normalities are not present along with 5q deletion.6 Drug
discontinuations can offer cure for medication-associated
PRCA. Specific treatment of infection/s can relieve symp-
toms associated with PRCA.7 Similarly, chronic lymphocyt-
ic leukemia, T-cell large granular lymphocytic (T-LGL),
Hodgkin’s, Non-Hodgkin’s lymphoma, solid tumors could
cause red cell aplasia, and may be managed by addition of
immunosuppressants or by treatment of the underlying
disorders.8 Also, PRCA secondary to autoimmune disorders
responds well to immunosuppression.9 Thymomas are
complicated by PRCA and the treatment of choice is
resection.10 The goal for PRCA management rests on
attaining normal hemoglobin without requiring transfu-
sion. Further, we wish to emphasize that a differential of
PRCA could be thought of in every case of severe anemia
with reticulocytopenia, even with adequate erythroid
precursors in the bone marrow.

Materials and Methods

We are presenting the data of nine patients diagnosed with
PRCA and treated at Himalayan Institute of Medical Sciences,
SRHU Dehradun, Uttarakhand, over the past 4 years
(2019–2022). The diagnosis was based on the peripheral
blood findings and bone marrow examination demonstrat-
ing severe anemia with less than 1% reticulocyte count and
selective erythroid suppression or maturation arrest (pre-
dominance of early erythroid precursors with<0.5% of late
normoblast) in a normocellular/hypercellular marrow with
normal myeloid and megakaryocytic cell lineages, respec-
tively.1 Laboratory workup for acquired causes including
autoimmune workup,1 immunophenotyping to rule out
hematolymphoid malignancy, cytogenetics for MDS, and
molecular workup to look for defective ribosomal synthesis
and was done as and when needed. The clinical data was
obtained from patients’ files and laboratory information
system, respectively. Appropriate treatment was given to
all the patients which included red cell transfusion and
corticosteroids (prednisolone with 1–2mg/kg/day with ta-
pering dose).

Cyclosporine/methotrexate as immune-sparing agents
were given and the response was assessed with respect to
hemoglobin levels and transfusion dependence. Lenalido-
mide was given in MDS with 5q deletion. Good responders
were defined as patients with more than 9 g/dL hemoglobin
requiring no transfusion and partial responders with hemo-
globin of (7–9) g/dL with either reduced requirement or
having a long transfusion independent interval.11

Results

During this study period, total of nine cases of red cell aplasia,
where all of them presented with severe anemia and retic-
ulocytopenia but with different etiologies, were noticed. Six
out of nine cases were females. The clinical features, workup,
diagnosis, and treatment are described (►Table 1). The age
ranged from 3 months to 68 years. Most of them presented
with shortness of breath and lethargy. B symptoms were
observed in one case of T-LGL. There was hepatomegaly and
direct hyperbilirubinemia in one case associated with bru-
cellosis. Splenomegaly was present in one of the cases.
Hemoglobin (g/dL) was 3 or less in all the cases. Reticulocyte
count was less than 1% in all the cases. Bone Marrow was
normocellular except for three cases. Erythroblastopenia
was observed in four cases (►Fig. 1). The rest of the cases
showed a predominance of immature erythroblast, suggest-
ing a maturation arrest. Serum vitamin B12 /folic acid levels
and iron studieswerewithin normal limits, and autoimmune
workup was negative in all but one case that was later
diagnosed to be PRCA associated with mixed connective
tissue disorder. A case of DBA with dysmorphic features
and thumb and finger abnormalities was given immunosup-
pressive therapy and was offered bone marrow transplant.
The patient with parvovirus B19 was given supportive
treatment and was kept under follow-up. An elderly lady

Journal of Laboratory Physicians Vol. 15 No. 2/2023 © 2022. The Indian Association of Laboratory Physicians. All rights reserved.

Pure Red Cell Aplasia Kala et al. 317



Ta
b
le

1
Th

e
cl
in
ic
al

fe
at
ur
es
,
la
bo

ra
to
ry

w
or
ku

p,
su
g
ge

st
ed

di
ag

no
si
s,

an
d
m
an

ag
em

en
t
do

ne

Pa
ra
m
et
er
s

C
as
e
1

C
as
e
2

C
as
e
3

C
as
e
4

C
as
e
5

C
as
e
6

C
as
e
7

C
as
e
8

C
as
e
9

A
g
e
(y
ea

rs
)/
se
x

0.
8/
F

24
/F

26
/F

1.
3/
M

0.
25

/M
34

/M
65

/F
68

/F
60

/F

H
ep

at
om

eg
al
y

þ
�

þ
�

�
þ

�
�

�
Sp

le
no

m
eg

al
y

�
�

�
�

�
�

�
�

�
H
b
(g
/d
L)

3.
0

3.
5

3.
1

3.
03

2.
4

2.
7

3.
0

3.
0

2.
0

RC
<

1%
<

1%
<

1%
<

1%
<

1%
<

1%
<

1%
<

1%
<

1%

TL
C

N
or
m
al

N
or
m
al

N
o
rm

al
N
or
m
al

N
o
rm

al
N
or
m
al

N
o
rm

al
Ly
m
ph

o
cy

to
si
s

Ly
m
ph

o
cy

to
si
s

Pl
at
el
et
s

N
or
m
al

N
or
m
al

N
o
rm

al
N
or
m
al

N
o
rm

al
N
or
m
al

In
cr
ea

se
d

N
or
m
al

N
or
m
al

BM
C

N
C

H
C

N
C

N
C

N
C

N
C

N
C

H
C

H
C

BM
E

10
6

1
4

1
14

12
3

14

V
it
B1

2/
Ir
o
n
st
ud

ie
s

N
or
m
al

N
or
m
al

N
o
rm

al
N
or
m
al

N
o
rm

al
N
or
m
al

N
o
rm

al
N
or
m
al

N
or
m
al

D
AT

N
eg

at
iv
e

N
eg

at
iv
e

N
eg

at
iv
e

N
eg

at
iv
e

N
eg

at
iv
e

N
eg

at
iv
e

N
eg

at
iv
e

N
eg

at
iv
e

Po
si
ti
ve

IP
T

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

T-
ce
ll
ex

pa
ns

io
n
in

m
ar
ro
w

(C
D

8)
T-
ce
ll
ex

pa
ns

io
n

Cy
to
ge

nt
ic
s

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

5q
de

le
ti
on

N
ot

do
ne

N
or
m
al

M
o
le
cu

la
r
St
ud

ie
s

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
or
m
al

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

Et
io
lo
gy

Id
io
pa

th
ic

Pa
rv
ov

ir
us

Id
io
p
at
hi
c

Id
io
pa

th
ic

Su
sp

ec
te
d
D
BA

Br
uc

el
la

M
D
S

T-
LG

L
A
ut
oi
m
m
un

e

Tr
ea

tm
en

t
C
C
S

C
C
S

C
C
S

C
C
S

C
C
S

A
nt
ib
io
ti
cs

Le
na

lid
om

id
e

C
TX

/C
C
S

C
C
S

Re
sp

on
d
er
s

PR
R

PR
PR

PR
R

R
R

R

A
b
br
ev

ia
ti
on

s:
BM

C
,
bo

ne
m
ar
ro
w

ce
llu

la
ri
ty
;
BM

E,
bo

ne
m
ar
ro
w

er
yt
hr
oi
ds

;
C
C
S,

co
rt
ic
os

te
ro
id
s;

C
TX

,
ch

em
ot
he

ra
py

;
D
AT

,
di
re
ct

an
ti
g
lo
bu

lin
te
st
;
D
B
A
,
D
ia
m
on

d
Bl
ac
kf
an

an
em

ia
;
H
C
,
hy

pe
rc
el
lu
la
r;
IP
T,

im
m
un

op
he

no
ty
p
in
g
w
it
h
fl
ow

cy
to
m
et
ry
;
N
C
,
no

rm
oc

el
lu
la
r;
PR

,
pa

rt
ia
lr
es
po

nd
er
s;

R,
re
sp
on

de
rs
;
RC

,
re
ti
cu

lo
cy
te

co
un

t;
T-
LG

L,
T-
ce
ll
la
rg
e
gr
an

ul
ar

ly
m
ph

oc
yt
ic
;
TL
C
,
to
ta
ll
eu

co
cy
te

co
un

t.

Journal of Laboratory Physicians Vol. 15 No. 2/2023 © 2022. The Indian Association of Laboratory Physicians. All rights reserved.

Pure Red Cell Aplasia Kala et al.318



with transfusion-dependent anemia and increased platelet
counts was given lenalidomide. She was kept under follow-
up and is presently stable. Patient with brucellosis was given
antibiotic along with immunosuppressive therapy; however,
the patient is lost to follow-up. Lastly, red cell aplasiawith T-
LGL was given immunosuppressive therapy and chemother-
apy. Supportive therapy with packed red blood cell trans-
fusions was given to all the patients. The first-line therapy
offered was prednisone (1mg/kg/day), with tapering of the
dose when a response occurred. Cyclosporine-A was used as
a second-line therapy to the steroid nonresponders who
failed to show response within 8 weeks, as second-line
therapy. All the pediatric cases were nonresponders, while
in adults PRCA secondary to parvovirus, MDS, and T-LGL
responded well.

Discussion

PRCA was first identified in the year 1922.3 It presents with
normocytic normochromic and sometimes macrocytic ane-
mia with a reticulocyte count less than 1%. There is often
absence of late erythroblast or maturation arrest in the bone
marrow.12 PRCA can be secondary to the number of etiolo-
gies such as viral infections, autoimmune diseases, drugs,
and toxins. Other causes of acquired PRCA include lympho-
proliferative disorders, pregnancy, hematologic malignan-
cies, and nonhematologic neoplasms, of which the
association with thymoma is the best known in literature.13

Few studies in the past have suggested that 55% of cases in
the adult group were secondary PRCA and in the pediatric
group, the majority (59%) of patients were idiopathic in
nature.14 This observation is in agreement with other large

oriental series that showed the secondary variety to be the
commonest type found in adult patients.15 Our findings also
suggested the same where all pediatric cases were found to
be idiopathic and adult cases were secondary PRCA. In the
majority of cases, the diagnosis of PRCA is straightforward as
bone marrow examination typically shows less than 0.5 %
late erythroblasts. In some cases, enumeration of erythro-
blast in the bonemarrow aspirate and biopsy may be normal
or even increased with maturation arrest, hematogones, and
lymphocytes.16 There will be a marked reduction in the late
erythroblast and prominence of early erythroblast suggest-
ing a maturation arrest. Maturation arrest in erythroid
precursors, however, can also be seen in regenerating mar-
row; therefore, it is imperative that with such bone marrow
findings to an extensive workup to rule out other etiologies
should be performed. Nearly half the cases showed adequate
erythroid precursors with a predominance of early form in
the bone marrow examination; however, labeling them as
PRCA was confusing and required an extensive workup.

Secondary PRCA must be ruled out by investigating un-
derlying possible causes in all cases, as it has bearing on the
treatment and outcome. Four of our cases were secondary to
infection, lymphoma, andMDS. Appropriate therapy given in
all these cases improved the hemoglobin and made them
transfusion independent. Immunosuppressive therapies are
beneficial in PRCA; hence, diagnosing them correctly and
timely would add to the patient care. Few studies in the past
such as Lacy et al have shown 34% response rates to cortico-
steroids.17 Furthermore, the pediatric cases on immunosup-
pressive therapy were partial responders on follow-up. One
of the pediatric patients presented with skeletal abnormali-
ties, wherein the molecular workup revealed a ribosomal

Fig. 1 (A, B) Bone marrow aspirate showing paucity of erythroids. (C) Bone marrow biopsy (BMB) depicting maturation arrest with paucity of
erythroids and relative myeloid predominance. (D) BMB with reduced erythroids and increased hypolobated megakaryocytes (5q deletion).
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abnormality. The other pediatric case showed no ribosomal
abnormality despite molecular workup. Bonemarrow trans-
plant was offered to both; however, both of themwere lost to
follow-up.

To sum up, patients with PRCA have severe anemia and
reticulocyte count less than 1%. Bone marrow examination
typically shows less than 0.5% late erythroblasts. It is impor-
tant to note that a classical picture is not always seen;
erythroid may be adequate or even increased with the
predominance of early precursors suggesting a maturation
arrest. It is also important to exclude other causes to fetch a
timely diagnosis of PRCA.

Informed Consent
As per our hospital transfusion policy, an informed con-
sent is obtained from all blood recipients prior to blood
administration.
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