
correct the platelet level (Figure 1). Finally, intra-
venous bolus of high dose methylprednisolone were
administered, inducing a slight and transient
increase of platelet rate. At that time, the patient
refused any other treatment and did not have a fol-
low-up. As for the CD, clinical improvement was
observed regarding disappearance of diarrhea and
a Crohn’s disease activity index of less than 50,
compared with 298 at diagnosis (CDAI<150: quies-
cent phase; 150<CDAI<450: acute attack;
CDAI>450: very severe);5 ulcerative inflammation of
the duodenal cap persisted and CD granulomas
were found on gastric, ileal and colinic biopsies.
Anemia responded to iron supplementation.

Anemia is a frequent finding in CD patients,
mainly due to iron deficiency (as a result of chronic
intestinal bleeding, iron malabsorption, or
impaired dietary intake) and chronic inflammation,
or to cobalamin and/or folate deficiencies or inade-
quate erythropoietin production.6 Humoral and
cellular immune mechanisms contribute to the
onset of chronic inflammatory bowel diseases (CD
and ulcerative colitis). Chronic T-lymphocyte acti-
vation, abnormalities in the production of g inter-
feron and a tumor necrosis factor which affect B-
cell proliferation and differentiation into immu-
noglobulin secreting cells, infiltration of plasma
cells into mucosa with increased local production
of IgG have been reported in CD patients.7,8

Association of chronic inflammatory bowel diseases
with autoimmune cytopenias might be more than
coincidental and account for the same immune
dysregulation. At least five cases of ITP have been
reported in patients with ulcerative colitis.9

Whatever the relationship between CD and ITP in
our patient, co-existence of these two disorders
complicated their respective clinical courses.
Corticosteroids and g-globulins have been shown
to reduce bowel inflammation in some patients
with CD;10 initially administered to treat severe

thrombocytopenia, they induced clinical improve-
ment of CD but failed to correct platelet rate in our
patient.
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More on the appropriate fluorochrome-
conjugated CD34 antibody choice for the flow
cytometric detection of circulating progenitor
cells
GIOVANNI D’ARENA, MARIO CAROTENUTO

Hematology Division, IRCCS “Casa Sollievo della Sofferenza”
Hospital,San Giovanni Rotondo, Italy

We have collected data showing that the phycoery-
thrin (PE)-conjugated 8G12 (HPCA-2) CD34 MoAb
allows an increased flow cytometric resolution of
small number of circulating CD34+ hematopoietic
cells.
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Figure 1. Platelet counts and treatments.
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In a recent issue of Haematologica, Ortuño et al.
focused on the important differences in phycoery-
thrin (PE)- or fluorescein-isothiocyanate (FITC)
directly conjugated anti-CD34 monoclonal anti-
body (MoAb) used to detect more accurately the
number of circulating progenitor cells after mobiliz-
ing therapy in cancer patients.1 In fact, their work
showed that by using 8G12 (HPCA-2) Class III anti-
CD34 MoAb, significantly higher values were
observed in PE-CD34+ cells when compared with
FITC-CD34+ cells both in leukaphereses (LK) and in
peripheral blood (PB) samples.

In our experiments for the clinical estimation of
circulating CD34+ cells, we used the Milan Protocol
as described by Siena et al.,2-4 in which a directly
FITC-conjugated HPCA-2 anti-CD34 MoAb is
required. However, the PE-conjugated anti-HPCA-2
MoAb seem to further increase the resolution
between cytometrically CD34+ and CD34– cells. In
addition, thee exist other classes of anti-CD34
MoAbs, which are based on the differential sensitivi-
ty to enzymatic cleavage with glycoprotease. In
order to establish what kind of MoAb should be
preferred in a routine estimation of CD34+ cells, we
carried out a study on 118 PB and 22 LK samples
from 11 patients with hematological malignancies
and who were undergoing mobilizing therapy.
Briefly, three 50 µL aliquots of whole blood or
appropriately diluted LK samples were placed in
each tube with 5 µL of the following MoAbs: a)
FITC-CD34 (HPCA-2), from Becton Dickinson
(BD), San José, CA, USA; b) PE-CD34 (HPCA-2),
from BD; c) PE-Pool-CD34, from Immunotech,
Marseille, France. The latter is a blend of 3 PE-con-
jugated MoAbs, all directed to CD34 antigen and
belonging to the Class I (Immu-133 and Immu-409)
and Class II (Qbend-10) MoAbs. Samples were
processed and analyzed as previously described.5

Table 1 shows the results obtained. Statistically sig-
nificant differences (paired t-test) were found
among the 3 groups of samples tested with the dif-

ferent MoAbs. The highest values of CD34+ cell
number were obtained by using PE-conjugated-
HPCA-2 MoAb, while the lowest by using FITC-con-
jugated-HPCA-2 MoAb both in PB and LK samples.
Finally, Class I and Class II anti-CD34 MoAbs blend
gave intermediate values.

In conclusion, our study clearly indicate that,
because of the small number of CD34+ PBPCs that
can be detected, the PE-conjugated 8G12 (HPCA-
2) CD34 MoAb should be preferred, resulting in an
increased flow-cytometric resolution. 

Key words
CD34, flow cytometry, monoclonal antibodies

Correspondence
Giovanni D’Arena, MD, Hematology Division, IRCCS “Casa Sol-
lievo della Sofferenza” Hospital, 71013 San Giovanni Rotondo,
Italy. Phone international +39.882.410539; fax international
+39.882.411705.

References

1. Ortuño F, Ferrer F, Lozano ML, Heras I, Moraleda
JM, Vicente V. Differences in phycoerythrin- or fluo-
rescein-isothiocyanate conjugated 8G12 on CD34+

cell evaluation. Haematologica 1997; 82:334-5.
2. Siena S, Bregni M, Brando B, et al. Flow cytometry

for clinical estimation of circulating hematopoietic
progenitors for autologous transplantation in cancer
patients. Blood 1991; 77:400-9.

3. Siena S, Bregni M, Brando B, et al. Flow cytometry
to estimate circulating hematopoietic progenitors
for autologous transplantation: comparative analy-
sis of different CD34 monoclonal antibodies. Hae-
matologica 1991; 76:330-3.

4. Cell estimation in peripheral blood for autografting
in patients with cancer. In: Hematopoietic stem
cells. The Mulhouse Manual. Alpha Press, USA;
1994. p. 23-30.

5. D’Arena G, Scalzulli P, Musto P. Circulating hemato-
poietic progenitor cells in leukapheresis: flow cyto-
metric estimation [letter]. Haematologica 1996; 81:
95-6.

Table 1. CD34+ cell number in PB and leukaphereses samples estimated by means of PE-, FITC-HPCA-2, and PE-pool-anti-
CD34+ MoAbs.

Samples (A) PE-HPCA-2 (B) FITC-HPCA-2 (C) PE-POOL p values
(Immu-133, Immu-409, Qbend-10) A vs B / B vs C / A vs C

PB % 0.81±0.97 0.71±0.9 0.75±0.93 < 0.0001 / < 0.0001 / < 0.0001
(0.01-4.9) (0.001-4.7) (0.002-4.8)

/µL 46.4±81.8 40±74.9 42.9±77.8 < 0.0001 / < 0.0001 / < 0.0001
(0.22-616.4) (0.04-581.5) (0.07-589.6)

LK % 2.63±1.77 2.31±1.74 2.54±1.75 < 0.0001 / < 0.0001 / < 0.0001
(0.58-6.2) (0.55-6) (0.56-6.1)

/µL 2084.5±2138.3 1951.3±2073.4 2025.4±2113.3 < 0.0001 / < 0.0001 / < 0.0001
(446-9300) 423.5-8850) (431-9150)

Data are expressed as mean ± standard deviation and range in brackets.




