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Peripheral blood lymphocyte phenotype
analysis inimmune thrombocytopenic
purpura

OBJECTIVE Differing dominant T-cell and B-cell pathophysiological mechanisms
may be involved in immune thrombocytopenic purpura (ITP). In this study
phenotype analysis was made of peripheral blood lymphocyte abnormalities
and correlation explored between circulating lymphocyte subtypes and age,
sex, serological findings and disease course. METHOD A retrospective study was
conducted of 20 adults and 3 children with ITP whose lymphocyte phenotype
analysis data were compared with those of 20 age- and sex-matched healthy
volunteers. RESULTS No differences were observed between patients with
well-responding and relapsing ITP. Negative correlation was demonstrated
between CD20*/CD23* B-cell levels and the number of relapses per year and
positive correlation between high CD19* and CD22* levels and the need for
splenectomy. CD5* and CD7* T-cell levels were inversely related with the de-
tection of ANA and IgG anti-cardiolipin autoantibodies. Patients aged above
60 years had significantly lower levels of CD2* and CD3* T-cells and higher
levels of CD5*/CD19* co-expression. Finally, CD19*, CD20*, CD22* B-cell levels,
CD19*/CD79b*, CD19*/CD25* and CD20*/CD23* markers, and Fmc7*/CD11c*
co-expression were all significantly raised in patients with ITP. CONCLUSIONS
B-lymphocyte abnormalities and age-related T-cell defects may be implicated
in the pathogenesis and outcome of ITP.
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Immune thrombocytopenic purpura (ITP) is a common
acquired hematological disorder. Its incidence in adults
is estimated at 50 cases per million per year, with double
the incidence in females than in males.” The incidence
appears to increase with age, while the gender difference
is eliminated above the age of 60 years.? The onset of ITP
is often insidious,” and there are no specific criteria that
establish the diagnosis, which is based mainly on exclusion
of alternative causes of thrombocytopenia, and on the
patient’s history, physical examination, blood count and
examination of the peripheral blood smear.”?#

ITP is characterized by accelerated platelet consump-
tion, mediated by autoantibodies, and mucocutaneous
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bleeding. The thrombopoietin level and the megacaryocyte
mass remain normal in the majority of cases,’” although
megacaryopoiesis may also be affected by autoantibodies.®

Two forms of the disorder have been recognized, the
acute form, with thrombocytopenia that lasts less than 6
months, and the chronic form. The chronic form is mark-
edly more common in adult patients and is often relapsing
and refractory to therapy, with a risk of fatal bleeding of
up to 5%.7¢ It is still impossible to predict which patients
will develop chronic ITP, although a pathophysiological
mechanism different from that of acute ITP is thought
to be responsible.” It has been reported that chronic ITP
is associated with Thl cell defects,”5-"° abnormal platelet
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reactive T-cell and B-cell proliferation,’’’? upregulation of
CD86+ macrophages’®and changes in the immune system
with advancing age.” Overall, ITP appears to be a hetero-
geneous disorder in which differing T-cell dominant and
B-cell dominant pathophysiological mechanisms may be
operating.”” The aim of this study was to determine, using
immunophenotype analysis, specific lymphocyte subsets
in the peripheral blood of patients with ITP in comparison
with normal subjects, and explore their possible correla-
tion with age, gender, serological findings and outcome
of the disease.

MATERIAL AND METHOD

Patients

Twenty adults with ITP, 15 females and 5 males, with a median
age of 32.5 years (range 18-69 years), and 3 children, 2 boys and 1
girl, with a median age of 14 years (range 10-16 years) were studied
retrospectively. All of the patients had been treated in the same
department between 2002 and 2008 and their median follow-up
was 38.3 months (range 2-144 months). Twenty healthy adult
age-and gender-matched volunteers, 13 females, 7 males, median

age 27 years (range 22-68 years), were enrolled as control group.

All the patients with ITP met the standard diagnostic criteria:
Platelet count of less than 80x10°/L, normal or increased number
of megacaryocytes on bone marrow aspiration and no other clini-
cally apparent cause of thrombocytopenia. Patients with positive
antinuclear and anti-cardiolipin autoantibodies, but with no evident
underlying disorder were also enrolled in the study.

Assays

All the serological tests had been conducted at diagnosis to
eliminate acute viral infections or other autoimmune disorders
as the cause of thrombocytopenia. In addition, all the patients
had undergone peripheral blood flow cytometric immunophe-
notype analysis in the same hospital laboratory to exclude other
hematological disorders as the cause of thrombocytopenia, with
the exception of one of the children who had first been admit-
ted to a pediatric hospital, from which his medical records were
obtained. The phenotype analysis had been conducted either at
diagnosis or during relapse after a minimum of 3 months without
administration of any drug.

All results expressed as percentages were converted into
absolute counts using the absolute lymphocyte count (ALC) on
the day of the examination (this does not apply for co-expressions
CD5*/CD19%,CD20%/CD23*, Fmc7+/CD11c*, CD19*/CD79b*, CD10*/
CD22*, CD19*/CD25%, CD43*/CD19%). Percentages of circulating
lymphocyte subsets and natural killer (NK) cells were measured
in 20 healthy volunteers by flow cytometric analysis using a
panel of six fluorescence monoclonal antibodies (FACSCanto,
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BD Biosciences, San Jose, California) and converted to absolute
counts using the ALC.

Statistical analysis

All continuous variables were expressed as mean+2SD (stan-
dard deviation) of the controls and classified on an ordinal scale.
Differences in the frequency between groups were compared using
the Chi-squared test, supported by the Monte Carlo procedure,
and Fisher’s exact test, as well as the Mann-Whitney U-test, when
applicable. The data were analyzed using the Statistical Package
for Social Sciences (SPSS), version 15.0 and Minitab 12 software.
Probability values of p<0.05 were considered to be statistically
significant.

RESULTS

Case control study

The levels of CD19*, CD20* and CD22* B-cells were
significantly higher in patients with ITP than in healthy
subjects. CD19*/CD79b*, CD19*/CD25* and CD20*/CD23*
(activated and mature B-cell markers) were also signifi-
cantly higher in the patients, as was the co-expression of
Fmc7+/CD11c* (p=0.01). No other statistically significant
differences were demonstrated. No differences between
the two groups were observed in NK cells and suppressor
T-cells (tab. 1, figures 1, 2).

Correlations

Concerning the course of the disease, no differences
were observed between patients with well-responding and
relapsing ITP. The number of relapses per year was lower
in patients with a raised CD20*/CD23* rate (p=0.024). A
significant number of those with high CD19* and CD22*
levels were eventually splenectomized (p<0.05). Compar-
ing the patients'immunophenotype analysis findings with

Table 1. Statistically significant differences in lymphocyte immunophe-
notype findings between patients with immune thrombocytopenic
purpura and control subjects.

Markers p value
CcD19* 0.014
CD20* 0.001
CD22* 0.027
CD20*/CD23* 0.001
CD19%/CD79b* 0.000
FMC7+/CD11c* 0.001
CD19*/CD25* 0.028
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Figure 1. Comparison between patients with immune thrombocytopenic
purpura with increased levels of B-cell markers (mean+2SD [standard
deviation] of controls) and healthy control subjects.
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Figure 2. Comparison between patients with immune thrombocytopenic
purpura with levels of B-cell markers within the normal range (mean+2SD
[standard deviation] of controls) and healthy control subjects.

their serological tests at diagnosis, negative correlation was
established between CD5* and CD7* cell levels and posi-
tive anti-nuclear antibodies (ANA) and IgG anti-cardiolipin
(p<0.05). Patients aged above 60 years had significantly
lower levels of CD2* and CD3* and higher rates of CD5%/
CD19* co-expression. The mean age of those with a high
rate of CD5*/CD19* was 66.5 years. No differences were
observed between male and female patients (figures 3, 4).

DISCUSSION

These findings suggest that patients with ITP present
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Figure 3. Number of relapses per year in patients with immune thrombo-
cytopenic purpura with high and normal (mean+2SD [standard deviation]
of controls) levels of B-cell markers.
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Figure 4. Frequency of splenectomy in patients with immune thrombo-
cytopenic purpura with high and normal (mean+2SD [standard deviation]
of controls) levels of B-cell markers.

an increase in the mature and activated B-cell population
compared with healthy control subjects. This is consistent
with the findings of a study which showed that CD19*/
CD40* and CD19*/CD40*/CD19* B-cells were significantly
higher in patients with ITP."" Elsewhere CD19* B-cells have
also been found to be upregulated in ITP4The above stud-
ies and recent works from China® and Canada’ support the
conclusion that T-cells, especially CD4* and activated CD3*
cells, play a major role in the pathogenesis of the disease,
especially its chronic form. The idea that T-cell activation
is the critical event which determines the production of
autoantibodies against platelets is widely accepted,’*’?
although B-cell specific therapeutic agents (rituximab)
are very effective for many patients with ITP, leading to a
rapid and long-lasting response.” Although recent stud-
ies suggest that NK cells also play a role in the biology of
ITR*'¢in the present study no significant differences in NK
cells were found between patients with ITP and healthy
control subjects.

The significantly higher expression of Fmc7+/Cd11c* (a
marker of B-lymphoproliferative disorders) in patients with
ITP with no clinically or otherwise apparent underlying he-
matological disorder remains to be investigated, although
it suggests that ITP may occur when an underlying B-cell
disorder is present but not yet recognizable.

Patients with refractory ITP who had raised rates of
CD20*/CD23* (the mature B-cell phenotype) had a signifi-
cantly lower number of relapses per year, while almost 60%
of those with raised CD19* and CD22* levels were eventually
splenectomized because of the resistance of the disease to
conventional drug therapy. There were no post-operative
differences in the course of the disease.

The inverse correlation found between CD5*and CD7*
cells and positive antinuclear antibodies or anti-cardiolipin
IgG is consistent with the overall changes in the immune
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system that have been described in autoimmunity’” and
might also suggest an autoimmune background to the ITP,
although patients with such findings and no other clini-
cally evident cause of thrombocytopenia were included at
diagnosis.? Negative correlation was also observed between
T-cell levels and age, and positive correlation between age
and over-expression of CD5*/CD19*, a marker often found
in patients with autoimmune disorders. These findings
are consistent with recent evidence on the relationship
between advancing age and increase in the incidence of
autoimmunity.’®"?

In conclusion, the levels of activated and mature B-
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cells and Fmc7+/CD11c* cells were significantly raised in
patients with ITP compared with healthy control subjects.
Significant correlation was also demonstrated between
B-lymphocyte subtypes and a refractory course of the
disease, while T-lymphocyte abnormalities were mainly
associated with advancing age. These findings suggest
that B-lymphocyte abnormalities and age-related T-cell
defects may be implicated in the pathogenesis and outcome
of ITP. Additional studies will be useful in the elucidation
of the biology of ITP, the prediction of the outcome and
the possible identification of biomarkers for appropriate
targeted therapy.
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FKOMOX AvAAuon TOU @aIVOTUTIOU TWV AEUPOKUTTAPWY TOU TIEPLPEPIKOU AipaTog o€ acBeveig pe avtodavoon 1810-
madr) Bpoppomevikn moppupa (IOM) kat Siepevivnon TwV MOAVWY CUCKETICEWY TWV UTTOTUTTIWY TWV AEUPOKUTTAPWV
avdaloya PE TNV NAIKIA, To @UAO, TA OPOAOYLIKA EVPAATA KAl TNV TTopEia TNG vooou. YAIKO-MEO®OAOX Eikoot evAAL-
KEG Kal 3 Tatdtd peAetOnKav avadpopikd. Ta sedopéva tnG avAaAuong Tou Q@aAlvOTUTIOU CUYKPIONKav pe ta Sedopé-
va vylwv e0e \ovTwy, NAKiag 20 eTwv Kal wg TPOog To @UA0. AlTOTEAEZMATA Acev BpéOnkav Slagopég HeTadl ato-
MWV PE KAAR avTamoKpLon Kal UTTOTPOTTN TNG VOoOU. AlaTIIOTWONKE ApVNTIKY CUCXETION METAEY TWV EMITESWV TWV
CD20%/CD23* B-AEH@POKUTTAPWY KAl TOL APIOOU TWV LTTOTPOTIWV AVA £TOG, KAOWE Kal OETIKA CLUOXETION HETAEY TWV
avénuévwy emmedwv CD19* kat CD22* AEUPOKUTTAPWYV KAl TNG CUXVOTNTAG TNG OTTANVEKTOUNG. YTIFPXE avTioTpOo®Nn
ouoxétion Twv emmédwv Twv CD5* kat CD7* T-AEUPOKUTTAPWYV HE TN cuyxvotnta Betikwv ANA kat IgG autoavtiow-
paTwv Katd TG kapdioArmivng. Ot aoBeveig nAkiag >60 eTwv gixav onUAvTIKA xapnAotepa emnimeda CD2* kat CD3*
T-AEPPOKUTTAPWY, KABWG KAt LPNASTEPA ETTIMTESA AEUPOKUTTAPWY HE CLVEKPpPaon CD5+/CD19*. TeAKd, Ta emimeda
Twv CD19%, CD20%, CD22* B-AgU@OKUTTAPWY, KABWG Kal N cuvékPpaon Twv deiktwv CD197/CD79b*, CD19+/CD25*
kat CD20%/CD23* aA\d Kal N cuvékepaon FmMc77/CD11c* Bpébnkav onuavtikd avénuéva otoug aoBeveig pe 1OT1.
ZYMIMEPAZMATA Ta supripata utoO£Touv OTl ol SIaTAPAXEG TWV B-AEUPOKUTTAPWY, KABWG Kal T EANEIUPATA TWV
T-AEUPOKUTTAPWYV TTOL OXeTICOVTAL PE TNV NAIKIA, HTTOPEL va euOBUVOoVTAL yia TNV TTABOYEVELA KAl TNV TTOPEIA TNG VOCOU.
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