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Abstract:

Background programmed death (PD-1) has an important role in inhibiting the immune
system in immune thrombocytopenic purpura (ITP) by switching off auto-reactive T-cells.
This work aims to assess the expression of (PD)-1 negative co-stimulatory molecule in
patients with ITP and to detect its relation with platelet count. Patient and methods, forty
patients were newly diagnosed as ITP 13 males and 27 females were included, their age
ranged from 1 to 43 years and twenty-six healthy subjects 8 males and 18 females as control
group their age ranged from 5 to 62 year. Expression of PD-1+ CD4+ T-cells by B.D FACS
Calibur flow cytometry was performed in ITP patients and healthy subjects on peripheral
blood samples, Mo Abs supplied by BD Bioscience, United States. PD-1 FITC Lot: GR
145543-6 and CD4 PE Cat: 555347, San Jose, California. Negative mouse isotypic control
(PE Lot: 0279236, FITC Lot: 0273533). Results, the percentage of expression of PD-1 on
CD4+T cells in the blood from patients with ITP was considerably more than that from
healthy subjects (p < 0.001), it has no predictive risk for thrombocytopenia Odd's ratio (
3.773 ) p (0.187), ClI ( 0. 525 — 27.09). Conclusion: Increased expression of PD-1
molecule on CD-4 T-cells as inhibitory signals to the activated immune system against
self-antigens an important part of ITP pathogenesis. Has no predictive role in the degree of
thrombocytopenia.
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Introduction:

Immune thrombocytopenic purpura (ITP) ens on the platelet surface @. ITP patients
is a common disease in which reduced have an enhanced activation of Th1l and
platelet count (<100 *10%L) in the perip- Th17 cells, as well as enhanced cytokine
heral blood and start by a process of cell- release by these cells. @

mediated and humoral-mediated destru- PD-1, a member of the CD28/B7 family,
ction of own platelets and is presented by is a key immune system inhibitory protein
various degrees of severity and forms of that is found on the stimulated T cells, B
bleeding, ranging from minor bleeding in cells, dendritic cells (DCS), monocytes,
the skin and mucosa to more serious, life- NK cells, and T-regulatory cells. Progra-
threatening bleeding in the gastrointe- mmed death ligand-1 (PD-L1) and progr-
stinal or cerebral regions @M. Also, pati- ammed death ligand-2 (PD-L2) are two
ents lose immune tolerance to self-antig- ligands for PD-1 (PD-L2). PD-L1 pres-
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ents on the stimulated Langerhans cells,
DCs, endothelial cells, and islet cells,
and it inhibits inflammation and prevents
autoimmune disorders, whereas PD-L2 is
found mostly on DCs, macrophages, and
certain tumor cells ®). Furthermore, in rh-
eumatoid arthritis patients, activation of
the PD-1/PD-L1 signaling pathway signi-
ficantly reduces the proliferation of Thl
and Th17 cells, as well as the release of
IFN- and IL-17 cytokines ®). TFH cells
may play an essential role in controlling
platelet antibody production in individ-
uals with ITP. ITP patients had a cons-
iderably larger proportion of circulating
CXCR5+CD4+TFH cells with PD-1high
expression than healthy controls. (6as7),
Furthermore, ITP patients had signific-
antly greater frequencies of circulating
CXCR5+ CD4+TFH cells with PD-1
high expression, as well as significantly
higher serum IL-21 and 1L-6 levels ®). In
ITP there was an alteration in PD-1 and
PD-L1, as a reduction in sPD-1 and sPD-
L1 levels. So, there was a positive corr-
elation between sPD-1 levels and platelet
counts. As a result, it appears that differ-
ent levels of PD-1 and PD-L1 may play a
role in the pathogenesis of ITP .

Study design:

Subjects:

The study involved a group of 40 patients
newly diagnosed as ITP. 27 female
patients (67.5%) and 13 male patients
(32.5%), aged from 1 to 43 years old, and
26 healthy subjects, 6 males, 18 females
as controls were enrolled in the study too,
their age ranged from 5 to 62 year, they
don't have any hematologic or autoim-
mune illnesses, and they've never had
blood transfusions. Between June 2018
and November 2020, patients were recr-
uited from the Hematology Clinic.
Inclusion criteria: Only patients with a
bleeding tendency who were diagnosed
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with ITP using the American Society of
Hematology's 2011 evidence-based prac-
tice guidelines for immune thrombocy-
topenia were involved in the study. Crite-
ria for exclusion: Patients who had a
splenectomy, secondary immune thromb-
ocytopenia, SLE, HCV, HIV, and pati-
ents who received steroid therapy previo-
usly or drugs for immune suppression.
Patients with lymphoma, other causes of
secondary thrombocyte-opened, and have
a history of other hematologic disorders.

The following were done to all research
participants:

Complete history, with a focus on age,
sex as well as onset and duration of the
disease: Patients presented with acute
onset of the disease. Types of bleeding:
skin eruption, ecchymosis, and epistaxis.

Clinical examination with special emph-
asis on disease presentation, organom-
egaly, and lymph node examination. Ble-
eding manifestations were grouped into
mucosal bleeding, mucocutaneous, and
organ bleeding.

Ethical consideration: Informed written
consent was obtained from the patients.
The Research Ethics Committee of our
University's Faculty of Medicine accept-
ed the study design.

Sampling and laboratory investiga-

tions:

Three milliliters of peripheral venous

blood from all patients and controls were

collected into K-EDTA tubes (BD) and
submitted to the following tests:

1 Cell-Dyne 3700 automatic cell counter
for complete blood count (CBC)
(Abbott diagnostic, Dallas, USA).

2 Data were acquired and processed
using Cell Quest software for immune-
ophenotyping (IPT) for PD-1 CD4 exp-
ressions on a fluorescence-activated cell
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sorter Calibur flow cytometry (Becton
Dickinson Biosciences).

Flow cytometry (FCM) assessment:
Detection of PD-1+CD4+T-cell, antih-
uman monoclonal antibodies, and appro-
priate mouse isotypic antibodies as a con-
trol were used, fluoroisothiocyanate (FIT-
C)-conjugated PD-1 and phycoerythrin
(PE)-conjugated CD4 (Mo Abs supplied
by BD Bioscience, United states, PD-1
(FITC) Lot: GR 145543-6, CD4 (PE)
Cat: 555347, San Jose, California). Neg-
ative mouse isotypic control (approp-
riately labeled according to the Mo Abs
used) for determining the non-specific
binding of Mo Abs (Lot: 0279236 PE,
Lot: 0273533 FITC).

100 microliters of peripheral blood sam-
ple were incubated for 15 minutes at roo-
m temperature in the dark with 10 liters
of PD-1 and CD4 Mo Abs, as directed by
the manufacturer. After incubation, red
blood cells (RBC) were extracted by sim-
ple lysis and rinsed in phosphate-buffered
saline (PBS), which also served as a buf-
fer for suspension. An isotypic-matched
negative control was employed for each
sample in the FCM analysis. The lymp-
hocyte population was defined using a
forward and side scatter histogram.

Data analysis

IBM SPSS Statistics for Windows versio-
n 26 was used to examine the data. For
quantitative non-parametric values, med-
ian and percentiles were used, and for
categorized data, both number and perc-
entage were used. Wilcoxon Rank Sum
test for non-parametric data comparison
between two independent groups. For
non-parametric data, a ranked Spearman
correlation test was used to investigate
the probable relationship between every
two variables within each group. The
Chi-square test is used to investigate the
relationship between two variables or to
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compare two independent groups in terms
of categorized data. The area under the
ROC curve value with a 95 % confidence
interval was determined to find the PD-1
optimal cut point in predicting ITP using
a receiver operating characteristic (ROC)
curve. Sensitivity, specificity, positive
predictive value, and negative predictive
value were assessed after determining the
best cut point. In all tests employed in the
study, a value of significance of 5% was
adopted.

Results:

Table 1 and Fig 1,2 provide the demogra-
phic and laboratory characteristics of the
study groups. Forty ITP patients were
included in the research., 27 female
patients (67.5%) and 13 male patients
(32.5%), aged from 1 to 43 years old, and
26 healthy subjects, 6 males, 18 females
as controls were enrolled in the study too,
their age ranged from 5 to 62 year. The
PD-1 expression on CDA4+Tcell was
significantly increased in patients with
ITP compared to healthy individuals (p <
0.001).). Patients with ITP presented
with a wide variety of clinical symptoms
ranging from mucosal to mucocutaneous
bleeding as shown in Table 2. There is a
significant positive correlation between
PD-1 expression on CD4+T-cell and PLT
count. No significant correlation was
noted between the expression of PD-1on
CD4+T-cell and other parameters (p-
value > 0.05) as in Table ®). PD-1 expr-
ession significantly decreases in cases
presented with mucosal bleeding than ca-
ses presented with cutaneous bleeding (p
<0.05) as in table ®, ROC curve of PD-
1for discriminating cases with mucocu-
taneous bleeding than those with cutan-
eous bleeding was presented in Fig ), the
diagnostic performance of PD1 for discri-
minating cases presented with mucocut-
aneous bleeding than cases presented
with cutaneous bleeding with an area
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under the curve of 0.603, and a P-value of
0.215. Also, from the analysis of the
curve, it can be calculated that the most
relevant cut point is 22.55%, with a
sensitivity of 50 % and a specificity of
71.9%.

A ROC curve study was performed to
determine the optimal PD-1 cutoff level
for predicting ITP, and it was found that
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the optimal cutoff for PD-1 is 10.27 area
under a curve of 0.976998, with a
sensitivity of 97.5 %, specificity of 100
%, and P-value of 0.001. as in Table 4.
The predictive value of PD1 for the
degree of thrombocytopenia was (Odd's
ratio 3.773) with a confidence interval
from (0.525 to 27.098) and P-value
(0.187) as in table ®
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Fig(1a): Median age in adults and children of studied groups.
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Fig (1b) Sex in patients and control group.
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Fig (2): Comparison between case and control group regarding PD-1 expression.
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Table (1): Demographic and laboratory data of the studied groups.

Parameter Patients group Control group p-value
Age
Children (median) 5 6 0.120
Adult (median) 30 37 0.655
Sex
Female 67.5% 69.2% 0.884
Male 32.5% 30.8%
WBCS
Median 8.675 6.11 0.001
Range 3.27-21.6 4.5-105
Lymphocyte count
Median 3.435 1.07 0.003
Range 0.897 - 11.69 0.996 - 5.1
Hemoglobin
Median 4.61 4.39 0.105
Range 459-16.1 8.2-145
PLT
Median 12.45 272 <0.001
Range 1.09-67.2 167 - 423
PD-1CD4
Median 19.69 2.359 <0.001
Range 6.2-41.05 1.41-3.97
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Figure (3): FCM diagram of PD-1 expression in (a) control case and (b) patient case
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Table (2): Clinical presentation of bleeding.

Count Percent
Bleeding type (no.) (%)
Cutaneous bleeding 14 35%
Mucocutaneous bleeding 14 35%
Mucosal bleeding 12 30%
Organ bleeding 0 0%
Total 40 100%

Table (3): Correlations between PD-1 expression and other laboratory data.

PD-1CD-4 Patients group Control group
r p-value r p-value
Platelets 0.337 0.033(S) * -0.18 0.379(NS)
lymphocytes -0.144 0.374(NS) -0.129 0.53(NS)
MPV (f1) -0.104 0.523(NS) 0.037 0.857(N.S.)
CD-4% 0.13 0.423(N.S.) -0.279 0.167(N.S.)
Table (4): ROC curve of PD-1 in predicting ITP
P-value PPV Specificity | Sensitivity Cl AUC | Cutoff Marker
NPV
<0.001* 96.3 | 100 100 97.5 0.993-1 | 0.998 | 10.27% PD-1

(ROC): Receiver operating characteristic, NPV negative predictive value, PPV positive predictive
value, CI confidence interval, AUC area upper curve

Table 5: Odd's ratio of PD1 in prediction the degree of thrombocytopenia

Odd's ratio

95% C.I. for Odd's ratio

0.187

3.773 0.525

27.098

Table 6: Correlations between PD-1 CD4 and bleeding type in ITP patients.

Parameter Mucocutaneous cases Cutaneous cases P-value
(no. 12) (no.28)
Pd-1CD-4 % 13.655
(median) 20.35 0.05(S.)
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Figure (4): ROC curve of PD-1for discriminating cases with mucocutaneous

bleeding than those with cutaneous bleeding.

Test Result Variable(s) | Area | Std. Error P-value Asymptotic 95% Confidence Interval
Lower Bound Upper Bound
PD-1 0.603 0.092 0.215(NS) 0.196 0.554

(ROC): Receiver operating characteristic, (Sn: sensitivity 50%), (Sp: specificity 71.9 %)

Discussion:

Immune thrombocytopenic purpura (ITP)
is an acquired autoimmune bleeding diso-
rder affecting both children and adults.
patients lose immune tolerance to self-
antigens on the platelet surface, which
start by a process of cell-mediated and
humoral-mediated destruction of their pl-
atelets O, ITP patients had enhanced act-
ivation of Th1 and Th17 cells, as well as
increased cytokine release by Thl and
Th17 cells ®. On the stimulated T cells,
B cells, NK cells, monocytes, dendritic
cells (DCs), and T regulatory cells, prog-
rammed death-1 (PD-1) is an important
inhibitor of the immune system. Progr-
ammed death ligand-1 (PD-L1) and prog-
rammed death ligand-2 (PD-L2) are two
ligands for PD-1. T cell proliferation and
cytokine production are inhibited when
the PD-1/PD-L1 signaling pathway is
activated ). The expression of the PD-1
negative costimulatory molecule on CD4
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T cells was investigated in this work. The
significance of PD-1, expression is inve-
stigated in relation to various clinical and
laboratory data and controls. PD-1 CD-4
+ T-cells are increased significantly in the
cases group than the control group. This
finding ensures the important role of PD-
1molecule in inhibiting the autoimmune
process in ITP. This result with Wang et
al. (2018) who discovered that the pro-
portion of PD-1 on CD4+T cells in ITP
patients' blood was considerably greater
than in healthy controls. There is a sign-
ificant positive correlation between PD-1
expression on CD4+T-cell and PLT. This
explains the important role of the PD-1
molecule in inhibiting the immune destr-
uction of PLT so PLT count increases
with increase expression of PD-1 on auto-
reactive helper T-cell. Wang et al. (2018)
found the same significant positive cor-
relation between PD-1 on CD4+T cells in
ITP patients and the count of the platelet.
PD-1 expression significantly decreases
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in cases with mucocutaneous bleeding th-
an in cases with cutaneous bleeding. This
insure the important role of PD-1 expre-
ssion in inhibiting autoreactive T-cells
and so autoimmune destruction of PLT,
in cases with PLT count below 20 x 10%/L
the level of PD-1 expression is lower wh-
en compared with cases with higher PLT
count so it has a good prognostic value.
This finding with Wong et al. (2013) who
find that that the suppressive capacity of
CD4(+) T(reg) depended on PD-1
expression. Zhong et al. (2016) confirm
our result as they found significantly
lower expression of PD-1 in chronic ITP
patients and its importance in stopping
the immune destruction of PLT and
decrease its level make the condition
chronic. PD1 has a perfect differentiating
power between ITP and controls, with the
most relevant cut point is 10.27%, with a
sensitivity of 97.5% and a specificity of
100%.

Conclusion:

PD-1 expression on CD4+Tcells has a
role in the pathogenesis of ITP and
clinical presentation of bleeding but has
no predictive value in the degree of thro-
mbocytopenia.
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