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BACKGROUND: Graft versus host disease (GVHD) represents a main cause of post-transplant morbidity and
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mortality. Ectonucleotidases are one of major components of purinergic signaling which is one of the important
mediator pathways regulating cellular functions. CD73 is the most significant member of ectonucleotidases.

AIM: The aim of the study was to assess role of CD73 in development/severity of GVHD among patients undergoing
allogeneic hematopoietic stem cell transplantation (HSCT)

SUBJECT AND METHODS: This is a prospective study conducted on 30 adult patients eligible for allogeneic HSCT
and their 30 donors in a period of 2 years from January 2015 until January 2017. Assessment of CD73 positive cells
through flow cytometry on peripheral blood samples in donors during assessment period before receiving G-CSF
and in recipients before conditioning at day -7 and once GVHD occurs (within 12 months) or at end of follow-up
period was done.

RESULTS: CD73 level was significantly higher in recipients pre/post-transplantation (58.24 + 19.68, 65.78 + 19.03
respectively) than in donors (29.08 +14.14) (p = 0.022), there is a significant negative correlation between pre-
transplant CD73 level in recipients and occurrence of chronic GVHD (cGVHD), (p = 0.004) and its grade (p = 0.0496).
Ectonucleotidase CD73 expression in recipients was a good predictor of cGVHD with sensitivity of 100% and
Specificity of 65% at cut off value <61.07%. CD73 expression in recipients was independently predicting cGVHD.

CONCLUSION: CD 73 may represent a promising, clinically applicable tool of predicting cGVHD and its grade in
patients undergoing HSCT.

under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Hematopoietic stem cell transplantation (HSCT)
is transplantation of multipotent stem cell from bone
marrow, peripheral blood (PB) or umbilical cord from the
same patient (autologous) or a donor (allogeneic) [1].

Allogeneic hematopoietic cell transplantation
is considered as standard curative therapy for several
hematological malignancies [2].

Graft versus host disease (GVHD) is the
most fatal complication post-allogeneic HSCT and
it represents a significant cause of post-transplant
morbidity and mortality [3].

GVHD is triggered by alloreactive donor
T-lymphocytes with involvement of both CD4+ and
CD8+ T cells. The greater the human leukocyte antigen
(HLA) mismatches between donors and recipients,
the greater the risk of GVHD [4]. Acute GVHD
(@GVHD) usually occur within the first 3 months after
transplantation with selective affection of skin, liver and

intestine. Chronic GVHD (cGVHD) usually starts after
3 months post-transplant and can last a life time with
multi organ destruction [5].

aGVHD can occur in up to 50% of patients
receiving HSCT from a HLA-matched sibling [6]. The
incidence of cGVHD ranges from 6% to 80% [7].

Purinergic signaling modulates inflammation
and immune responses on multiple levels and
contributes to the pathogenesis of a broad variety
of diseases. There are three major components of
purinergic signaling: Nucleotides, purinergic receptors,
and ectonucleotidases [8].

Ectonucleotidases are nucleotide metabolizing
enzymes which possess a major role in regulating the
immune system and inflammation. NTPDases (CD39)
and ecto-5'nucleotidase (CD73) are the most important
members of this group which convert extracellular
ATP to ADP, AMP and finally adenosine which bind to
and activate adenosine receptors causing either pro-
inflammatory or anti-inflammatory mediator depending
on the physiologic setting [9].



Thus, CD39/CD73 pathway changes
dynamically with the pathophysiological context within
which it is embedded. It is becoming progressively
recognized that altering this pathway can change
the outcome of several pathophysiological events
such as AIDS, autoimmune diseases, infections,
atherosclerosis, GVHD, and malignancy suggesting
their role as novel therapeutic targets for managing a
variety of disorders [10].

Different studies have shown that CD73-
generated adenosine is a factor that can be modified
to influence the severity of GVHD [11]. In murine study,
it was noticed that GVHD in CD73-/- mice was very
severe, increased levels of serum pro-inflammatory
cytokines and increased accumulation of T cells in
target tissues which suggest that CD73 generated
adenosine limits the severity of GVHD [12].

Most of the studies related to role of CD73 in
GVHD were done in murine models so the aim of this
work is to assess role of ecto-5'nucleotidase (CD73) in
development and severity of acute and cGVHD among
Egyptian Adult patients undergoing allogeneic HSCT.

Subjects and Methods

This is a prospective study which included 30
adult patients eligible for allogeneic HSCT for various
hematological diseases and their HLA matched 30
donors (as control) in a period of 2 years from January
2015 until January 2017. Follow-up duration of the
patients has been extended up to 12 months post-
transplantation to detect clinical outcomes.

All enrolled cases were collected from Bone
Marrow Transplantation Unit at Ain Shams University
Hospitals; Cairo; Egypt.

All procedures performed in studies were in
accordance with the ethical standards of the institutional
and/or national research committee and with the 1964
Helsinki declaration and its later amendments or
comparable ethical standards. Informed consent was
obtained from all individual participants included in the
study.

Regarding the diagnosis of patients and
conditioning regimens, 13 cases (43.3%) were
diagnosed as acute myeloid leukemia (AML) received
fludarabine/busulfan  conditioning  regimen.  Six
cases (20%) were diagnosed as acute lymphoblastic
leukemia (ALL) and received cyclophosphamide/total-
body irradiation regimen conditioning regimen. Six
patients (20%) were diagnosed as bone marrow aplasia
and received antithymocyte globulin/fludarabine/
cyclophosphamide  conditioning  regimen. Two
patients (6.7%) were diagnosed as myelodysplastic
syndrome and both received fludarabine/busulfan

protocol. Another two cases (6.7%) were diagnosed
as non-Hodgkin lymphoma and received busulfan/
cyclophosphamide conditioning regimen. The last case
had chronic myeloid leukemia (3.3%) and received
busulfan/cyclophosphamide conditioning regimen.

Bone marrow aspiration and/or biopsy, flow-
cytometric immunophenotyping and cytogenetic
studies were performed at presentation and to confirm
remission.

Our patients received stem cells at average
dose 0f6.29+ 1.18x10° (with minimum dose was 3.8x10°
cells’kg and maximum dose was 9.1x10° cells/kg).

GVHD prophylaxis and grading

All patients received cyclosporine A (given
at a dose of 3-5 mg/kg/day, it was started at day
-1, given initially intravenously till patient condition
permitted oral intake, its dose was adjusted so as to
maintain a serum level of 200—400 ng/ml with twice
weekly follow-up which was increased in frequency
on demand), and methotrexate at a dose of 10 mg/kg
intravenously at day +1, +3, +6, and +11. This GVHD
prophylaxis protocol was maintained for 6-9 months
post-transplant. This period shortened when delayed
completed donor chimerism took place, or lengthened
in case of evolvement of aGVHD.

Early detection of complications particularly
GVHD and assessment of its severity were achieved
by history, clinical examination, biochemical,
histopathological, and radiological investigations
according to each disease state.

Staging and grading of aGVHD was done
according to the original grading system that was
proposed by Glucksberg criteria (Consensus criteria) for
staging and grading of aGVHD [13], while diagnosis of
cGVHD, classification and severity scoring largely rely
on 2005 and 2014 NIH Consensus Conferences [14].

Assessment of CD73 positive cells through
flow cytometry on PB samples was done in following
occasions:

1. In donors during assessment period before
receiving G-CSF
2. In recipients before conditioning (at day -7)

and once GVHD occurs (within 12 months) or
at end of follow-up period.

° Specimen of enrolled cases’ PB was
collected in ethylene-diamineteraacetic acid
(EDTA)-anti-coagulated blood samples. PB
samples were processed on the same day
of sample collection

° They were counted using Coulter LH750 cell
counter (Beckman Coulter, Hialeah, USA)
and the total leukocytic count was adjusted
to be around 5.0 x 10°/L using phosphate
buffered saline 120 mM NaCl, 2.7 mM KCI, 10
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mM phosphate buffer, PH 7.4 (commercially
available from Sigma, St Louis, MO)

o 50 ul of adjusted samples were aliquoted in
the control as well as in each of the sample
tubes and then 5 ul of each monoclonal Ab
were added

° After incubation for 15 min at room
temperature protected from light, 1-2 ml
of ammonium chloride-based erythrocyte
lysing solution was added to every tube
(8.29 g [0.15] NH,CI, 1 g [10 mM] KHCQO,,
0.037 g [0.1 mM] EDTA, and 1 L distilled
water, adjusted to PH 7.3)

o Tubes were vortexed then analyzed using
Coulter Navios flow cytometer
o Multi-color flow cytometric analysis: In the

current study, the analysis was performed
using a direct staining method by the
following monoclonal antibodies: Anti-CD4,
CD25, and CD73 antibodies. Samples
were measured using EPICS XL- MCL
Beckman coulter. A logarithmic scale was
implemented for forward scatter signal,
side scatter signal, and each fluorescent
channel. Data analysis was performed as
follows: For each specimen, a minimum
of 10,000 events were studied. Then, the
primary gate was constructed on CD4+
CD25+ cells. After that, the measurement
of CD73+ percent within the primary gate
has been performed using an appropriate
isotypic control. Finally, the data have been
recorded as percentages.

Statistical methods

Statistical analysis of the data was carried out
using the SPSS 15.0 software package (SPSS Inc.,
Chicago, lllinois, USA) under a Windows XP operating
system.

Categorical data parameters were presented
in the form of frequency and percentage and analyzed
for group differences using the Chi-square test or the
Fisher exact test (y2 value) according to the nature of
the data. Continuous data parameters were analyzed
for normality using the Shapiro—Wilk test; accordingly,
central tendency of the data was presented in the form
of mean for normally distributed data or median for a
non-parametric distribution. Comparative analysis was
carried out using the Mann-Whitney U-test (Z value) for
two independent samples, the Wilcoxon signed rank test
(Z value) for paired samples, and analysis of variance
in association with Fisher’s least significant difference
for multiple samples. Groups were assumed to differ
significantly when the p < 0.05 and highly significant
when the p < 0.001. Non-significant difference was
assumed if the p =2 0.05. Graphic presentation of data
was performed using MS Excel 2007 software.

Results

Our study was performed on 60 subjects (30
patients who were eligible for allogeneic bone marrow
transplantation and their matched healthy 30 donors).
All clinical and demographic data of studied groups are
illustrated in (Table 1).

Table 1: Demographic and clinical data of all studied groups

Characteristics Recipients n=30 Donors n=30 p value
Sex (n, %)
Male 19 (63.3%) 22 (73.3%) 0.82
Female 11 (36.7%) 8 (26.7%)
Age (mean + SD) 33 £ 9 years 32+ 12 years 0.43
Diagnosis
AML 13 (43.3%)
ALL 6 (20%)
Aplastic anemia 6 (20%)
Myelodysplastic syndrome 2 (6.7%)
NHL 2 (6.7%)
CML 1(3.3%)
Type of HLA (n)
Fully matched 30
Chimerism (n, %)
Complete 22 (84.6%)
Mixed 8 (15.4%)
Engraftment day (mean 12.91 £ 5.67.
+SD)
Outcome (n, %)
Survival 16/30 (53.3%)
Relapse 2/16 (6.7%)
CD73 value (%) (mean = SD) CD73 before
transplantation: 29.08 + 0.022
58.24 + 19.68 14.14

CD73 after

transplant (at graft

versus host disease

or at end of follow-up)

65.78 + 19.03
N: Number, SD: Slandered deviation, AML: Acute myeloid leukemia, ALL: Acute lymphoblastic leukemia,
NHL: Non-Hodgkin lymphoma, CML: Chronic myeloid leukemia, HLA: Human leukocytes antigen.

Occurrence and grading of GVHD are
illustrated in Table 2.

Table 2: Acute and chronic graft versus host disease as
post-transplant complication among studied patient group

Graft versus host disease Types and Grades n %

Acute GVHD No acute GVHD 16 53.3
Acute GVHD 6 20.0
Died without acute 8 26.7
GVHD

Grade of acute GVHD (6 patients) | 116 16.7
1l 1/6 16.7
1 2/6 33.3
\Y 2/6 33.3

Organ affected of acute GVHD Hepatic 2 6.7
Gastrointestinal tract 6 20.0
Mucocutaneous 2 6.7%

Chronic GVHD No chronic GVHD 7 233
Chronic GVHD 10 33.3
Died without chronic 13 43.3
GVHD (competing risk)

Grade of chronic GVHD (10 patients) Mild 2/10 20.0
Moderate 6/10 60
Sever 2/10 20.0

Organ affected in chronic GVHD Hepatic 6 20.0
Gastrointestinal tract 2 6.7
Pulmonary 3 10.0
Mucocutaneous 4 13.3

GVHD: Graft versus host disease.

aGVHD

Only six of our patients (20%) had aGVHD,
two of them (33.3%) had sever Grade 1V, another two
patients (33.3%) had Grade lll, one patients (16.7%)
had mild Grade |, and the last patient (16.7%) had
Grade Il. All of these six patients (20%) had acute



gastrointestinal GVHD, three ofthem (50%) had isolated
gut aGVHD, one patient had combined acute hepatic
and gut GVHD, one patient had mucocutaneous and
gut GVHD, and another patient had combined skin,
hepatic, and gut aGVHD. The other 24 patients (80%)
did not expertise aGVHD, but 8 of them (26.7%) died
within first 2 months.

cGVHD

Concerning cGVHD, its incidence was higher
in our study than aGVHD as ten patients (33.3%)
were affected. Six of them (60%) had a moderate
grade, two patients (20%) had a mild grade, while the
last two cases (20%) had severe grade. According to
specific organ affection in cGVHD, six patients (20%)
had chronic hepatic GVHD 2 of them were progressive
overlap and other 4 were classic de novo, four patients
(13.3%) had mucocutaneous cGVHD, 2 of them were
overlap progressive and other 2 classic de novo, 3
cases (10%) had chronic pulmonary GVHD classic
de novo type, while two patients (6.7%) had chronic
classic de novo gut GVHD. The remaining 20 patients
(66.7%) did not have any manifestations of cGVHD,
however, 13 patients of them (43.3%) died before
having cGVHD.

Ecto-5'nucleotidase (CD73) level assessment
and correlations (in donors and recipients pre- and
post-transplant):

Average value of pre-transplant CD73 level
(%) in recipients was 58.24 + 19.68, while its level post-
transplant (at time of GVHD or at the end of follow-up)
was of 65.78 £19.03, while in donors CD73 mean value
was 29.08 +14.14 (Table 1).

There is a highly significant statistical
difference between patients developed cGVHD and
those who did not, as regards pre-transplant CD73 level
(Table 3), with a higher mean value (65.2 £ 17.8 %) in
patients group who did not develop cGVHD compared
to patients group who had cGVHD (mean value 44.4 +
16.2); (p = 0.004). Thus, lower values of pre-transplant
CD 73 in recipients were associated with occurrence of
cGVHD.

Table 3: Relationship between the pre-transplantation CD73
expression in recipient or donors and the occurrence of GVHD

Outcome Pre-transplantation CD73 expression (%)

Recipients Donors

n Mean SD p-value* n Mean SD p-value
Acute GVHD
Noacute GVHD 24 60.2 182 0.270(NS) 24 294 15.6 0.795 (NS)
Acute GVHD 6 502 252 6 277 59
Chronic GVHD
No chronic GVHD 20 65.2 17.8 0.004 (HS) 20 31.0 16.7 0.307 (NS)
Chronic GVHD 10 444 162 10 253 59

GVHD: Graft versus host disease.

We noticed a significant negative correlation
between recipient’s pre-transplant CD73 expression and
grade of cGVHD (Spearman rho = 0.812, p = 0.0499),
but there is no correlation between aGVHD and CD73
levels pretransplant and in donors (Tables 3 and 4).

Table 4: Correlation between CD73 expression in donors and
recipients (pre/post-transplant) with grading of acute and
chronic GVHD

Grade of acute GVHD
Spearman rho p-value

Grade of chronic GVHD
Spearmanrho  p-value

Variable

Recipient's CD73 -0.245 0.496 (NS) -0.812 0.0499 (S)
before transplantation
Donor’s CD73 0.493 0.321 (NS) 0.289 0.417 (NS)
Recipient's CD73 -0.232 0.658 (NS) 0.491 0.150 (NS)
after transplantation
GVHD: Graft versus host disease.

In  recipients, pre-transplantation CD73

expression <27.5% could predict aGVHD with a
sensitivity 0f33.3% and specificity of 100%. While
Donors’ CD73 expression >30% could predict aGVHD
with a sensitivity of 33.3% and specificity of87.5%.
Regarding cGVHD, pre-transplant CD73expression in
recipients had good predictive value (AUC = 0.843) with
sensitivity of 100% and specificity of 65% at cut off value
<61.07%. While in donors, it had poor predictive value
(AUC = 0.663) with a sensitivity of 60% and specificity
of 80% at levels <27.08% (Figure 1).
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Figure 1: (a) Receiver-operating characteristic (ROC) curves
for prediction of acute graft versus host disease (GVHD) using
pre-transplantation CD73 expression in the recipient or in the
donor. (b) ROC curves for prediction of chronic GVHD using
pre-transplantation CD73 expression in recipients or donors

Competing risks regression analysis for
cGVHD showed that CD73 expression in recipients
wasindependently predictingcGVHD but not aGVHD
(Table 5). While neither the recipients’ CD73 expression
pre-transplant (SHR = 0.980, 95% Cl = 0.942-
1.021, p = 0.340) nor the donors’ (SHR = 1.005, 95%
Cl = 0.963-1.048, p = 0.832) was an independent
predictor for acute GVHD.

Discussion

Bone marrow transplantis one of the few curative
modalities in the field of hematological diseases. Despite
recent advances, GVHD is still a significant cause of
post-transplant morbidity and mortality. Drugs used to
prevent or treat GVHD are toxic and they themselves
can cause further morbidities and mortalities. Thus,
clinicians are in need to new tools to predict GVHD to
modify the dose and regimen of anti-GVHD protocols.
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Table 5: Competing risks regression analysis for cGVHD

Variable Robust SHR

SE z 95% CI

Lower

p-value

Upper

0.963
0.997

Recipient's CD73 expression before transplantation (%)
Donor’s CD73 expression (%)

0.011 -3.190
0.024 -0.130

0.001
0.895

0.940
0.951

0.985
1.045

SHR: Sub-distribution hazard ratio, SE: Standard error, z: z-statistic, 95% CI=95% confidence interval, GVHD: Graft versus host disease.

Ectonucleotidases are family group of
nucleotide metabolizing enzymes which possess
a major role in regulating the immune system and
inflammation.

In the current study, we investigated if the
level of CD73 expression may predict the occurrence
or the grade of GVHD whether acute or chronic. The
study was conducted on 30 adult patients eligible for
allogeneic HSCT for different hematological diseases
and their 30 donors.

We found that CD73 level (%) was higher in
recipients pre-and post-transplantation (58.24 + 19.68,
65.78 + 19.03, respectively) than in donors (29.08 +
14.14); (p = 0.022).

This finding may be explained as 43.3% of our
patients had AML, and another 20% diagnosed as ALL
which was in agreement with Bastid et al. who showed
that CD73 has high expression level and activity in
several blood and solid tumors suggesting its role in
promoting tumor growth and infiltration [15].

Furthermore, Zhao et al. had investigated
CD73 expression in various leukemia subtypes and
revealed that CD73 expression was related to leukemia
subtype with high expression in acute lymphocytic
leukemia type B and other subtypes of AML specially
(M1, M2a, t (8; 21), t (15; 17), M4 and M5) compared
with healthy individuals [16].

Another clarification of this finding was
processed by Samanta et al. who found that
chemotherapeutic agents can induce expression of
CD73 as well as hypoxia induced factor 1 (HIF-1a), and
(HIF-20)) that successively induces more expression of
CD73 [17].

In our study, aGVHD was present in 20% of
patients (six recipients), while Jacobsohn and Vogelsang
stated that aGVHD remains a major complication of
allogeneic transplantation occurring in approximately
half the transplanted recipients [18].

Another study showed that the incidence of
aGVHD about 9-50% in HLA matched donors and up to
75% in unrelated matched donors [19]. All our patients
had fully HLA matched related donor.

Review by Villarreal et al., 2016 revealed
aGVHD as major cause of morbidity and mortality
affecting 40-60% of recipients after allogeneic HSCT
with mortality rate about 15% [20].

Incidence of gastrointestinal aGVHD in our
study was 20%, cutaneous was 6.7%, and hepatic
aGVHD was 6.7%. While Cutler and Antin showed that

cutaneous involvement is the most common type of
aGVHD [21].

Our current results showed that there was
no significant statistical differences regarding pre-
transplantation CD73 levels between patients’ group
who had aGVHD (50.2 £ 25.2) compared to the other
group who did not have aGVHD (60.2 £ 18.2), however,
its level was higher in patients without aGVHD, thus we
may need large groups of patients to prove its statistical
significance.

Jones and Kang discussed the protective role
of CD73 in GVHD development. They showed that CD73
generated adenosine produce immunosuppressive
effect by activating A2A receptor pathway which
inhibits the activation of effector T cells, release of pro-
inflammatory cytokines such as interleukin-1 (IL-1),
IL-6, IL-12, and tumor necrosis factor-o. and increases
the overall number of T-regs which have proven to be
effective in reducing and preventing GVHD development
in murine models [4].

This result was also compatible with findings
of murine study done by Wang et al. on mice which
showed that CD73 plays a critical role in the T cell-
mediated development of aGVHD. They proved that
CD73 KO donor T cells have the ability to proliferate
and infiltrate host tissues leading to cytokine storm with
release of multiple pro-inflammatory cytokines causing
systemic aGVHD [22].

The same results were reported in murine study
which used gene-targeted mice and a pharmacologic
inhibitor of CD73 and revealed that CD73 deficiency
was associated with increased incidence and severity
of acute GVHD [11].

Tsukamoto et al. showed that both donor and
recipient CD73 were relevant for tolerogenic effects
and deficiency in either one of them caused enhanced
GVHD; however, recipient CD73 played a more
prominent role [11]. The same finding was reported
by Wang et al. who also proved that donor CD73 KO
regulatory T cells (Treg) had significantly impaired the
ability to mitigate GVHD mortality compared to WT
Treg; however, recipient CD73 is more effective in
limiting GVHD [22]. On the other hand, in our study
there was no statistical significance of CD73 level in
donors with the incidence of either acute or cGVHD
in recipients (p = 0.795, 0.307, respectively) which
may be explained by differences in human and murine
models.

Results of the current study showed no
significant correlation between pre-transplant CD73
level in recipients and aGVHD grading and CD73



expression in recipients was not a good predictor of
aGVHD with a sensitivity of 33.3%.

To our knowledge, no similar studies were done
on humans before but Thompson et al. study revealed
that the severity of aGVHD is significantly higher when
mismatched bone marrow transplants are performed
between Cd73-/- mice with severe histopathological
finding in affected organs [12].

Wang et al. also reported similar results after
examining pathological finding in lung, liver, skin, and
colon in CD73-/- recipients mice compared with wild
type and showed increased severity and scoring of
aGVHD between CD73-/- recipients [22].

Furthermore, in our study, there was no
correlation between CD73 in donors with aGVHD
grading (p = 0.289). This is the contrast to Wang et al.
study which showed that deficiency of CD73 in both
recipients and donors play a significant role in GVHD
development and severity [22]. The same results
were reported by Tsukamoto et al. who also proved
the role of donors’ CD73 on severity of GVHD [11].
This may need more research on human to clarify its
significance.

As regard cGVHD, it occurred in 33.3% of our
patients (n = 10) and this is in agreement of Lee and
Flowers results who documented that cGVHD was the
most serious and common long-term complication of
allo-HSCT, occurring in 30-70% of adults and children
surviving more than 100 days [23].

CD73 was significantly higher in patients
who did not develop cGVHD in comparison to those
who developed cGVHD (65.2 + 17.8 versus 44.4 +
16.2 respectively, p = 0.004), and there was negative
correlation  between pre-transplantation  CD73
expression in recipients with severity of cGVHD. Our
results additionally showed that CD73 expression in
recipients was a good predictor of cGVHD with sensitivity
of 100% and specify of 65% at cutoff value <61.07. On
doing multivariate competing risk regression analysis of
predictors of CD73 expression in recipients, we found
that CD73 expression in recipients was independently
predicting cGVHD.

Immune system has a critical role in cGVHD
pathogenesis, as cGVHD reflects a state of inability
to achieve immune tolerance resulting in persistence
of allo and autoreactive T and B cells. Donor
alloreactive T cells recognize the host target tissues
leading to their damage by cytokine release and
direct cytolysis. In the same time, mature donor T
cells within the graft contribute to thymic destruction
resulting in disrupted immune reconstitution. There
is also reduction in T-reg cells during cGVHD which
is associated with loss of immune tolerance and
development of autoimmunity. Altered B-regs and
NK development after SCT is thought to contribute to
cGVHD as patients with cGVHD had reduced levels
of circulating IL-10—producing B-regs and impaired

IL-10 production [24].

Our study was limited by small number of
patients and it is considered novel in human being, we
need more large studies on human to clarify exact role
of ectonucleotidases especially CD73 in HSCT and its
complications.

Conclusions

Better understanding of the possible underlying
mechanisms responsible for GVHD and the involved
molecules will lead to better prevention and treatment
regimens. Markers that could predict GVHD is a real
clinical challenge. CD 73 is a promising clinical tool as
CD 73 may predict occurrence and severity of cGVHD
in patients undergoing HSCT.
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