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Abstract: Acute myeloid leukemia (AML) is a clonal hematological disease with poor clinical outcome despite
recent improvements in chemotherapy and stem cell transplantation regimens. Costimulatory molecules such as
CD80, CD86 are important regulatory elements in healthy immunological cascade. Angiogenesis plays an important
role in the progression of solid tumours and hematologic malignancies. VEGF and its receptors are crucial positive
regulators of this process. This study was carried out on sixty patients with de novo AML presented to the outpatient
clinic in NCI of EGYPT. They were evaluated for the expression of CD80, CD86 by Flowcytometric
Immunophenotyping, and serum level of VEGF using an enzyme linked immunoassay technique. The results of
CD80 and CD86 were expressed as percentage of positive cells. Twenty percent (20%) or more was considered
positive. All patients were negative for CD80, the mean percentage of positive cells in all patients was 1.95. Thirty
two patients (53.3%) were positive for CD86, the mean percentage of positive cells for these patients was 39.72. The
expression of both CD80 and CD86 was significantly lower in AML patients compared to the control group
(p<0.001, p=0.014 respectively). CD86 expression was highly heterogeneous in AML blasts of FAB types and was
mainly expressed in AML cells having a monocytic component (M4 and M5) (p=0.002). CD86 expression was
significantly lower in patients who achieved CR compared to patients who did not achieve CR(p=0.021) and was
significantly lower in patients with low risk karyotypes compared to the patients with high and intermediate risk
karyotypes (p=0.015). The expression of CD86correlated significantly with TLC and percentage of bone marrow
blasts(r=0.6, p<0.001, r=0.3, p=0.014 respectively). Patients, who were CD86—ve, had a longer duration of DFS and
OS compared to patients who are CD86+ve(P<0.001,P=0.001 respectively). sVEGF was detected in sera of all AML
patients, serum VEGF levels ranged from 230 to 2800 pg/ml with a median of 850 pg/ml and was significantly
increased in sera of AML patients compared with the levels found in the normal controls (P=0.011). sVEGF levels
were significantly increased in AML M4 and M5 patients compared with the levels found in AML MIL,LM2 and M3
(P<0.001). sVEGF was significantly lower in patients who achieved CR compared to patients who did not achieve
CR(p=0.003) and was significantly lower in the sera of patients with low risk karyotypes compared to the patients
with high and intermediate risk karyotypes (p<0.001). sVEGF levels correlated significantly with TLC, percentage
of peripheral blood blasts, and percentage of bone marrow blasts(r=0.9, p<0.001, r=0.4, p=0.003 and r=0.4, p=0.001
respectively). Patients with low VEGF expression(<850 pg/dl ) had a longer duration of DFS and OS compared to
patients with high VEGF expression(>850 pg/dl ) (P<0.001, P<0.001 respectively). When combined high CD86
expression AND increase in SVEGF significant had bad prognosis in terms of DFS &OS(p<0.001 for both) was
obtained. Conclusion: Both CD80 and CD86 costimulatory molecules should be present for an appropriate immune
response. We thus concluded that, in Egyptian de novo AML patients, elevated levels of CD86 and sVEGF are
associated with a worse outcome concerning disease free and overall survival, as well as being associated with
adverse cytogenetics. CD86 and VEGF might contribute to the proliferation and progression of leukemic cells in
AML and could be considered as poor prognostic factors particularly when present together.
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1. Introduction proliferation and differentiation resulting in the
Acute myeloid leukemia (AML) is a accumulation of Leukemic cells in the bone marrow

genetically ~ heterogeneous clonal disorder Mrozek et al., (2007).

characterized by the accumulation of acquired genetic Costimulatory molecules such as CDSO0,

alterations in hematopoietic progenitor cells that CD86 are important regulatory elements in healthy

disturb normal mechanisms of cell growth, immunological cascade Maria de Lourdes Palermo e?
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al. (2012) they are molecules expressed by APCs that
play a major role in the outcome of T-cell activation.
Although structurally and functionally similar Bhatia
et al. (2006), they exhibit different immunological
properties leading to distinct T-cell functional
outcomes. CD86 has a higher relative affinity for
CD28, while CD80 has higher affinity for CD152
Collins et al. (2005). CD28 is involved in productive
T-cell activation, signalling for cellular proliferation,
interleukin (IL)-2 secretion and cell survival through
enhanced Bcl-2 expression Bour-Jordan ef al. (2011),
while CD152 halts T-cell activation, favours
apoptosis and induces either anergy or tolerance Fife
& Bluestone (2008). Moreover, while CD86 and
CD28 are constitutively expressed by APC and T-
cells, respectively, CD80 and CD152 are expressed
only following 24-48 h of activation of the APC and
T-cell Lenschow et al. 1996, Bour-Jordan et al.
(2011). A model of T-cell costimulation has thus
been proposed in which the distinct structures and
binding properties of CD86 and CD80 significantly
enhance the activating and inhibitory functions of
CD28 and CD152, respectively Collins et al. (2002).
This seems to be relevant to the regulation of the
immune responses in several clinical conditions.
Angiogenesis is important forin the progression of
hematologic malignancies. VEGF and its receptors
are key regulators of this process. VEGF is a sub-
family of growth factors, to be specific, the platelet-
derived growth factor family of cystine-knot growth
factors. They are important signaling proteins
involved in both vasculogenesis (the de novo
formation of the embryonic circulatory system) and
angiogenesis (the growth of blood vessels from pre-
existing vasculature) Hoeben et al. (2004). VEGF's
normal function is to create new blood vessels during
embryonic development, new blood vessels after
injury, and cyclical ovarian angiogenesis tuttenberg
et al., (2006)

When VEGF is overexpressed, it can
contribute to disease. Solid cancers cannot grow
beyond a limited size without an adequate blood
supply; cancers that can express VEGF are able to
grow and metastasize. Overexpression of VEGF can
cause vascular disease in the retina of the eye and
other parts of the body Hoeben er al. (2004). Many
studies have suggested that vascular endothelial
growth factor (VEGF) or vascular endothelial growth
factor receptor (VEGFR) overexpression correlates
with poorer survival in adult patients with acute
myeloid leukemia Guo B. ef al. (2012 ), Drugs such
as bevacizumab can inhibit VEGF and control or
slow those diseases.

In ChinaCheng et.al; (2009), the Netherlands
De Jonge et.al; (2009), France Ourouda et al; (2009),
there is a lot of excitement regarding VEGF 121 &
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165 isoforms
inhibitors.

& their inhibition using natural

2. Materials & Methods

This study was carried out on sixty patients
with de novo AML presented to out patient clinic in
NCI. They were evaluated for the expression of
CDS80, CD86 by Flowcytometric
Immunophenotyping, and serum level of VEGF using
an enzyme linked immunoassay technique.

3. Result

The expression of both CD80 and CD86 was
significantly lower in AML patients compared to the
control group (1.95+1.86 and 23.85+21.49 Vs
12.68+8.05 and 43.5+21.27) with a p value of
p<0.001 and p=0.014 respectively.

In M4 and M5, the level of CD86 expression
was significantly higher than the other FAB subtypes
(45+22.9 Vs 14.8+12.9) with a p value of p<0.001.

The level of CD86 was significantly lower in
patients with low risk karyotypes as compared to
patients with high and intermediate risk karyotypes
(15.08+16.54 Vs 27.32+22.39) with a p value of
p=0.015.

A cut-off point of the median value for VEGF
was used to define patients into high (>850pg/ml)
and low (<850pg/ml) expressors and a cut-off of 20%
was used to define CD86 patients as positive (>20%)
or negative (<20%).

Soluble VEGF levels were significantly
increased in the sera of AML patients compared to
the control group (933.2+667.5 Vs 256.5+17.8) with
a p value of p=0.011.

Soluble VEGF levels were significantly
increased in M4 and M5 compared to the other Fab
subtypes (1636.1+726.3 Vs 631.9+335.6) with a p
value of p<0.001.

Serum VEGF was significantly higher in
patients with high and intermediate risk karyotypes
compared to those with low risk karyotypes
(1137.1+676.2 Vs 417.4+220) with a p value of
p<0.001.

There was a significant positive correlation
between CD86 expression and both TLC and the
percentage of bone marrow blasts and a significant
negative correlation with both disease free and
overall survival (p0.001, p=0.014, p<0.001 and
p=0.001 respectively).

There was a significant positive correlation
between sVEGF level and each of TLC, percentage
of peripheral blood blasts, percentage of bone
marrow blasts and age and there was a negative
correlation with both disease free survival and overall
survival (p<0.001, p=0.003, p=0.001, p<0.001,
p<0.001 and p<0.001 respectively).
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There was a significant positive correlation
between the expression of sVEGF and CD86
(p<0.001).

CD86 positive AML had a significantly higher
TLC and bone marrow blast percentage compared to
CD86 negative blasts (p=0.005 and p=0.004
respectively).

VEGF was higher in CD86 positive AML
versus CD86 negative AML (p=0.003).

The combined CD86 and VEGF elevation
correlated with worse cytogenetic risk with a p value
of p=0.003 (table 1)

Correlation with survival:

CR was achieved in 40 out of 60 patients

(66.7%), while 11 patients (18.3%) failed to achieve

CR after the second course of induction therapy. 9
patients (15%) died early within first 2 weeks of
induction therapy and were excluded from the
analysis.

42.5% of patients who achieved CR were
CD86+ve, while 57.5% were CD86-ve. 81.1% of the
patients who failed to achieve CR were CD86+ve,
while 18.2% were CD86-ve with a p value of
p=0.021 between the two groups.

40% of patients who achieved CR had high
VEGEF levels in their sera, while 60% had low VEGF
levels. 90.9% of the patients who failed to achieve
CR were VEGF high expressors, while 9.1% were
low expressors with a p value of p=0.003.

Table 1. Presenting characteristics of studied AML patients

Number of patients

60

Male/Female

34/26

Age in years, mean + SD (range)

38.9 + 13.8 (18-72)

TLC mean £SD (range) (109/L)

29.5 +19 (0.6-113)

Hb mean £SD (range) (gm/dl)

6.7 £1.8 (3.5-11)

Plt mean +SD (range) (109/L)

47.8 + 24.8 (6-95)

BL-PB mean +SD (range)

41.8 + 22.7 (0-98)

BL-BM mean +SD (range)

51.9427 (0-93)

B.M cellularity Frequency (%o)
Normocellular
Hypercellular

11 (18.3%)
49 (81.7%)

FAB classification Frequency (%)

SE8E

14 (23.3%)
21 (35.0%)

7 (11.7%)
15 (25.0%)
1 (1.7%)
2 (3.3%)
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Table 2: Presenting karyotypic characteristics of studied AML patients

Karyotyping Frequency(%o) 39 (65%0)
Normal karyotype
1(8;21) 9 (14.9%)
t(15:17) 7 (11.6%0)
47xy;t(8;21) add19 1 (1.7%0)
47xy;+8 1 (1.7%)
46xy;-3,+8 1 (1.7%)
Monosomy 7 1 (1.7%0)
Complex karyotyping 1 (1.7%0)
Karyotyping risk group Frequency (20) 17 (28.3%0)
low risk 41 (68.4%0)
intermediate risk 2 (3.3%)
high risk

Table 3: Comparison of the studied markers in AML patients and in the control group.

AMIL (n=60) Control(n=10) P value
%%opositivity mean+=SD mean+SD
CDg8&0 0/60(0%0) 1.95+1.86 12.68 + 8.05 p<0.001
CD86 32/60(53%0) 23.85 + 21.49 43.5 + 21.27 p=0.014
Soluble 933.2 +667.5 256.5+17.8 P=0.011
VEGF
Table 4: CD86 & VEGF level in different karyotype risk groups
Low risk Intermediate and P value
karyotype high risk karyotype
CD86 15.08+16.54 27.32422.39 P=0.015
VEGF” 417.4+:220 1137.1+676 P<0.001
Combined 22 20222 P<0.001
+(22)
Combined — 10/19 9/19 NS
(19)
Either ,(19) 5/19 14/19 p<0.001

*VEGF cutoff 650 was used for statistical comparison
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Figure 1: Comparison of Mean percentages of
CD86 positive cells between different FAB

subtypes.
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Figure 3 : Disease free survival and VEGF level
in AML patients.
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Figure 5 : Overall survival and CD86 level in
AML patients.
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Figure 4 : Disease free survival and Combined
VEGF level & CD86 in AML patients.
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Figure 7: Overall survival and combined VEGF level & CD86 in AML patients.

4. Discussion

The present study was carried out to clarify the
significance of CD80, CD86 and serum VEGF
expressions in Egyptian de novo adult AML patients.
All the examined patients were negative for CD80, in
agreement with Vollmer et al. (2003), suggesting an
impaired immune response in AML; a condition
which might hamper the stimulation of T-cell
responses. 32 out of the 60 examined cases (53.3%)
were positive for the expression of CD86. Our results
in this aspect agreed with those of Re et al. (2002)
and Whiteway et al. (2003) who reported 54% and
57% positivity for CD86 respectively. In fact, the
absence of CD80 could hinder the function of an
expressed CD86, helping the leukemic blasts to
escape immune surveillance mechanisms. Our results
revealed also higher CD86 expression in AML blasts
of FAB subtypes M4 and M5 compared to the other
FAb subtypes (p<0.001), similar to the results of
Notter et al. (2001) and whiteway et al. (2003). The
former suggested that this reflects the biology of their
non malignant cellular counterparts (the monocytes),
which constitutively express CD86. The least CD86
expression was observed in M3, with a mean of
8.92% positive cells, in agreement with Tamura ef al.
(2005). The expression of CD86 was significantly
lower in patients with low risk cytogenetic
abnormalities compared to those with high and
intermediate  risk  cytogenetic ~ abnormalities
(p=0.015).

Considering the cut-off of 20%, CD80 was
negative in all patients, however, the mean CD80
percentage positivity was significantly higher in low
risk versus high and intermediate risk cytogenetic
abnormalities, even when both groups are in the
negative category (p<0.001).

1160

CD86 high expression was associated with
failure of response to induction therapy with a pa
value of p=0.021 between responders (low CD86
expressors) and non responders (high CD86
expressors). Also, high CD86 expression correlated
with shorter disease free survival (p<0.001) as also
mentioned by Graf et al. (2005) and shorter overall
survival (p=0.001) as mentioned by Tamura et al.
(2005), who suggested that the expression of CD86
on leukemic cells enhances the production of IL-4
and IL-10 which might inhibit tumor specific TH1
cell differentiation and CTL activity, resulting in the
creation of a favourable environment for the growth
of leukemic cells. Alos, Hock et al, (2006) suggested
that sCD86 released provides a mechanism by which
leukemic cells inhibit the immune response.

Our results also revealed a significantly
increased sVEGF level in M4 and M5 subtypes
compared to the other FAB subtypes with a p value
of p<0.001, in agreement with Aref et al., (2002) who
suggested that M5 subtype is the commonest AML
type associated with extramedullary infiltration,
which might be due to the result of direct stimulation
of monocytes by sHGF and sVEGF. In contrast to the
results of Wierzbowska et al. (2003) and Aguayo et
al. (2002) who reported no significant difference in
SVEGF levels between low risk and high risk groups
of cytogenetic abnormalities, we found significantly
higher sVEGF levels in patients with high and
intermediate risk cytogenetic abnormalities compared
to those with low risk cytogenetic abnormalities
(p<0.001). The level of sVEGF directly correlated to
TLC and the percentages of peripheral blood and
bone marrow blasts, as also reported by Aref et al.
(2005) and Xie and Qi, (2003), who reported that this
observation suggests that high levels of sVEGF
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reflect increased blasts cell proliferation and
mobilization and subsequently increased blast cell
mass. It thus reflects blast cell mass, in spite of the
fact that it was not estimated by flowcytometry. The
levels of sVEGF in patients who entered into
complete remission after induction chemotherapy
were significantly lower than in patients who didn't
enter into complete remission (p=0.001), in
agreement with Aref ef al., (2005) and Wang et al,
(2004), who stated that VEGF has an impact on the
effectiveness of some therapies, as it was reported to
inhibit apoptotic death in hemopoietic cells after
exposure to chemotherapeutic drugs by inducing
MCLI, which acts as an anti-apoptotic factor. Higher
levels of sVEGF associated with shorter disease free
and overall survival (p<0.001 for both), as also
reported by Aref et al., (2005).

The combined elevation of CD86 and sVEGF
correlated negatively with cytogenetic risk groups, as
they were both higher in high and intermediate risk
groups compared to the low risk group (p=0.003).

Conclusion

Absence of CD80 on AML blasts might be the
cause of bad prognostic influence of CD86
costimulatory molecule. Both CD86 and VEGF
might contribute to the proliferation and progression
of leukemic cells in AML.

References

1. Aguayo, A., Kantarjian, HM., Estey, E.H., et
al. (2002): Plasma vascular endothelial growth
factor levels have prognostic significance in
patients with acute myeloid leukemia but not in

patients with myelodysplastic syndromes,
Cancer; 95: 1923.
2.  Alberto Jos¢é da Silva Duartel, Camila

Rodrigues Cacerel, Gil Benard 3,4/ 2012.
Differential expression of the costimulatory
molecules CD86, CD28, CDI152 and PD-1
correlates with the host-parasite outcome in
leprosy

3. Aref, S., Mabed, M., Sakrana, M., Goda, T., and
El-Sherbiny, M. (2002): Soluble hepatocyte
growth factor (sHGF) and vascular endothelial
growth factor (sVEGF) in adult acute myeloid
leukemia: relationship to disease characteristics,
Hematology; 7(5):273-9.

4. Aref, S., El-Sherbiny, M., Goda, T., et al.
(2005): Soluble VEGEF/sFLtl ratio is an
independent predictor of AML patient out come,
Hematology; 10(2): 131-134.

5. Bhatia, S., Edidin, M., Almo, S.C., and
Nathenson, S.G. (2005): Different cell surface
oligomeric states of B7-1 and B7-2:

1161

10.

11.

12.

13.

14.

15.

16.

implications for signaling, Proc Natl Acad Sci U
S A; 102(43): 15569-74.

Bhatia, S., Edidin, M., Almo, S.C., and
Nathenson, S.G. (2006): B7-1 and B7-2: similar
costimulatory ligands with different
biochemical, oligomeric and  signaling

properties, Immunol Lett. ;104(1-2):70-5.
Bour-Jordan H, Esensten JH, Martinez-
Llordella M, Penaranda C, Stumpf M, Bluestone
JA 2011. Intrinsic and extrinsic control of
peripheral T-cell tolerance by costimulatory
molecules of the CD28/B7 family. Immunol
Rev 241: 180-205.

Cheng Z; Pan L; Guo X; et al (2009): PTEN
regulates VEGF, VEGFR1 expression & its
clinical significance in myeloid Leukemia. In:
51st ASH Annual Meeting & Exposition, New
Orleans, Louisiana. abstract 1001.

Collins, M., Ling, V., and Carreno, B.M.
(2005): The B7 family of immune-regulatory
ligands, Genome Biol.

De Jonge, HIM; Valk P; Kampen KR; et al.
(2009): VEGFC predicts poor outcome in
pediatric as well as adult AML: Insights in
associated gene expression profiles. In: 51st
ASH Annual Meeting & Exposition, New
Orleans, Louisiana. abstract 997.

Fife BT, Bluestone JA 2008. Control of
peripheral T-cell tolerance and autoimmunity
via the CTLA-4 and PD-1 pathways. Immunol
Rev 224: 166-182.

Graf, M., Reif, S., Hecht, K., et al. (2005): High
expression  of  costimulatory = molecules
correlates with low relapse-free survival
probability in acute myeloid leukemia (AML),
Ann hematol.; 84(5): 287-97.

Guo B, Liu Y, Tan X, Cen H. 2012.Prognostic
significance of vascular endothelial growth
factor expression in adult patients with acute
myeloid leukemia: a meta-analysis.Department
of Chemotherapy, Affiliated Cancer Hospital of
Guangxi Medical University, Nanning, China.

Leuk Lymphoma.
Hock, B.D., Drayson, M., Patton, W.N., et al.
(2006):  Circulating levels and clinical

significance of soluble CD86 in myeloma
patients, Br J Haematol; 133(2): 165-72.
Hoeben, A., Landuyt, B., Highley, M.S,
Wildiers, H., Van Oosterom, A.T. and De
Bruijn, E.A. (2004): Vascular Endothelial
Growth Factor and Angiogenesis, Pharmacol
Rev; 56: 549-580.

Lenschow DJ, Walunas TL, Bluestone JA 1996.
CD28/B7 system of T cell costimulation. Annu
Rev Immunol 14: 233-258



Life Science Journal 2013;10(4)

http://www.lifesciencesite.com

17.

18.

19.

20.

21.

22.

23.

Maria de Lourdes Palermol, Maria Angela
Bianconcini Trindade2,

Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol.
107(Suppl. I): 167-173

Mrozek, K., Marcucci, G., Paschka, P,
Whitman, S.P., and Bloomfield, C.D. (2007):
Clinical relevance of mutations and gene
expression changes in adult acute myeloid
leukemia with normal cytogenetics: are we
ready for a prognostically prioritized molecular
classification, Blood; 109: 431- 448.

Notter, M., Willinger, T., Erben, U., and Thiel,
E. (2001): Targeting of a B7-1 (CDS80)
immunoglobulin G fusion protein to acute
myeloid leukemia blasts increases their
costimulatory activity for autologous remission
T cells, Blood; 97(10):3138-45.

Ogasawara, T., Narita, C. and Kawauchi, K.
(2007): Production of wvascular endothelial
growth factor in T-cell prolymphocytic
leukemia.; Leukemia Research 31 (3):403-6.
Ourouda R; Amant C; Nadascimento S; et al
(2009):  Antiangiogenic properties of a
newVEGF inhibitor family: The Segetalins. In:
51 st ASH Annual Meeting & Exposition, New
Orleans, Louisiana. Abstract 3038.

Tamura, H., Dan, K., Tamada, K., et al. (2005):
Expression of functional B7-H2 and B7.2
costimulatory molecules and their prognostic
implications in de novo acute myeloid leukemia,
Clin Cancer Res.; 11(16): 5708-17.

8/12/2013

1162

24.

25.

26.

27.

28.

29.

Tuettenberg, J., Friedel C., and Vajkoczy P.
(2006): Angiogenesis in malignant glioma—A
target for antitumor therapy? Critical Reviews
in Oncology/Hematology; 59(3): 181-193.
Vollmer, M., Li, L., Schmitt, A., et al. (2003):
Expression of human leucocyte antigens and co-
stimulatory molecules on blasts of patients with
acute myeloid leukaemia, Br J Haematol.;
120(6): 1000-8.

Wang, S., and Chen, L. (2004): T lymphocyte
co-signaling pathways of the B7-CD28 family,
Cell Mol Immunol.; 1(1):37-42.

Whiteway, A., Corbett, T., Anderson, R.,
Macdonald, I., and Prentice, H.G. (2003):
Expression of co-stimulatory molecules on
acute myeloid leukaemia blasts may effect
duration of first remission, Br J Haematol.;
120(3): 442-51.

Wierzbowska, A., Robak, T., Wrzesien-Kus, A.,
et al. (2003): Circulating VEGF and its soluble
receptors sVEGFR-1 and sVEGFR-2 in patients
with acute leukemia, Eur Cytokine Netw; 14(3):
149-53.

Yamazaki Y, Tokunaga Y, Takani K, and
Morita T. (2005): C-terminal heparin-binding
peptide of snake venom VEGF specifically
blocks VEGF-stimulated endothelial cell
proliferation. Pathophysiol Haemost Thromb;
34(4-5):197-9.



