
APPENDIX 1 Patient and sample characteristics

Pt.
Age at first
diagnosis/sex

(Non-) monocytoid/FAB
types/primary–
secondary

Blasts
PB (%)

Risk
profile
NCCN

Response to
Ind I* Relapse†

SFI level

GITR GITRL 4-1BB
4-1
BBL CD80 CD86

1 70f nmM1φ φ φ NCR No φ 0.8 φ φ φ φ
2 67m nmM6p φ φ ♦ No 1.2 φ 1.4 φ φ φ
3 59m nmM1p φ φ ♦ No 5 1.3 1 1.1 0.9 1.5
4 51f nmM1s φ φ ♦ Yes φ 4.7 φ 3.2 φ φ
5 68m moM4p φ ad ♦ No φ 3.3 φ 1.1 0.9 5.9
6 41f moM4p φ ad ♦ No φ 5.4 φ 1.7 φ φ
7 56m moM4s φ fa NCR No φ 0.1 φ φ φ φ
8 φm nmM2φ φ fa ♦ No φ 2.1 1.4 φ φ φ
9 φm nmM3p φ fa CR No φ φ φ φ φ φ
10 64m nmM2p φ fa CR No φ 2.1 φ 1.2 φ φ
11 66m nmM3p φ int CR No 5.8 1.5 1.1 1.5 φ φ
12 φf nmM1p φ int ♦ No 3.2 1.3 1.3 1 0.4 0.4
13 51f nmM1p φ int NCR Yes 1.3 2.6 1.1 1.2 1 1.3

14 70f moM4s 14 ad NCR Yes 2.2 2.5 1.2 1.4 1 1.7
15 65f nmM2s 14 int NCR No φ 4.3 φ φ 1 1.3
16 55m nmM6p 21 ad CR No 2.7 4.5 3.8 5.8 1.1 1.1
17 81m moM4p 27 int ♦ No 1.2 1.6 1 1.2 1 3.7
18 38m nmM2p 28 int CR No 1.4 1.2 1.1 1.2 1 1.3
19 58f moM4p 29 int NCR No 1.9 7.2 1 1.3 1.1 4.7
20 61m nmM2s 32 ad ♦ No 1.4 2.1 1.1 1.2 1 1.2
21 32m moM5p 33 fa CR No 1 1.2 1.1 1 1 1
22 38f nmM2s 33 int CR No 1.5 1.7 1.1 1.2 1 1.4
23 63f nmM2p 36 int CR No 1.4 2.3 1 1.1 0.9 1.2
24 79f moM4p 39 int ♦ No 1.2 1.1 1.1 1.1 1 1
25 42m nmM2p 43 int CR No 6.4 31.4 3.1 2.8 8.1 10.5
26 73f nmM2s 44 ad ♦ No 1.3 1.1 1 1.1 1 1.1
27 74m nmM2s 46 fa ♦ No 18.4 57.2 5.8 23.1 φ φ
28 67m moM4p 47 ad NCR No 5.2 13.7 1.3 1.7 1 1.2
29 67f moM5p 47 int CR No 1 3 1 1.3 1 13.5
30 72f nmM2p 47 int ♦ No φ 1.1 φ 1.2 1.1 1.1
31 64m moM5p 51 φ ♦ No 5.6 11.9 1.6 6.3 1 10.4
32 47m nmM3p 51 fa NCR No 5.2 2.9 0.8 1 φ 1.7
33 47m nmM2p 53 fa NCR No 1 1 0.9 1 1 1
34 39f nmM1p 60 int NCR No 1 1.2 1.1 1.2 1 2.5
35 61m nmM1p 63 int NCR No 1 1.4 φ φ 1 1
36 66m nmM2p 63 int NCR No 1 1 1 1 0.9 13.1
37 77m nmM2s 64 ad ♦ No 1.2 1.1 1 1.1 1 3.4
38 69m moM4p 66 int ♦ No φ φ 1.2 2.6 φ φ
39 18m moM4p 66 int NCR Yes 11 10.6 1 0.9 1.2 9.6
40 74f moM4p 67 fa CR No 1.1 1.2 0.9 0.9 1 1.2
41 71f nmM3p 67 fa CR No φ φ 1.3 1.7 φ φ
42 73m nmM0p 70 int NCR No φ 1.1 φ 1 1 1
43 34f nmM1p 70 int CR No 5.2 4.7 φ φ 0.9 1.2
44 55f nmM2p 71 fa CR No 1.2 1.3 1 1 1 1
45 66m moM4p 72 ad NCR No 1.1 1.1 1 1.1 1 1.1
46 55m moM4p 72 int NCR Yes 1.7 1.9 1.2 1 1 3.6
47 41f moM4p 73 ad ♦ Yes φ φ 1.05 1.37 φ φ
48 44m nmM1p 75 int CR Yes 1.1 1.3 1.1 1.1 1 1.1
49 27f nmM0p 76 ad NCR No 1 φ 1 Φ 0.9 1.3
50 53m moM4p 77 φ ♦ No 1 1.4 1 1.2 1 1
51 74f nmM2p 78 φ ♦ No 1.1 1.4 1 1.1 1 1.2
52 67m nmM1p 78 ad NCR No 1.6 1.1 1 1 1.1 1.1
53 72m moM4p 78 int ♦ No 14.5 21.1 1.4 1.9 1.3 14.3
54 74f moM4p 79 φ ♦ No 1.4 1.4 1 1.1 1 4.7
55 84m nmM2p 79 φ ♦ No 1.3 6.5 1.2 1.4 1.2 18.6
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APPENDIX 1 Continued

Pt.
Age at first
diagnosis/sex

(Non-) monocytoid/FAB
types/primary–
secondary

Blasts
PB (%)

Risk
profile
NCCN

Response to
Ind I* Relapse†

SFI level

GITR GITRL 4-1BB
4-1
BBL CD80 CD86

56 46m nmM2p 80 fa CR No 1 11.5 1.3 1.8 1 20.2
57 68m nmM2p 80 int ♦ No φ φ 0.8 0.9 φ φ
58 72f nmM1p 80 int CR No 1.1 1.3 1 1.1 1 1.2
59 49m moM4p 82 φ ♦ No 1.4 11.8 1 1.8 1 19.6
60 70m nmM3p 82 fa CR No 3.1 2.1 1.2 1.3 1 1.8
61 64m nmM2p 82 int ♦ No 1.9 1.8 1 1.1 1 1.2
62 24m moM5p 83 int NCR Yes 1.4 1.4 1 1 1.7 3.7
63 73m nmM2p 83 int ♦ No 1.9 1.7 1 1.1 1.3 1.5
64 74f nmM2p 83 int CR No 1.2 1.4 1.1 1.2 1 1.7
65 27m nmM2p 84 fa CR No φ φ 1.3 1.8 φ φ
66 79m nmM2s 84 int ♦ No φ φ 1 5.6 φ φ
67 66m nmM2p 85 fa ♦ Yes 1 1.1 0.9 1 1 1.2
68 76m moM4p 87 φ ♦ No 1.9 1.4 1.1 1.2 1.4 1.9

69 49m nmM2p 87 int CR No 1.2 2 1.2 1.5 1 3.2
70 55m moM5p 89 int CR No 7.4 7 1.2 1.3 1 22.7
71 60m nmM2p 90 int NCR No φ 1 φ 1 1 1
72 64m φsφ 91 int ♦ No 1.3 1.3 1 1.1 2.1 1.1
73 64f moM5p 91 int NCR No φ φ 1.5 1.9 φ φ
74 48f nmM1φ 91 int CR Yes 1.8 2.1 1 1.1 1.1 1.1
75 85m moM5p 92 φ ♦ No 1.3 1.6 1.1 2.9 1.2 7.5
76 67m moM5p 93 φ ♦ No 28.6 36.8 2.3 1.9 1 14.1
77 68m nmM0p 93 φ ♦ No 1 1 1 1 1 1
78 71m moM4p 93 int ♦ No 1.8 1.7 1 1 1.1 8.6
79 40m moM4p 93 int NCR No 20.7 5 2.5 2.2 1 11.5
80 69m nmM2p 93 int ♦ No 1 1.1 1.1 1 1.1 5.2
81 41f nmM1p 94 int CR No 1.9 1.3 0.8 1.9 1.3 1.5
82 33m moM4p 94 fa CR No 1.1 1.2 1 1.1 φ φ
83 20m nmM3p 94 fa CR No 14.7 1.4 1.2 1.4 1 22.8
84 72f nmM2p 94 int ♦ No 1.1 1.2 0.9 1.4 1 2
85 44m nmM2p 94 int CR No 0.9 7.5 10.4 1.3 1 6.8
86 68f nmM3p 94 int ♦ No φ 1.3 φ 1.4 1 1.1
87 84f moM4p 95 int ♦ No 2.4 2.9 0.9 1.3 1.1 15.2
88 81f moM5p 96 φ ♦ No 4.3 4.2 1.5 1.5 1.2 28.7
89 45m moM5p 96 int CR Yes φ φ 0.6 0.9 φ φ
90 69m nmM2p 96 int ♦ No 1 1.5 1 1 1 1.7
91 54m nmM2p 96 int NCR Yes 8.7 1 1.1 1.4 0.9 30.2
92 69f nmM0p 97 φ ♦ No 1 1 0.9 1 1 1.3
93 66f moM5p 98 φ ♦ No 3.9 5.6 1.5 1.4 1 17.2
94 48f nmM1p 98 φ NCR No 1.5 2.7 1.3 1.3 1 1.1
95 51m nmM2p 98 int CR No 1.4 1.3 1.1 1 0.9 1.2
96 52m nmM1p 98 int CR No 1 1.4 1.1 1.3 1 1.4
97 50m nmM1p 98 int CR No 1.5 0.9 1.1 1.1 1 2.2
98 79m nmM2s 99 ad ♦ No 1.2 1 1 1 1 1.2

*CR after anthracyclin-based induction therapy.
†Relapse within 100–365 days after initial diagnosis.
♦, no anthracyclin-based induction therapy; ad, adverse; CR, complete remission; f, female; FAB M2, French-American-British categorization M2; fa, favorable; int,
intermediate; M, male; mo, monocytoid; NCR, no complete remission; nm, non-monocytoid; p, primary; PB, peripheral blood; s, secondary; φ, data not available.
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APPENDIX 2 Expression of markers in healthy bone marrow-derived CD34+ cells: CD34+ bone marrow-derived
progenitors of healthy donors were evaluated for the expression profile of the respective costimulatory
receptors and ligands as labeled. As seen in all four donors, marker expression was negative in all samples.

APPENDIX 3 Expression profile

Subgroups Results p Value n

Monocytic vs non-monocytic AML
4-1BB (median SFI levels) 1.1 vs 1.1 (range: 0.6–2.5 vs 0.8–10.4) 0.59 83
4-1BBL (median SFI levels) 1.3 vs 1.2 (range: 0.9–2.4 vs 0.9–2.3) 0.23 88
GITR (median SFI levels) 1.8 vs 1.3 (range: 1–28.6 vs 0.9–18.4) 0.05 76
GITRL (median SFI levels) 2.7 vs 1.4 (range: 0.1–36.8 vs 0.8–57.2) 0.005 86
CD80 (median SFI levels) 1.0 vs 1.0 (range: 0.9–1.7 vs 0.4–8.1) 0.04 77
CD86 (median SFI levels) 5.9 vs 1.3 (range: 1–28.7 vs 0.4–30.2) 0.001 77

Monocytic vs non-monocytic AML (M3 excluded*)
4-1BB (median SFI levels) 1.1 vs 1.1 (range: 0.6–2.5 vs 0.8–10.4) 0.52 78
4-1BBL (median SFI levels) 1.3 vs 1.1 (range: 0.9–6.3 vs 0.9–23.1) 0.16 82
GITR (median SFI levels) 1.8 vs 1.2 (range: 1–28.6 vs 0.9–18.4) 0.015 72
GITRL (median SFI levels) 2.7 vs 1.3 (range: 0.1–36.8 vs 0.8–57.2) 0.005 81
CD80 (median SFI levels) 1.0 vs 1.0 (range: 0.9–1.7 vs 0.4–8.1) 0.051 74
CD86 (median SFI levels) 5.9 vs 1.3 (range: 1–28.7 vs 0.4–30.2) 0.0006 74

Mature vs immature AML
4-1BB (median SFI levels) 1.1 vs 1.0 (range: 0.6–10.4 vs 0.8–1.3) 0.24 83
4-1BBL (median SFI levels) 1.2 vs 1.1 (range: 0.9–23.1 vs 1–3.2) 0.18 88
GITR (median SFI levels) 1.4 vs 1.3 (range: 0.9–28.6 vs 1–5.2) 0.18 76
GITRL (median SFI levels) 1.7 vs 1.3 (range: 0.1–57.2 vs 0.8–4.7) 0.02 86
CD80 (median SFI levels) 1.0 vs 1.0 (range: 0.9–8.1 vs 0.4–1.3) 0.14 77
CD86 (median SFI levels) 1.95 vs 1.2 (range: 1.0–30.2 vs 0.4–2.5) 0.001 78

Mature vs immature AML (M3 excluded*)
4-1BB (median SFI levels) 1.1 vs 1.0 (range: 0.6–10.4 vs 0.8–1.3) 0.28 78
4–1BBL (median SFI levels) 1.2 vs 1.1 (range: 0.9–23.1 vs 1–3.2) 0.24 82
GITR (median SFI levels) 1.4 vs 1.3 (range: 0.9–28.6 vs 1–5.2) 0.3 72
GITRL (median SFI levels) 1.7 vs 1.3 (range: 0.1–57.2 vs 0.8–4.7) 0.03 81
CD80 (median SFI levels) 1.0 vs 1.0 (range: 0.9–8.1 vs 0.4–1.3) 0.1 74
CD86 (median SFI levels) 2.6 vs 1.2 (range: 1.0–30.2 vs 0.4–2.5) 0.002 74

Good vs bad FAB subtypes
4-1BB (median SFI levels) 1.1 vs 1.0 (range: 0.6–10.4 vs 0.9–3.8) 1.0 83
4-1BBL (median SFI levels) 1.2 vs 1.0 (range: 0.9–23.1 vs 1.0–5.8) 0.3 88
GITR (median SFI levels) 1.4 vs 1.0 (range: 0.9–28.6 vs 1.0–2.7) 0.09 76
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APPENDIX 3 Continued

Subgroups Results p Value n

GITRL (median SFI levels) 1.6 vs 1.1 (range: 0.1–57.2 vs 1.0–4.5) 0.1 86
CD80 (median SFI levels) 1 vs 1 (range: 0.4–8.1 vs 0.9–1.1) 0.59 77
CD86 (median SFI levels) 1.7 vs 1.1 (range: 0.4–30.2 vs 1.0–1.3) 0.03 78

Good vs bad FAB subtypes (M3 excluded*)
4-1BB (median SFI levels) 1.1 vs 1.0 (range: 0.6–10.4 vs 0.9–3.8) 1.0 78
4-1BBL (median SFI levels) 1.2 vs 1.0 (range: 0.9–23.1 vs 1–5.8) 0.32 82
GITR (median SFI levels) 1.4 vs 1.0 (range: 0.9–28.6 vs 1.0–2.7) 0.12 72
GITRL (median SFI levels) 1.6 vs 1.1 (range: 0.1–57.2 vs 1.0–4.5) 0.12 81
CD80 (median SFI levels) 1 vs 1 (range: 0.4–8.1 vs 0.9–1.1) 0.57 74
CD86 (median SFI levels) 1.7 vs 1.1 (range: 0.4–30.2 vs 1–1.3) 0.04 74

Correlation with PB smear
4-1BB (SCC) −0.05 (95% CI −0.27 to 0.18) 0.69 78
4-1BBL (SCC) −0.19 (95% CI −0.39 to 0.03) 0.09 81
GITR (SCC) −0.16 (95% CI −0.15 to 0.51) 0.51 72
GITRL (SCC) −0.13 (95% CI −0.34 to 0.09) 0.25 76
CD80 (SCC) 0.13 (95% CI −0.1 to 0.34) 0.25 78
CD86 (SCC) 0.31 (95% CI 0.1 to 0.5) 0.005 79

Primary vs secondary AML subtypes
4-1BB (median SFI levels) 1.1 vs 1.0 (range: 0.6–10.4 vs 1.0–5.8) 0.84 82
4-1BBL (median SFI levels) 1.2 vs 1.2 (range: 0.9–6.3 vs 1.0–23.1) 0.33 88
GITR (median SFI levels) 1.4 vs 1.35 (range: 0.9–28.6 vs 1.2–18.4) 0.63 76
GITRL (median SFI levels) 1.4 vs 1.7 (range: 0.9–36.8 vs 0.1–57.2) 0.71 84
CD80 (median SFI levels) 1.0 vs 1.0 (range: 0.4–8.1 vs 1.0–2.1) 0.92 77
CD86 (median SFI levels) 1.7 vs 1.25 (range: 0.4–30.2 vs 1.1–3.4) 0.23 78

Correlation with BM smear

4-1BB (SCC) −0.24 (95% CI −0.49 to 0.05) 0.11 48
4-1BBL (SCC) −0.13 (95% CI −0.39 to 0.15) 0.38 50
GITR (SCC) −0.17 (95% CI −0.17 to 0.41) 0.39 45
GITRL (SCC) −0.08 (95% CI −0.36 to 0.21) 0.58 48
CD80 (SCC) −0.18 (95% CI −0.44 to 0.12) 0.24 46
CD86 (SCC) 0.26 (95% CI −0.02 to 0.51) 0.07 47

Correlation with age at ID
4-1BB (SCC) −0.08 (95% CI −0.29 to 0.14) 0.49 82
4-1BBL (SCC) 0.11 (95% CI −0.1 to 0.32) 0.31 88
GITR (SCC) −0.12 (95% CI −0.33 to 0.31) 0.31 76
GITRL (SCC) 0.01 (95% CI −0.2 to 0.22) 0.92 85
CD80 (SCC) −0.13 (95% CI −0.34 to 0.27) 0.27 77
CD86 (SCC) −0.01 (95% CI −0.2 to 0.21) 0.90 78

Adv vs Fav NCCN/ELN
4-1BB (median SFI levels) 1.0 vs 1.2 (range: 1–3.8 vs 0.8–15.8) 0.88 26
4-1BBL (median SFI levels) 1.1 vs 1.2 (range: 1–5.8 vs 0.9–23.1) 0.69 27
GITR (median SFI levels) 1.3 vs 1.1 (range: 1–5.2 vs 1–18.4) 0.6 22
GITRL (median SFI levels) 1.6 vs 1.4 (range: 1–13.7 vs 0.1–57.2) 1.0 26
CD80 (median SFI levels) 1 vs 1 (range: 0.9–1.1 vs 1.0–1) 1 20
CD86 (median SFI levels) 1.2 vs 1.2 (range: 1.0–5.9 vs 1.0–22.8) 0.8 21

Adv vs Fav NCCN/ELN (M3 excluded*)
4-1BB (median SFI levels) 1.0 vs 1.1 (range: 1.0–3.8 vs 0.9–5.8) 0.92 22
4-1BBL (median SFI levels) 1.1 vs 1.1 (range: 1.0–5.8 vs 0.9–23.1) 0.47 23
GITR (median SFI levels) 1.3 vs 1.1 (range: 1.0–5.2 vs 1–18.4) 0.04 19
GITRL (median SFI levels) 1.6 vs 1.2 (range: 1.0–13.7 vs 0.1–57.2) 0.9 23
CD80 (median SFI levels) 1 vs 1 (range: 0.9–1.1 vs 1.0–1.0) 1.0 18
CD86 (median SFI levels) 1.2 vs 1.2 (range: 1.0–5.9 vs 1.0–20.2) 0.39 18

Remission after Ind I yes vs no
4-1BB (median SFI levels) 1.1 vs 1.0 (range: 0.6–10.4 vs 0.8–2.5) 0.5 49
4-1BBL (median SFI levels) 1.2 vs 1.2 (range: 0.9–5.8 vs 0.9–3.2) 0.48 54
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APPENDIX 3 Continued

Subgroups Results p Value n

GITR (median SFI levels) 1.4 vs 1.5 (range: 0.9–14.7 vs 1.0–20.7) 0.71 46
GITRL (median SFI levels) 1.4 vs 1.5 (range: 0.9–31.4 vs 0.1–13.7) 0.68 54
CD80 (median SFI levels) 1.0 vs 1.0 (range: 0.9–8.1 vs 0.9–1.7) 0.98 47
CD86 (median SFI levels) 1.35 vs 1.5 (range: 1.0–22.8 vs 1.0–30.2) 0.94 48

*French-American-British classification acute myeloid leukemia; AML M3.Adv, adverse; ELN, European Leukemia Network; fav, favorable; ID, initial diagnosis; Ind,
induction, BM, bone marrow; NCCN, National Comprehensive Cancer Network; PB, peripheral blood; SCC, spearmen correlation coefficient; SFI, specific fluorescence index.
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