MPAd <37.70 " MPAd >37.70

robability

P>-Net: SE51R =% 3 Al Tl ik S & ﬁF?ﬁ}“}l‘J

PZ -Net: Priori Prompt Learning: for Pulmonary: Arterial

Hypertension Prognosis Prediction on' 3D CT Images
0 5 10

Time, years
Number at risk

MPAd <37.70 {91 27 4 1
MPAd >37.70 149 13 0 0

0 S 10 15

Time, years
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Priori bias regression

---)[MD-NLPL Loss

Prognostic factor




Priori bias regression

---)[MD-NLPL Loss

factors Prognostic factor

>

Manual factor (MPA)




P?-Net *Prognosis prediction branch for prognostic factors estimation

Feature maps Priori bias regression
_— > :ﬁ > mﬂ K '.-.. .
I ° ... : L4

--->[MD-NLPL Loss]

Backbone Network Prognosis Network Deep factors Prognostic factor
Cardiac ROI A 3 o~
N ~ J. / : Bias for explicit priori embedding
Gradient for hidden \
priori embedding ——— > €-------- MSE Loss
N
a) Priori prompt Iearning Priori Network Manual factor (MPA)
for clinical priori knowledge embedding *Priori prediction branch for priori factor estimation

b) Memory Drift (MD-) NLPL Loss for optimization on representative statistics

Prognostic factor

TR e O Remember
. i : }S Farget
— Lt 1 Neg_atlv_e log partial N next
likelihood loss
Memory bank t / Factors Factor memory t+1

* Dense sampling of output space * NLPL Loss calculation * Memory drift
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Time-dependent AUC (%) T

Method MD  HR (95% CI) t  C-index (%) T  logrank p |

TP2 TPS TPS TPI11
MPA (Manual) - 1.12 (1.04-1.20) 61.69 1.2x10~* 60.89 71.69 73.22 80.51
LPA (Manual) - 1.13 (1.03-1.24) 61.29 1.0x10~1 55.18 63.63 6572 71.71
RPA (Manual) - 1.10 (1.01-1.24) 58.59 1.1x10~1 53.22 60.87 63.61 70.09
MPA/AAo (Manual) - 1.51 (0.31-7.49) 51.39 55x1071 54.11 55779 5796 62.36
MPA/DAo (Manual) - 1.57 (0.49-5.08) 52.18 7.0x1071 5330 5888 60.61 64.47
Radiomics [7] - 1.05 (0.82-1.34) 59.70 41x10~1 55.35 4943 41.60 4494
DeepSurv [9] X 1.50 (1.14-1.98) 60.38 1.7x10~1 5281 57.67 5991 66.40
SurvialNet [12] X 1.50 (1.11-2.01) 60.47 2.3x1071 59.73 56.64 5694 59.46
LungNet [11] X 1.69 (1.27-2.24) 63.20 2.1x1072 64.07 6293 6449 67.86
(Multi-task) Deep Profiler [10] X 1.14 (0.80-1.61) 52.65 7.8x10~1 4970 5221 51.35 63.34
(Multi-task) Cross-Stitch [41] X 1.50 (1.06-2.13) 59.67 2.9%1072 61.01 63.81 58.02 6691
(Multi-task) Multi-Head [40] X 1.59 (1.16-2.20) 0.58 1.2%x1071 56.92 6231 6447 69.93
DeepSurv [9] v 1.65 (1.17-2.33) 64.85 [.4x102 65.96 66.04 6291 66.20
SurvialNet [12] v 159 (1.11-2.27) 60.49 1.7x10~1 5898 59.83 6198 66.73
LungNet [11] v 1.68 (1.28-2.20) 63.94 2.4%102 65.39 63.89 6501 68.61
(Multi-task) Deep Profiler [10] v 1.55 (1.05-2.27) 61.75 1.5x102 6496 63.80 6224 68.48
(Multi-task) Cross-Stitch [41] v 1.84 (1.29-2.62) 64.87 3.0x102 63.77 6722 5822 65.74
(Multi-task) Multi-Head [40] v 1.64 (1.16-2.31) 64.93 6.2x102 65.79 6445 5494 58.46
Our P?-Net wo MD X 1.97 (1.39-2.79) 65.24 29%x10~3  66.57 6892 70.65 76.92
Our P2-Net v 2.14 (1.52-3.02) 70.19 56x1073 7241 76.15 7498 78.94

BATEY
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Low risk - High risk

Low risk - High risk

-Low risk - High risk

1.007 1., 1.001 1.001 1
> > | L
Bo7s| | Sienificant 075 L. 0.75 |- -
<
S LL _t_st_rz?tiﬁcati(m S H
£.0.50 0.50 . 050
=
= 25 0.25 0.25
2 % P=0.0056 1 P=0.014 2 p=0.17
m . _ . o . o
0.00 C-1ndex=70.19 0.00| C-ndex=64.85 0_Oo_lC-1nd<—:x—60.49
0 5. 10 15 0 5. 10 15 0 S, 10 15
Time, year Time, year Time, year
Our P*-Net DeepSurv SurvivalNet
1.00] 1.007 1.007 1
E y/ 1 a |k
0.75 0.75 ) 0.75 —
£.0.50 ‘ 0.50 0.50 ‘
= =
2
2 %% p=0.015 023 p=0.41 0231 p=0.024
L . B : 3 . _
0.00 'C-mdexv—6l.75 .. 0.0 C-index=59.70 0.00, C-index=63.94
0 5 10 (5 0 5 10 15 0 5 10 15
Time, year Time, year Time, year
Deep Profiler Radiomics LungNet
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MT | MD PPL HR (95% CI) T  C-index (%) 1 Prior
1.50 (1.14-1.98) 60.38 -
v 1.97 (1.39-2.79) 65.24 Hidden & explicit
v 1.65 (1.17-2.33) 64.85 -
v v 1.64 (1.16-2.31) 64.93 Hidden
v v 2.14 (1.52-3.02) 70.19 Hidden & explicit

ERSIY . DeepSurviXfE FICIZ:ERS, TI3K1564.85HIC-
index, M EZMEFZFS, HTEARFIEASIA, c-index
¥EINZEI64.93, BINABAINERIRERF SRS, c-index
H—FIREE]70.19.
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High risk

Low risk
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Real - estimated MPA
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Bland-Altman plot shows great correlation

+1.96 std
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CAM from Priori Network

B RFEXIE 2T FHCAM
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