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Aim and Methods ISR

To develop and validate the Risk of Exacerbation in Severe Asthma (RESA) model for estimating the 12-month risk of >1 and >2 severe
exacerbations in adults with severe asthma.
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ISAR: International Severe Asthma Registry; NOVELTY: NOVEL observational longiTudinal studY; RESA: Risk of Exacerbation in Severe Asthma; ZINB: zero-inflated negative binomial; SA: severe asthma.
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Patient Selection Flowcharts
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« 8,112 follow-up patient years.
* 2,460 severe follow-up
exacerbations

ISAR: International Severe Asthma Registry; NOVELTY: NOVEL observational longiTudinal study.
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Updated N = 1,559 (13.9%)

FinalN = 1,534 (13.7%)
(Censored after 365" day of study)

+ 1,520 follow-up patient years.
+ 892 severe follow-up

exacerbations y
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ISR

RESA: A Web App for individualized prediction of Risk of Exacerbation in Severe Asthma (Dr WenJia

Chen, Dr Mohsen Sadatsafavi)
| ‘ R SA resascore.com
d’] z | RE

[E CALCULATE

How RESA Generates Individualized Risk Estimates

Input Output

Do you know the average annual risk of severe
asthma exacerbations in your setting (e.g., clinic,

hospital, region)? With this information, RESA can O RESET
better help you predict the risk of future
exacerbations.

Yes, | know the average annual risk in my setting.
Out of 100 typical patients aged 18 years or older with severe asthma in your setting, how many will experience severe exacerbations in the next 365 days?

The value must be between 1 and 99.
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RESA: A Web App for individualized prediction of Risk of Exacerbation in Severe Asthma (Dr WenJia IS R

Chen, Dr Mohsen Sadatsafavi)

How RESA Generates Individualized Risk Estimates

Biological sex

@ Female
Male

Definition

Mandatory inputs

- Age (years) - Number of severe exacerbations in the past 12 -
months
70 ¢
2 <
Definition
Definition

Optional inputs

Asthma control Chronic rhinosinusitis - Long-term use of oral corticosteroid - Macrolide (azithromycin, -
(OCS) clarithromycin, and erythromycin) use
(@ Uncontrolled () No
Partially controlled ) Yes lo Oie
Well controlled @ Yes with nasal polyps @® Yes @® Yes
Definition Definition Definition "
FeNO (ppb) Percentage predicted FEV1 (%) - FEV1/FVC ratio (%) - Blood eosinophil count (per microliterj
0 C 60 ¢ 60 ¢ 1000 <
Definition Definition Definition Definition
FeNO: Fractional Exhaled Nitric Oxide, PPB:Parts Per Billion, FEV1:Forced Expiratory Volume in 1 second, FVC: Forced Vital Capacity
i : o : i AstraZeneca
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RESA: A Web App for individualized prediction of Risk of Exacerbation in Severe Asthma (Dr WenJia IS AR
Chen, Dr Mohsen Sadatsafavi)

* How RESA Generates Individualized Risk Estimates

Input Output

RESA predicts a 84% chance that you will not experience any severe asthma exacerbations within the next 365 days.

Your predicted risk of experiencing at least 1 sev;:g?fsthma exacerbations within the next 365 days is Your predicted risk of experiencing at least 2 sevii;.asthma exacerbations within the next 365 days is

In the next 365 days: In the next 365 days:

© fEERERR044 © fe4R4R1 044
5555555844 5555555844
2 Areeeeeeee 5555555854
S35 5 85844 S35 85844
5555555844 5555558844
5558555844 5555558844
55585585844 55555588454
5555855884 5555555884
55585858 55585858
L 4900010000 L 497000000
\ 84 people with no severe exacerbation. b 96 people with <2 severe exacerbation:
v 16 people with at least 1severe exacert ) 4 people with at least 2 severe exacerb:
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ISAR
Internal—-External Validation Across Country-settings

(A) 21 Severe Exacerbation

Calibration Intercept Calibration Slope

Australia-ISAR 395 . 0.521[0.45, 0.58] R — -1.20 [-2.31, -0.08] — -0.08[-0.77, 0.61] M et a-ana I S'
Bulgaria=ISAR 184 0.60[0.52, 0.69] —a— =-1.42[-2.48, -0.36] - =0.61[-1.22, -0.01]
Colombia-ISAR 223 0.5410.37,0.70] —_— =-2.71[-5.88, 0.47] —— 0.08[-1.43, 1.59]
Denmark=-ISAR 334 — . 0.68[0.59, 0.78] R 1.34[-0.32, 3.00 ‘ S 2.01[1.01, 3.01 AUC
Greece-ISAR 98 0.58[0.44,0.73] — 0.01[-1.85, 1.88 e 0.93[-0.18, 2.03
Italy-ISAR 912 —— 0.58[0.53,0.63] —— -0.28[-1.04, 0.48 P 0.82[0.36, 1.28
Japan-ISAR 118 —_ 0.76[0.61,0.92] — 0.35[-1.90, 2.60 - 1.68[0.27, 3.10
Korea-ISAR 48 0.63[0.42,0.83] — -0.02 [-2.25, 2.20 — 0.88 [-0.57, 2.33 0_ 63 or 2 1 SAE
Kuwait-ISAR 214 P 0.62[0.51,0.72] . -0.93[-1.49, -0.36] —— 0.76[0.20, 1.31
Saudi Arabia-ISAR 61 —_— 0.66[0.51,0.81] —— -0.60[-1.33, 0.12 . 0.51[-0.23, 1.25
Spain-ISAR 260 . 0.56 [0.48, 0.64] - -0.35[-1.04, 0.35 [ 0.55[0.03, 1.07 0 68 fo r >2 SA ES
Taiwan-ISAR 163 P 0.631[0.52,0.73] [ 0.00[-1.02, 1.02 e 0.79[0.08, 1.50; Y E—
UK-ISAR 531 —— 0.491[0.44,0.55] [ ] -1.20[-1.41, -0.99 —— 0.09[-0.21, 0.38 o o
USA-ISAR 4701 - 0.61[0.59, 0.64] .- 1.17[0.73, 1.61 .- 1.44[1.20, 1.69 ca I 1 bratlon
ARG-NOVELTY 134 P 0.601[0.49,0.70] A 0.54[-0.82, 1.90] P 1.04 [-0.00, 2.08]
AUS-NOVELTY 111 — 0.73]0.62, 0.83] —a— 1.28[0.13, 2.44] : —_—e 1.94[0.80, 3.07]
BRA-NOVELTY 43 " 0.72[0.58, 0.88] e — 2.34[-0.66, 5.33] - | 2.34[0.19, 4.49]
CAN=-NOVELTY 116 [E 0.71[0.61,0.81] | 1.31[-0.11, 2.74] [A S 1.62[0.83, 2.61] Intercept
COL-NOVELTY 51 _ 0.65[0.50, 0.80] —— 0.90[-0.90, 2.70 e 1.35[-0.19, 2.88
FRA-NOVELTY 138 — . 0.6 [0.59, 0.80] . 1.03 [-0.06, 2.12 i 1.77 [0.80, 2.74
GBR-NOVELTY 103 E 0.72[0.61,0.82] —— 1.73[0.80, 2.65 . 1.54[0.61, 2.48 0, 27 for 2 1 SAE
ITA-NOVELTY 105 —.—— 0.57 [0.45, 0.69] —- -0.18 [-1.47, 1.10 — 0.55[-0.44, 1.53
JPN-NOVELTY 100 - 0.65[0.54,0.77] - 0.80[-0.53, 2.13 P 1.20[0.26, 2.13
NLD-NOVELTY 80 — - 0.77 [0.65, 0.88] [ER — 1.16[-0.19, 2.51 S — 1.76[0.63, 2.89 0 12 for >2 SAES
KOR-NOVELTY 55 0.70[0.47,0.93] —_— . 2.21[-0.56, 4.98 : ' | 2.47[0.61, 4.33 Y —
ESP-NOVELTY 174 P 0.681[0.60,0.77] - 1.17[0.09, 2.24 i 1.61[0.77, 2.44
USA-NOVELTY 204 P 0.67 [0.59, 0.76] i 0.86[-0.27, 1.98 —a— 1.55[0.70, 2.40; Slope
RE Model e 0.63[0.60, 0.66] - 0.27 [-0.15, 0.68] 1 - 1.01[0.72, 1.30]

[ T T T 1 [ T T T 1 [ I T T 1 1'03 for 21 SAE

0.2 04 086 0.8 1 -10 =3 0 5 10 =2 0 2 4 3

AU:Z Calibration Intercept Calibration Slope 0.90 for 22 SAES
(B) 22 Severe Exacerbations

AUC Calibration Intercept Calibration Slope
Australia-ISAR 395 — . 0.55 [0.45, 0.65] [ -2.09 [-3.84, -0.34] . 0.02 [-0.53, 0.57]
Bulgaria-ISAR 184 — . 0.73[0.61, 0.85] | | -2.00[-6.88, 2.88] I | 0.87 [-0.93, 2.68]
Colombia-ISAR 223 0.62[0.41, 0.83] S S— -1.72[-5.89, 2.25] R — 0.48 [-0.55, 1.51]
Denmark-ISAR 334 — . 0.82[0.66, 0.97] S — 4.41[1.26, 7.55] e — 2.4071.35, 3.44]
Greece-ISAR 98 | | 0.63[0.28, 0.99] — 0.37 [-2.95, 3.69] e 1.06 [-0.07, 2.20] Bett er
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Saudi Arabia-ISAR 61 —— 0.71[0.56, 0.85] —— -0.33[-1.33, 0.67] —a— 0.66[0.04, 1.28]
Spain-ISAR 260 — . 0.57 [0.46, 0.69] [ -0.83[-1.89, 0.23] - 0.42[0.01, 0.83] . .
Taiwan-ISAR 163 — e 0.82[0.72, 0.91] — . 0.80 [-0.84, 2.45] JE 1.26 [ 0.57, 1.95] fo r p red | Ct| n g
UK-ISAR 531 —— 0.55[0.49, 0.61] - -1.31[-1.66, -0.96] —-— 0.21[-0.04, 0.45]
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ARG-NOVELTY 134 — - 0.74 [0.61, 0.87] S — 1.73[-0.62, 4.07] — 1.53[0.53, 2.52] >2 SAES Wh|Ch
AUS-NOVELTY 111 — . 0.75 [0.64, 0.86] . 1.39[-0.33, 3.12] — . 1.44 (057, 2.31] = )
BRA-NOVELTY 43 | | 0.65 [0.34, 0.95] | | -0.05 [-4.53, 4.42] | | 0.80 [-0.85, 2.45]
CAN-NOVELTY 118 — . 0.74 [0.60, 0.87] — 0.92[-1.08, 2.93] — 1.10[0.35, 1.85) g I
COL-NOVELTY 51 — . 0.79[0.60, 0.99] e 267 [-0.74, 6.07] 208046, 3.71] IS AlSO a Mmore
FRA-NOVELTY 138 —— 0.81[0.72, 0.90] . 232[0.52, 4.12] . 1.80 [ 0.96, 2.64]
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JPN=-NOVELTY 100 — 0.64 [0.39, 0.89] — -0.71[-3.09, 1.67] S 0.70 [-0.20, 1.60]
NLD-NOVELTY 80 — 0.74 [0.57, 0.91] R — 0.51[-1.29, 2.31] — 0.960.19, 1.74] o
KOR-NOVELTY 55 —_— 0.84 [0.55, 1.12] —_— 4.0410.19, 7.89] 2.33[0.78, 3.88] m f |
ESP-NOVELTY 174 . 0.70 [0.57, 0.84] — . 0.19 [-1.42, 1.79] . 0.92[0.26, 1.57] eani ng u
USA-NOVELTY 204 —a— 0.65 [0.55, 0.75] —a— -0.03[-1.72, 1.65] —. 0.68[0.06, 1.31] f
RE Model > 0.68 [0.64, 0.72] P 0.12 [-0.40, 0.65] - 0.90[0.88, 1.12] en d p0| nt
[ T T T T T 1 [ T T T 1 [ T T T T T 1
0 0.2 0.4 0.6 0.8 1 1.2 -10 -5 0 5 10 -2 -1 0 1 2 3 4
AUC Calibration Intercept Calibration Slope

AUC: area under the time-dependent receiver-operating characteristic curve; SAE: severe asthma exacerbation; Cl: confidence interval.
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Decision Curve Analysis: Net Benefit Across Risk Thresholds

(A) Probability of >1 severe exacerbation (B) Probability of >2 severe exacerbations

At threshold 8%, RESA reduces
8%
020- .06+ unnecessary treatments by 23
per 1000 decisions
0.154
o = RESA outperformed all other
strategies, including treat all,
= = === Treat All .
Boo; E . e treat none, treating by type 2
E E — Type 2 Infiammation inflammation, and by past-12mo
=== Frequent Exacerbation .
o . RE:AMode| frequent exacerbations.
1 Net benefit was clearest for
predicting >2 SAEs.
000 < 1 0,004 RESA supports more efficient,
; risk-informed decisions for
: severe asthma management.
0% 20% 40% 60% 0% 10% 20% 30%
Threshold Probability Threshold Probability

SAE: severe asthma exacerbation
Chen W. et al., Development and Validation of the Risk of Exacerbation in Severe Asthma (RESA) Model, J Allergy Clin Immunol Pract. 2026; https://www.jaci-inpractice.org/article/52213-2198(26)00251-5/fulltext



https://www.jaci-inpractice.org/article/S2213-2198(26)00251-5/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(26)00251-5/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(26)00251-5/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(26)00251-5/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(26)00251-5/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(26)00251-5/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(26)00251-5/fulltext

Conclusions ISAAR

Flexible risk prediction model: RESA predicts the risk of 21 and >2 severe exacerbations, exacerbation-
free days and exacerbations over the next 365 days in adults with severe asthma. 11 key predictors are
all routinely collected, capturing both eosinophilic and non-eosinophilic phenotypes.

Local risk-adapted prediction: By combining patient-level clinical information with local background
exacerbation risk, RESA provides individualized estimates that can be adapted across different health
systems and care settings.

Clinical utility for personalized care: RESA showed good calibration, generalizable discrimination, and
positive net benefit across clinically relevant risk thresholds, supporting risk-informed severe asthma
management.

Future direction: Further validation and model updates in new settings and broader asthma populations

will help enhance RESA’s transportability and clinical applicability.
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