Predicting risk of Alzheimer’s disease using trajectories of systemic inflammation
markers prior to initial emergency department utilization

AN
NYU Grossman
School of Medicine

Tianshe He'2, Rebecca A. Betensky?, Ula Hwang*5, Chunlei Zheng'S, Natalia Sifnugel’, Ricardo S. Osorio?’, Jeffrey S. Berger®, Omonigho M.
Bubu2?!°, Thomas M. V 10,11 'Nhan V. Do!, Nathanael R. Fillmore!!2, Jaime Ramos Cejudo'-%!°

School of Global Public Health, New Yo
inical Center s VAMC, Bron
ne and Population Health, New York Univ
hool of Medicine, Boston, Ma:

Department of Biostati:
Gel Research, Edu artment

ns Affairs

VA«

Contact email

Department of Medicine, Boston U
Nathan Kline Institute, Orangeb

8 Departments of Medi

9 Department of Populat rossman School of M

New York University

York University

e, New York, New York.
Department of Neurolog 3

School of Medicine, New York, New York.
11 Department of Patholog;

12 artment of Medicin achusetts, USA

Figure 2 — ROC curves comparison of ADRD prediction models from ED

BACKGROUND

« Systemic inflammation is linked to Alzheimer's

« Patients in Veteran’s Health Administration (VA) with Length of prediction window (8 or more lab samples prior to initial ED visit)
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Incorporating pre-ED trajectories of NLR and MLR will
improve AD/ADRD risk prediction

Age, median [IQR]
Race/ Ethnicity
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HBlack, n (%; 83225669 (1 6666";/0) jg; (T;g:ﬁ*) 3392’772( ‘76:;/“) 3ormore samples 5 or more samples 7 or more samples
METHODS ispanic,n (%) 66%) (13:4%) (7.0%) E p— 2 p—— = v —
White, n (%) 34424.(69.1%) 1799 (59.6%) 36223 (68.6%) #Events=sa1 P #Evenis=268 : #Evenis=169 /-/-
* Outcomes were assessed starting 3 months post-ED = ya 1 =] ra
visit over 3—7-year windows. Exposures: Systemic inflammation markers (SIMs) during initial ED visit =34 / ' =34 / =34 f
. ED-SIM model using NLR and MLR measurements L IE[:{ median 3 ) 226585]  3.17[2.06,487] 348(325,5.75] | & - 3z LS|
obtained up to 2 years before the ED visit. HOR] . Aucs . Aucs N aucs
. . MLR at ED' median 0.46 [0 32,0 70] 0.43 [0 31,0, 62] 0.46 [0 32.0. 68] s == Pre-ED SIM + ED SIM + Demo: 0.719 = == Pre-ED SIM + ED SIM + Demo: 0.723 =7 == Pre-ED SIM + ED SIM + Demo: 0.716.
« For each patient, o (mean NLR/MLR prior to ED), [IQR] s 1SR 461025, 0. ‘/ 0wt +Demo Cor 0718 / 0 St~ Demo Cov 0709 /- omeomecnor
s . . -] emograpiic Covarites -1 4 ermograptic Covariates =] emograpic Covariaes:
u (NLR/MLR at ED visit), and 6 (time-trend in SIMs (prior to initial ED visit) ° A ° U © U
NLR/MLR up to baseline) were derived e-E i y
hied P g ) q NLR p'tlgﬁi median ) 09(2.12,431]  2.88(2.05,405] 298 [2.11,4.29] i i St
*  Weighted pre-ED trends (#) and mean systemic
yveighted p 0 Y’ MLR pre-ED, median RESULTS
inflammation marker (SIM) levels, before and [1OR] 0.42[0.31,0.57]  0.41[0.31,0.54]  0.42[0.31,0.57]

Number of SIMs pre-
ED, median [IQR]

during ED, (#) were combined via outer product and
input into a logistic regression with age, sex, and
race/ethnicity covariates to predict AD/ADRD
incidence.

* Cohort: 52,816 patients; 3,017 (5.6%) developed AD/ADRD. Median NLR
3.48 [3.25-5.75] and MLR 0.46 [0.32—0.68] at initial ED visit, with slightly
lower pre-ED values across 8 [6—13] samples.

* Main Result: In the 20% validation set, the 5-year prediction model
incorporating >8 pre-ED SIM values achieved an AUC of 0.725,
outperforming ED-only SIMs (AUC 0.708) and demographics alone (AUC
0.684). Similar relative gains were observed in sub-cohorts with fewer SIM
measurements.
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Means () and trend (8) of NLR, MLR up to baseline predicts AD/ADRD (Y):

Baseline: First Emergency Department (ED) visit
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* Model Comparison (Figure 2): ROC curves stratified by prediction window
(3, 5, 7 yrs) and minimum lab samples (3, 5, 7 pre-ED). The full ED-SIM

<

- o trajectory model (Pre-ED + ED SIM + Demographics) outperformed the ED
Ho(NLR) SIM + Demographics model and the demographics-only model. All models
Ho(MLR) adjusted for age (linear/quadratic), sex, and race/ethnicity (Figure 2).
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CLUSIONS AND FUTURE W
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1 (MLR) * Incorporating markers of systemic inflammation (NLR, MLR) measured during and prior
H Prediction to an initial ED visit substantially improves AD/ADRD risk prediction. While SIMs from
ind a single ED visit demonstrate strong predictive performance, inclusion of prior values
« d provides additional improvement, substantiating the role of systemic inflammation in
Up to 2 years prior to ED —_— AD/ADRD.

90-day exposure gap 90-day outcome gap

Funding: This study was supported by the VA Cooperative Studies Program

1. He etal. 2026. Neutrophil inflammation metrics are associated with the risk of future dementia in large data from NYU Langone Hospitals
and the Veterans Health Administration.. Alzheimer’s and Dementia.

2. Galardo et al. 2024. Neutrophil to lymphocyte ratio (NLR) and short-term mortality risk in elderly acute medical patients admitted to a
University Hospital E: I Intern Emerg Med.




