Prognostic Pupil Reactivity Markers within the first 72 hours of Traumatic Brain Injury
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Introduction Definitions Predicting Unfavorable Outcomes using Logistic Regression
* Poor pupil reactivity: neurological pupillary index (NP1) <3 A) Incidence of Pupil Abnormality B) Burden of Pupil Abnormality

* TBI 1s a major cause of death and disability in the USA . Asymmet.ric pupil.reactivityz difference in NPi > 0.7 m 959 CI m 95% CI

. Poor. pupil reactivity has been §hown to be an early * Anisocoria: size difference in eyes > | Any 145 049-4.67 1 01-1.05  0.004
predictor of neurological deterioration’ Categories of Pupil Abnormalities Unilateral 1.12 0.40-3.27 0.8 Unilateral 1.02 1.00-1.04  0.12

* Absent P}lpﬂ reactivity can help stratify severity and Any Unilateral or bilateral NPi < 3. Diff NPi = 0.7. or Diff Bilateral* 6.65 2.07-23.7 0.002  Bilateral* 1.19 1.05-1.41 0.02
Pl’OgHOSUCﬂte outcome- Size > 1 Table 3: Logistic regression results for incidence and burden of each pupil

. Abnormal pupll phenotypes over the ﬁI‘St 77 hI'S o mil d, Unilateral Unilateral NPi < 3, Diff NPi > 0.7, or Diff Size > 1 abnormality on unfavorable outcomes in patients (* = statistical significance)
moderate, and severe TBI patients 1s poorly characterized Bilateral Bilateral NPi < 3 Predicting Survival in TBI Patients using

Objectives Table 2: Definitions for each category of abnormal pupil phenotypes Cox proportional-hazards model

Kaplan-Meier Curve for Survival in TBI Patients by Minimum NP

* (Calculate the incidence and burden of abnormal pupil it o G A Pupil HR 95% CI pval
phenotypes including unilateral and bilateral pupll e Burden = total number of observations where s.tage criteria met o] Abn
deficits total number of observations 14 Min NPi* | 0.47 | 1.51-1.89 |<0.001
| , , , | o i R Mean NPi* | 0.51 | 1.46-1.81 [<0.001
* Investigate the relationship of abnormal pupil * Unfavorable Outcomes: discharge disposition of deceased, ] | —— Any* | 9.43 | 42.05-Inf |<0.001
phenotypes and unfavorable outcomes at discharge hospice, or long-term care A Uniaroral | 233 | 285173 1 0.038
§ v Bilateral* | 14.9 | 651-Inf |<0.001
. . . , S abnormalities (* = statistical
* A single-center retrospective observational study of 136 Visualization of Pupil Trajectories e - significance)
TBI patients in the Neuro ICU from 2018-2022 with 5™ - - - e
tat - ' Mild TBI (n=49 Moderate TBI (n=20) Severe TBI (n=67 s (s
quantltatlve pupll measurements in the first 72 hours . { ) —— I: - ) { ) Figure 2: Kaplan-Meier Curve for Survival by Minimum NPi
using the Neuroptics pupillometer R s (A an ST g‘m‘w‘*“ﬂa‘ﬂh A :
< e ) (LR Conclusions
Crvlrmll (s 130] Milkd THI fnedd) Moderyie THI (n=200 Severs TH n=kl]l p-alue .-:E:... - F |
D e e &
490 treas. median 11, wPATI  mpom  erm s oo : LA - A - TR - Incidence and burden of bilateral nonreactive pupils 1n
Sax Mala, n ") 95 [T 3 o POk 504 52 (T8 ] ) : . . .
Aace, 4 0.0 & | T the first 72 hours 1s associated with unfavorable
White 1 i) 0 1) 11 ) X ol - . ' _ . 1 iy I . .
— e o — SRR VY e bk ﬁ L outcomes 1n I'BI patients
Hisparic T 6012 T 7 [y o LTSI & et Lt e e .-."J.r. ald —-' = . . . . .
e 0 O . b g . -- » Burden, not incidence, of any pupil abnormality 1s
* | . ° . .
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g Whp— S Jig— Time after admission (hrs) - Many pupil abnormalities are associated with mortality
Owcomprasshen Surgens, » (%) T Shi i i e * minimum of NPi values in both eyes during a single pupillometer reading for a patient
o R At E T i S e, Kri S ** difference in NPi between both eves during a single pupillometer reading for a patient Refe rences
& I"F'I'rl-.l'l'l-ll:lml:'i-ll.liﬂ ?IM'__ zn:m . E::“ -HE:-I-; et *** difference in size between both eyes during a single pupillometer reading for a patient
. 1St 1. Chesnut, R.M.; Gautille, T.; Blunt, B.A.; Klauber, M.R.; Marshall, L.E. The Localizing Value of Asymmetry in
fable 1: Characteristics of StUdy cohort Figure 1: Traj ectories of P“Pﬂ NPi9 minimum NPia and size difference over the Pu;isllary Size in §ever2 Head Injury: Relatie(l)n teo Lesion Tyi): aild Locatioz. ]\?ecb?rosurggerj/ 1:);)4, 384{ 8406—1234’15;
: ‘ ot 41 first 72 hours from admission for TBI patients show increased pupil discussion 845-846.
* Patlents Wlth pre-eX1St1ng eye Condltlons WCIC eXCIUded abnormalities (NPI <3, Diff NPi > 0.7 (ﬂ‘ Diff Size > 1 with threfh(ﬁds 2. Romagnosi, F.; Bernini, A.; Bongiovanni, F.; laquaniello, C.; Miroz, J.-P.; Citerio, G.; Taccone, F.S.; Oddo, M.
. . . . ? . - 0 . . . Neurological Pupil Index for the Early Prediction of Outcome in Severe Acute Brain Injury Patients. Brain
e TBI patients were stratified by severity based on GCS displayed as black dashed line) between patients with mild and severe TBI Sci. 2022, 12, 609. https:/doi.org/10.3390/brainsci1 2050609
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