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Date: Y e Five patients (0-10 years) were enrolled in the study.

In pediatric critical care patients tolerant to opiates, is Time: Each automated pupillometry (AP) variable was

automated pupillometry more sensitive in detecting Information from patient record, previous 12 hours: PUP Y

opiate abstinence syndrome when compared to the Any Toose/watery stool Ho=D correlated to total daily opiate dose (TDOD) and WAT-1
old standard obser):/ational SCOrNG Svstem? A o efametehing/eaeaing No=0 total score, using Spearman’s rho correlation with p-

g 9 y . Temperature >38C (100.4F) \12:2 Value Set tO OC<0.05.

2-minute pre-stimulus observation

State Asleep/awake/calm =
Awake/distressed =
Tremor None/mild =
Moderate/severe =

BACKGROUND — =

Uncoordinated/repetitive None/mild =

Subject 1: Removed from study after four days due to
inability of device to capture and measure pupil.
Subject 2: TDOD significantly correlated to initial pupill
diameter (p=0.01) (figure 2) and maximum constriction

movement Moderate/severe =
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Opiates are often used in the Pediatric Intensive Care Vawnngleneszing None or 1= _ _
. L . . . 2 - velocity (p=0.01) (figure 8).
Unit to maintain analgesia and sedation. In doing so, | Ave.Pupl MaxPupll  Pupi . _ L L g .
pediatriC patients CIUICkly develop tolerance to Opiates 1;:;‘;:‘;3?2:&‘5“b'-“e"”a““" ST Total Daily nitial Pupil  EndPupil  Pupil  Constriction Constriction Dilation  Time to SUb_IeCt 3: No StatIStha”y SlgnlflCant correlations
and must be S|ow|y tapered Off to avoid inducing Opiate ﬁljsbj:i:‘aep) MuderatEﬁz:f;j:; ':'F'L:"Mz‘;'“ WAT-1 Score "“F"”'*:;LT"““ m:::r | D'::: | l:;T {:!rE:iI {::?;;:I {:1:::’:;:! m{Z:Iﬁ between AP, WAT—1 SCore, and TDOD (ﬁgure 10)
. (arm flexion) ngreased =1 - " e e e oz e es 1w Subject 4: TDOD significantly correlated to pupillary
abstinence syndrome. Currently, the gold standard to o o i O T e B e BT - = . .
- " " ?isrr;zttl?;a?rslzzc;ﬁ:ztate <2min=0 .11 5 5.5 1.9 ﬁl -4.54 -3.13 llﬂﬁ 1.77 unreSt When ellmlnatlng IaSt 2 tlme pOIntS (p=003)
evaluate for opiate abstinence syndrome is the S2min=9 | | | | | | |

12 5.1 45 28 0.23 -2.49 4 1.52 1.24 (figure 26)

6.8 14 6.2 3.6 03 -2.68 -5.74 1.63 NA

Total Score (0-12) o1 . 32 | 25 | 02 | 20 | 28 | 19 | 07 Subject 5: No statistically significant correlations
3.4 b.2 B.5 39 0.23 -3.25 -4.54 111 NA ’
between AP, WAT-1 scores, and TDOD.
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Withdrawal Assessment Tool-1 (WAT-1), which is a 12- -
point subjective scale monitoring for symptoms of opiate
withdrawal. There are currently no objective tools to

val f | bsti d in children. - ngm .
This study attompts to evaluats I automated Automated pupillometry may be more sensitive in UTURE DIRECTIONS
pupillometry is an accurate and reliable tool to = - =
objeptiyely eyaluate for opiate abstinenge syndrome in deteCtl ng Oplate abStl nence sy_nd rome When This exploratory study revealed some statistically
Eﬁg:]rggir?s gin;t)&;i\greotggeeflsei;acr: ;c;)ic;rileastzs;eand com pared tO the WAT-1 SCOrlng SyStem_ significant correlations between automated pupillometry

and total daily opiate dose, and no statistical
significance between automated pupillometry and WAT-
1 scores or between WAT-1 scores and total daily opiate
dose. Therefore, the current study revealed automated
pupillometry may be more sensitive to opiate abstinence
syndrome when compared to the gold standard WAT-1
scoring system. However, limitations included small
sample size, difficulty of device to capture pupils when
surrounded by dark-colored irises, and difficulty of using
device on subjects who were agitated while tapering off
sedation. Future studies may examine use of ultrasound
to measure pupil size.

parasympathetic agonists, they stimulate pupillary
constriction. Further, it has been shown that puplillary
constriction develops tolerance similarly to the analgesic
and euphoric tolerance. It is not until the opiate dose is
manipulated that patients who are tolerant to opiates will
show a change in pupil diameter. Therefore, it is
reasonable to assume that automated pupillometry
could accurately and reliably evaluate for opiate
abstinence syndrome by objectively measuring pupillary
changes as the patient tapers off opiates.
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Figure 2. Total Daily Opiate Dose and Initial Pupil Diameter Figure 10. Total Daily Opiate Dose and WAT-1 Score

M E I H O D S ry = -0.94868, p (2-tailed) = 0.01385. r. = 0.09497, p (2-tailed) = 0.5349.

Opiate-tolerant patients in the pediatric intensive care ol DAy Oniate Doce and Max Punil Conctriction Veloc
unit were enrolled in this study. Data was collected twice foralbaly Oprie B o Mex Pupl Constriction Veloclty AC KN OWLEDGEMENTS

daily. The WAT-1 scale was collected first, and then Special thanks to NeurOptics, Inc. for loaning the

automated pupillometry was performed. The right eye research device and to the physicians and staff at

was utilized to collect data on the pupillary light Cook Children’s Pediatric Intensive Care Unit for
response, while the left eye was utilized to collect data assisting with the project.

on pupillary unrest without a light stimulus. Lastly, total
daily opiate dose (TDOD) was calculated and converted
to morphine milligram equivalents (MME) for each day :
on study. oy
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Figure 26. Total Daily Opiate Dose and Pupillary Unrest
r, = -0.551583, p (2-tailed) = 0.15646.
rs = -0.85084, p (2-tailed) = 0.03171 when eliminating last 2 time points

Figure 8. Total Daily Opiate Dose and Max Pupil Constriction Velocity.
r, = 0.94868, p (2-tailed) = 0.01385.
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