Hald| oIt 27(2) 1 101-110, 2019 O N
https://doi.org/10.22722/KJPM.2019.27.2.101 ISSN 1225-6471

FEA A BAfeh w1 S o] 7]ofsie
WA Ao TE AT

A Study on Clinical Variables Contributing to Differentiation of Delirium
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—| ABSTRACT

bjectives : It is not clear which clinical variables are most closely associated with delirium in the Intensive
Care Unit (ICU). By comparing clinical data of ICU delirium and non-delirium patients, we sought to
identify variables that most effectively differentiate delirium from non-delirium.

Methods : Medical records of 6,386 ICU patients were reviewed. Random Subset Feature Selection and
Principal Component Analysis were utilized to select a set of clinical variables with the highest discriminatory
capacity. Statistical analyses were employed to determine the separation capacity of two models-one using just
the selected few clinical variables and the other using all clinical variables associated with delirium.

Results : There was a significant difference between delirium and non-delirium individuals across 32 clinical
variables. Richmond Agitation Sedation Scale (RASS), urinary catheterization, vascular catheterization, Hamilton
Anxiety Rating Scale (HAM-A), Blood urea nitrogen, and Acute Physiology and Chronic Health Examination 11
most effectively differentiated delirium from non-delirium. Multivariable logistic regression analysis showed that,
with the exception of vascular catheterization, these clinical variables were independent risk factors associated with
delirium. Separation capacity of the logistic regression model using just 6 clinical variables was measured with Re-
ceiver Operating Characteristic curve, with Area Under the Curve (AUC) of 0.818. Same analyses were performed
using all 32 clinical variables;the AUC was 0.881, denoting a very high separation capacity.

Conclusions : The six aforementioned variables most effectively separate delirium from non-delirium. This
highlights the importance of close monitoring of patients who received invasive medical procedures and were
rated with very low RASS and HAM-A scores.
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Table 1. Clinical and demographical characteristics of the 980 included patients

Total (h=980) Non-delirium (n=490) Delirium (n=490) p-value
Age (year) 71 (59-78), (17-94)t 71 (59-78), (17-94) 71 (59-78), (17-93) 0.950
Gender 0.696
Male (%) 586 (59.8) 296 (60.4) 290 (59.2)
Female (%) 394 (40.2) 194 (39.6) 200 (40.8)
ICU stay (day) 4.41 (7.72-2), (1.5—4) 7 (4-14), 1-156) <0.001*

* 1 p<0.05, T: Median (Quartile 1-Quartile 3), (Min-Max), T : Number (percentile)
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Table 2. Comparison between delirium and non-delirium using 40 clinical variables

Variables Total (n=980) Non-delirium (n=490) Delirium (n=490) p-value
RASS -0.39 (-1.89-0), (-4.14-2) 0 (0-0), (-3.81-1) -1.23 (-2.5--0.5), (-4.14-2) <0.001*
Foley 0.8 (0.67-0.92), (0-1) 0.67 (0.5-0.8), (0-1) 0.9 (0.8-0.97), (0-1) <0.001*
Catheter 0.75 (0.5-0.91), (0-1) 0.67 (0.5-0.8), (0-1) 0.88 (0.75-0.95), (0-1) <0.001*
HAM-A 0 (0-10), (0-43.75) 6.39 (0-11), (0-26) 0 (0-3), (0-43.75) <0.001*
BUN 21.55 (14.73-34.11), (4.03-168.97) 18.15 (13.15-26.8), (4.03-141.35) 25.65 (17.7-38.9), (4.4-168.97) <0.001*
APACHE Il 18 (14-24), (0-49) 16 (12-21), (5-41) 20.23 (16—26), (0—49) <0.001*
Haloperidol 0 (0-0), (0-13) 0 (0-0), (0-2.5) 0 (0-0), (0-13) <0.001*
(PO, IV, IM)
Drainage 0 (0-0.2), (0-1) 0 (0-0.33), (0-1) 0 (0-0.08), (0-0.67) <0.001*
Na (sodium) 137.33 (134.75-140), (123-153.67) 136.5 (134.5-139.38), (123—153.67) 138 (135.11-140.86), (123-152.5) <0.001*
Lorazepam 0 (0-0), (0-16) 0 (0-0), (0-8) 0 (0-0), (0-1¢) <0.001*
(PO, IV, IM)
Midazolam (IV, IM) 0 (0-0.45), (0-540.92) 0 (0-0), (0—292.47) 0 (0-39), (0-540.92) <0.001*
Quetiapine (PO) 0 (0-0), (0-517.49) 0 (0-0), (0-54.55) 0 (0-0), (0-517.49) <0.001*
Physical restraint 0.4 (0-0.8), (0—25349) 0 (0-0.5), (0—25349) 0.71 (0.4-0.94), (0—16899) <0.001*
Dexmedetomidine 0 (0-0), (0—2440) 0 (0-0), (0-1314.3) 0 (0-0), (0-2440) <0.001*
hydrochloride (IV)
HCO3 22.25 (20.5-24.44), (7.35-40.81)  21.84 (20.25-23.8), (10.3—-37.87) 22.64 (20.76—25.12), (7.35-40.81) <0.001*
Bilirubin 0.98 (0.68—1.65), (0.13-43.73) 0.9 (0.65—1.45), (0.15-27.53) 1.06 (0.7-2.07), (0.13-43.73)  <0.001*
Body temperature 36.84 (36.7-37), (35-38.13) 36.82 (36.7-37), (36.3-37.6) 36.85 (36.72—37), (35—38.13) 0.112
Nutrition 2.67 (2.38-3), (1-4) 2.67 (2.43-3), (1.33—4) 2.67 (2.33-3), (1-4) 0.037*
PH 7.41 (7.39-7.44), (7.16—7.56) 7.41 (7.38-7.44), (7.21-7.51) 7.42 (7.39-7.45), (7.16-7.56)  <0.001*
Remifentanil (IV) 0 (0-5), (0-39.41) 0 (0-0), (0—23) 0 (0—-6.74), (0-39.41) <0.001*
Respiratory rate 19 (16.52-21.38), (9.67-33.5) 18.44 (16.17-21), (10-31.33) 19.35 (17-21.56), (9.67-33.5) 0.002*
Hematocrit 29.48 (27.26-33.17), (19.76—51.05) 30.16 (27.4-34.05), (19.76—51.05) 29.01 (27.18-31.75), (21.9-49.38) <0.001*
Pulse rate 87.61 (77.95-96.82), (48.89-139)  85.33 (74.5-93.82), (48.89—-139) 90 (81-99.17), (50-134.17)  <0.001*
CRP 88.37 (49.19-134.32), (0.2—-327.2)  81.12 (37.3—131.11), (0.2—-327.2) 95.29 (57.17—142.12), (0.9-325.33) <0.001*
Intubation 0.17 (0-0.73), (0—25349) 0 (0-0.5), (0-25349) 0.5 (0-0.88), (0-16899) <0.001*
Diastolic BP 64.5 (58.19-70.53), (32-110) 64 (56.58—70.92), (34.2—106) 64.83 (59—70.5), (32—110) 0.020*
Tramadol 0 (0-0), (0—4.19) 0 (0-0), (0-2.25) 0 (0-0), (0-4.19) 0.391
(PO, IV, IM)
Albumin 2.91 (2.68-3.2), (1.5-4.5) 2.99 (2.7-3.3), (1.5-4.5) 2.86 (2.63-3.08), (1.78-4.2)  <0.001*
Oxycodone (PO) 0 (0-0), (0-40) 0 (0-0), (0—40) 0 (0-0), (0-20) 0.431
Olanzapine 0 (0-0), (0-11.25) 0 (0-0), (0-5.71) 0 (0-0), (0-11.25) 0.006*
Fentanyl 0 (0-0), (0-14) 0 (0-0), (0-14) 0 (0-0), (0-8.4) 0.026*
Hemoglobin 10.04 (9.26—-11.1), (6.39-16.68)  10.29 (9.45-11.53), (6.39-16.66)  9.75 (9.1-10.75), (7.33—16.68)  <0.001*
Risperidone (PO) 0 (0-0), (0-2.51) 0 (0-0), (0-0.5 0 (0-0), (0-2.51) 0.020*
Fentanyl (IV) 0 (0-0), (0—4576.9) 0 (0-0), (0—4264.7) 0 (0-500), (0-4576.9) <0.001*
Acetaminophen/ 0 (0-0), (0-5.5) 0 (0-0), (0—-4) 0 (0-0), (0-5.5) 0.246
Ibuprofen/codeine
phosphate (PO)
Morphine (IV) 0 (0-0), (0-106.67) 0 (0-0), (0-106.67) 0 (0-0), (0—-44) 0.661
Pethidine (IV, IM) 0 (0—25), (0—200) 0 (0-31.25), (0-175) 0 (0-25), (0—200) <0.001*
Systolic BP 127 (116.63—136.83), (75-187) 126.31 (116-137), (75-187) 128.2 (117.2-136.35), 0.680
(82.5-174.25)
Propofol (IV) 0 (0-0), (0-240) 0 (0-0), (0-0) 0 (0-0), (0-240) 0.158
Oxycodone/ 0 (0-0), (0-2.5) 0 (0-0), (0-2 0 (0-0), (0-2.5) 0.686

naloxone (PO)

* 1 p <0.05. Median (Q1-Q3), (Min-Max). RASS : Richmond Agitation Sedation Scale, HAM-A : Hamilton Anxiety Rating Scale, BUN :
Blood Urea Nitrogen, APACHE : Acute Physiology and Chronic Health Examination I, PO : per oral, IV © intravenous, IM : inframuscular
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Fig. 1. Principal Component Analysis and the Euclidean Distances between Delirium and Non-delirium Groups Using Various Clinical
Variables. Principal component planes were constructed using top 3 variables, top 6 variables, fop 22 variables, and top 32 vari-
ables as represented above. As shown on the right upper corner, Euclidean distance between deliium and non-delirium group was
greatest using the top 6 variables (RASS score, use of foley catheter, use of vascular catheter, HAM-A score, BUN, and APACHE I
score). The right upper figure also shows the two groups are relatively well separated without mixing.

Table 3. Logistic regression using top six clinical variables

Univariable Multivariable

OR (95% CI) p-value OR (95% CI) p-value
RASS 0.49 (0.44-0.56) <0.001* 0.659 (0.57-0.76) <0.001*
Foley catheter 99.7 (46.5-214.0) <0.001* 25.6 (10.8—60.6) <0.001*
Vascular Catheter 12.9 (7.5-22.1) <0.001* 1.7 (0.9-3.3) 0.098
HAM-A 0.92 (0.90-0.94) <0.001* 0.92 (0.90-0.95) <0.001*
BUN 1.024 (1.016-1.032) <0.001 1.011 (1.002—-1.020) 0.012*
APACHE Il 1.081 (1.061-1.102) <0.001 1.032 (1.009-1.056) 0.005*

# 1 p <0.05. RASS : Richmond Agitation Sedation Scale, HAM-A : Hamilton Anxiety Rating Scale, BUN : Blood Urea Nitrogen,

APACHE Il : Acute Physiology and Chronic Health Examination i
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Fig. 2. Receiver Operating Characteristic Curves for Compari-
curve using top 6 clinical variables (RASS score, use of foley
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Il score) to differentiate the delirium from the non-delirium
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