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[Abstract] Objective To determine the optimal cut—off value of critical-care pain observation tool (CPOT)
in assessing degree of pain in patients undergone craniotomy, and to determine the sensitivity and specificity of CPOT
with this cut—off value. Methods A prospective observational study was conducted in Beijing Tiantan Hospital.
A total of 118 patients admitted to intensive care unit (ICU) after craniotomy was consecutively enrolled during August
2014 to August 2015. CPOT and visual analogue scale (VAS) were used to assess the pain before, during and 20 minutes
after the removal of central venous catheters, and the difference was compared between two scores at three time points.
Receiver operating characteristic (ROC) curve was used to determine the optimal cut—off values for evaluation of the
sensitivity and specificity of CPOT. Patients' complaint of pain was considered the "gold-standard". Results CPOT
values (inter—quartile range) before, during and after the procedure were 0 (0-3), 0 (0-6) and 0 (0-2), respectively; while
VAS values were 4 (1, 6), 3 (1, 6) and 4 (1, 6), respectively. CPOT value during the procedure was significantly higher
than CPOT values before and after the procedure (both P < 0.01). When the optimal cut—off value of CPOT was 1, CPOT
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showed the highest Youden index before, during and after the procedure (1.183, 1.515, and 1.438, respectively), and
showed high specificity (all 100%) and low sensitivity (18.3% and 43.8%, respectively) when assessing the pain before
and after the removal of the catheter. The sensitivity and the specificity were high when assessing the pain during the
procedure, the sensitivity was 69.4%, and the specificity was 82.1%. When the optimal cut—off value of VAS was 2 before
and during the procedure, and was 4 after the procedure, VAS showed the highest Youden index, 1.568, 1.452, and 1.509,
respectively. VAS demonstrated high sensitivity and specificity before, during and after the procedure (sensitivity was
97.2%, 95.2% and 75.0%, respectively; specificity was 59.6%, 50.0% and 75.9%, respectively). The area under ROC
curve (AUC) of CPOT before, during and after the procedure were 0.592 [95% confidence interval (95%CI) = 0.490-
0.693], 0.778 (95%CI = 0.693-0.863) and 0.719 (95%CI = 0.627-0.811), respectively; the AUC of VAS before, during
and after the procedure were 0.846 (95%CI = 0.771-0.920), 0.767 (95%CI = 0.681-0.854) and 0.838 (95%CI = 0.767-
0.909), respectively. The AUC of VAS before and after the procedure was significantly higher than the AUC of CPOT
(P < 0.001 and P = 0.006), while there was no significant difference between the AUC of VAS and CPOT during the
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procedure (P = 0.826). Conclusion CPOT can be used to assess the pain during painful procedure, and it shows high

accuracy, but with poor evaluation effect on pain in rest.

[Key words] Critical-care pain observation tool; Visual analogue scale; Pain; Brain injury
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AYE AAREERRER IR FERGIE

ZVEihi 5 (acute lung injury , ALI)
WG HLAH A 45145 (ventilator induced lung injury,, VILI)
Rz AILFE G PR 48 (ventilator—associated pneumonia, VAP)
X FRARPERT % (community acquired pneumonia, CAP)
B e RAS At (hospital acquired pneumonia, HAP)
P B FE P i
(chronic obstructive pulmonary disease, COPD )
ATERPI A SR AR
(acute respiratory distress syndrome, ARDS)
LB G RV ER G R
(systemic inflammatory response syndrome, SIRS )
Z B I RER AT LR SR
(multiple organ dysfunction syndrome, MODS)
PR Bk PE4 (Glasgow coma score, GCS)
MR R P4 ( Glasgow outcome score, GOS)
fajfl e AR B
(simplified acute physiology score, SAPS)
AR B SR MR BT > R SE
(acute physiology and chronic health evaluation, APACHE )
BRAETIES
(sequential organ failure assessment, SOFA)
Jiti 98 "= FE FE BE 8 X (pneumonia severity index, PSI)
L 47 7 B DA FE 4
(index of quantitative assessment, IQA )
IR BRI P> (restlessness score, RS)
Richmond ¥l — SHEPES
(Richmond agitation—sedation scale, RASS)
Riker ZE i FNERBIPT-43 ( sedation—agitation scale, SAS)

B - A - i -

PGSR TES (visual analogue scale, VAS )
e [F JRHp 2t R IR IE53 (confusion, uremia,
respiratory rate, BP, age 65 years, CURB-65 #-43)
fE R E PR T R
(critical—care pain observation tool , COPT)
JokAHE (22 B ) i St LS
(percutaneous oxygen saturation, Sp0,)
A EF5H (oxygenation index, Pa0,/Fi0,, O1)
SEYEh KR (mean arterial pressure, MAP)
Fr ik (central venous pressure CVP)
hlik Il 4047 1% (arterial partial pressure of oxygen, Pa0,)
Bk A ALRR IR
(arterial partial pressure of carbon dioxide , PaCO,)
PR 4Rk o3 T
(end tidal carbon dioxide partial pressure, Py, CO,)
A5 ANl 7K F5 %% (extravascular lung water index, EVLWI)
Jit i A 368 75 P K
(pulmonary vascular permeability index, PVPI)
ANE MASRE S F8 8K (Systemio vascular resistance index, SVRI)
e PN I 25 52840 (intrathoracie blood volume index, ITBVI)
S JBIE % (peak inspiratory pressure, PIP)
KI5 1 (platform of the airway pressure, Pplat )
ISR IE H (positive end—expiratory pressure, PEEP)
[F] 2 (e A 43 <
(synchronized intermittent mandatory ventilation, SIMV )
AUE TR RETGE
(airway pressure release ventilation, APRV )
RSN % A (extra corporeal membrane oxygenation, ECMO )



