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A comparative clinical study on the accuracy
and efficacy of Accumate® 1100, an infusion
pump for patient-controlled analgesia
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Background: The accuracy and efficacy of patient-controlled
analgesia (PCA) devices are crucial because malfunction of the
devices may lead to fatal outcomes. The aim of this study is to
evaluate the accuracy and efficacy of Accumate®™ 1100, an
electronic PCA pump, in comparison with GemStar® infusion system.
Methods: Fifty patients scheduled for gastrectomy or colon
resection were assigned to the Accumate or GemStar group (n =
25 in each group). Intraoperatively, backflow, siphonage, auto-
clamp function, and lockout time were tested. Postoperatively, PCA
using either Accumate® 1100 or GemStar™ infusion system
according to the assigned group was maintained for 48 hours. For
PCA, fentanyl 1,500 ug and ketorolac 180 mg in 100 ml were used
(demand bolus 1 ml, background infusion 1 mi/h, lockout time 15
minutes). The accuracy of the total infused dose and the level of
satisfaction of the patients and users were assessed. The results
were compared between the two groups.

Results: Although backflow and auto-clamp backflow were less with
GemStar” infusion system, their extent was negligible in both
groups. Siphonage was not different between both pumps. Auto-
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clamp and lockout time worked without abnormalities. The relative
error of total infused volume over 48 hours was —0.26 + 1.20%
and —0.34 = 0.48% in the Accumate group and GemStar group,
respectively. The Accumate group showed a higher level of
satisfaction in terms of the ease of priming (P < 0.05).
Conclusions: The accuracy and clinical efficacy of Accumate®
1100 were comparable to those of GemStar® infusion system.
(Anesth Pain Med 2016; 11: 36-41)

Key Words: Equipment safety, Infusion pumps, Patient-cont-

rolled analgesia.
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Table 1. Backflow,/\Siphonage and Auto-clamp Test for Accumate™
1100 and GemStar™ Infusion System

Accumate GemStar P value
(n = 25) (n = 25)
Backflow (g) 0.03 £ 043 0.001 £ 007 P < 0.001
Siphonage (g) 015 £ 054 003 £ 004 P =026
Auto-clamp Backflow (g) 0.17 £ 026  0.04 £ 0.04 P < 0.001
Auto-clamp 118 + 524 001 £010 P =073
Siphonage ()
Lockout time test 0 (0) 0 (0) -

(number of counts
of malfunction)

Values are expressed as mean + SD or number (%).

Table 4. Level of Satisfaction of Patients and Healthcare Providers

2

2t

2 AFellAE Fdlell A At} igellA AgEa
+ A 71414 pcA H=J 11009] 7=t=9}
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Accumate ™

Table 2. Accuracy of Timing of Demand Bolus Administration

Accumate GemStar P value
(n = 25) (n = 25)
6 h 022 + 042 0 P < 0.001
24 h 0.14 + 0.40 0.18 + 0.66 P =080
30 h 0.30 + 0.65 0.10 £ 0.30 P = 0.09
48 h 0.12 + 048 0.08 + 0.34 P =070
Values (min) were obtained from the time difference between

pushing demand button and actual administration of demand bolus
based on the infusion history. Values are expressed as mean %
SD.

Table 3. Pain Scores and D/A Ratio

Accumate GemStar

(n = 25) (n = 25) P value
VAS pain score
6 h 54.68 + 17.40 6556 + 1993 P = 0.05
24 h 34.88 + 20.19 46.96 + 18.76 P = 0.03
48 h 22.88 + 15.14 3236 + 1751 P = 0.05
D/A ratio
6 h 63.55 + 15.16 66.73 + 19.81 P = 053
24 h 7341 + 12.30 80.00 + 1211 P = 0.06
48 h 78.60 86.36 P =10.02

(69.99-86.05)  (78.28-94.27)

Values are expressed as mean + SD. P = 0.05 or median
75%) as appropriate. D/A ratio: delivery/attempt ratio.

(25%,

Accumate (n = 25)

GemStar (n = 25) P value

Patient's satisfaction

Noise
Button sense

Carrying weight of PCA pump

Convenience of button cable

Healthcare provider's satisfaction

Filling bag with medications
Mounting tubing set in PCA pump

Ease of priming

Ease of operating keypad

0/0/37/156177
0/2/72/1219
0/1/6/131/5
1711411316

0/4/712/161/3

0/4/79/91/3
0/1/6/131/5
0/2/10/97/4

1711611117 P =054
0/1/5/131/6 P =052
0/0/4/161/5 P = 064
0/1/712/11517 P = 0.76
2/1519/91/0 P =019
0/565/12/17171 P =062
4/1174/61/0 P < 0.001
0/8/171713 P =021

Data are presented as the number of subjects for each level of satisfaction as ‘very unsatisfactory / unsatisfactory / fair / satisfactory /
very satisfactory’.
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This study is the results of “2013 Support project for

comparative clinical study and performance test for medical

devices conducted by The Small and Medium Business
Administration (SMBA)”.
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