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Arterial blood gas analyzers

Which is appropriate for point of care testing

in the critical care unit?

OBJECTIVE Arterial blood gas analysis is a basic laboratory investigation in
the critical care unit. In the past, a big problem in critical care management
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was the waiting period for arterial blood gas results from the laboratory.

Currently, the new concept of point of care testing (POCT) helps to solve this

MepiAnyn oto TéAog Tou dpBpou

problem. METHOD In this article, the properties of the 7 blood gas analyzers

presently available in Thailand are assessed with a view to finding the model
which is the best suited to POCT purposes. A property-utility analysis was
made. RESULTS AND CONCLUSIONS The turnaround time per unit weight of
7 available analyzers was determined. According to the property per utility
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analysis, the OPTI CCA and the OPTO R are the arterial blood gas analyzers

best suited for use in the POCT setting.

Arterial blood gas analysis is a basic laboratory
investigation that is indicated for assessment of acid
base, ventilation and oxygenation the patients.” Due to
the need for arterial blood collection, it is considered as a
laboratory procedure that is not routinely used in general
clinical settings but it is an essential method for patient
evaluation in critical care units (CCUs) such as the intensive
care unit (ICU) and the emergency department.?

In the past, the arterial blood gas analysis was usually
performed in the central laboratory and it was necessary to
transfer the blood sample to the laboratory. This caused a
big problem in critical care management, with the transfer
followed by a wait for the laboratory result. Now the new
concept of point of care testing (POCT) can help shorten
the waiting time. POCT is based on the precept that the
testing can be performed at the patient care site.>* For
blood gas analysis, a number of new analyzers are in use
that can be applied in the CCU. This is a report of the
assessment of the properties of the blood gas analyzers
presently available in Thailand and further appraisal to find
those best for POCT purposes.

MATERIAL AND METHOD

This is a descriptive study. The author first collected the relevant
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data on the arterial blood gas analyzers available in Thailand, with
the special help of a major POCT company in Thailand, Connect
Diagnostics Thailand. For the assessment, the basic concept of
the characteristics of a good POCT tool were taken into account,
namely a small machine, with low weight and easy to use, for
the effort-utility analysis. For this analysis, the basic principle of
property per utility analysis was used. The utility in this study was
defined as the weight of the analyzer, which is the actual load for
setting the machine in the patient care unit, plus the turnaround
time, which is the main requirement for any POCT analyzer.

RESULTS

Complete data were derived on the 7 arterial blood
gas analyzers available in Thailand. The effort and utility
identified for each analyzer and the turnaround time per
unit weight from the effort-utility analysis are shown in
table 1.

DISCUSSION

The POCT of arterial blood gases is extremely useful
in critical care medicine, where the new version of the
arterial blood gas analyzer must serve the POCT needs
of the users. In the past, determination of arterial blood
gases in the critical care situation was usually problematic
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Table 1. Weight and turnaround time of the seven arterial blood gas
analyzers available in Thailand.

Utility

Arterial blood  Weight (turnaround Turnaround time
gas analyzers (kg) time: sec) per unit weight
OPTICCA 4.00 210 0.019
OPTIR 6.00 210 0.029

Nova Phox 8.20 90 0.091
Gem3000 13.40 70 0.191
Siemens 348 9.10 50 0.182
Roche Omni C 30.00 125 0.240

i STAT 0.63 288 0.002

because of the long waiting time between sampling and
analysis, which caused difficulties in decision-making in the
care of critically ill patients. With the recent introduction
of POCT concept, the setting up of a blood gas analyzer
that can work as a POCT analyzer in the CCU can solve this
problem. Despite the new technology, there is no doubt
that critical care workers are capable of quality control
maintenance of a blood gas analyzer as a POCT device,

V. WIWANITKIT

under the quality control testing parameters.*

As a basic principle, the small analyzer that can give
the fastest result can be the solution for POCT. Every blood
gas analyzer usually has good diagnostic properties but
they may not all be suitable for use as a POCT analyzer.?
An effort-utility model was used for the assessment of
the 7 available blood gas analyzers. Focusing firstly on
the weight of the analyzers, most of the studied analyzers
are light, with the exception of the Siemens 348 and the
Roche Omni C, both of which weigh more than 10 kg, and
are generally used in the central laboratory. Concerning
the turnaround time, all the analyzers can give the result
within 5 minutes, which is acceptable for a POCT tool.

Going on to further effort-utility analysis, the three
analyzers that have the lowest turnaround time per unit
weight are the iSTAT, the OPTI CCA and the OPTO R. However,
the iSTAT has certain drawbacks that should be mentioned,
namely, its requirement of a large blood sample and the
need for reagent preparation that can lengthen the exact
turnaround time. It is therefore suggested that either the
OPTI CCA or the OPTO R would be the best arterial blood
gas analyzers for use in the POCT situation.
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AvaluTég agpiwv apTtnelakov aipatog: Molog eivat KataAAnAGTEPOG
yla pia povada evtatikng gpovtidag;
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TKOMOZX H avaAuon Twv agpiwv aipatog amoTeAel Bactkn Epyactnplakn e€Taon OTIG LOVASEG EVTATIKIG Oepamneiag.

310 MapeAO0dV, N avapovh Yid Ta ATTOTEAECUATA TWV AEPIWV AIMATOG ATTO TO EPYAOTHPLO, YIA TO XEIPIOMO AUTWY TWV

aoBevwy, amoteAoVoE £va oNUAVTIKO TPOPANUA. ZUEPQA, TO €V AOYW TTPORANUA €XEL EMAUVOEL UE TNV EMTOTOU HETPNON

(point of care testing, POCT). YAIKO-MEGOAOZX AloAoynOnkav Kal avaAuOnkav ot 1816TnTeg Twv S1aB€cipwy otnv

TaiAdvdn avaAuTwV AgPIWV AiaTOC avag@opIKda HE TNV aloAdynon Tou KATAAANAOGTEPOU Yyld TN HETPNON TTANGIOV TOU

aoBevouc. AMMOTEAEZMATA KaBopioTnKe o XpOvog Xxpnotpomnoinong avd povada Bdpoug 7 S1aB€oiuwy avaluTtwy.

ZYMMEPAZMATA >0p@wva HE TNV avAAuon TG XPNOoIHOTNTAG, @AiveTal OTL Ol KOAUTEPOL AVAAUTEG yla TN HETPNon

TwV agpiwv Tou aptnplakoL aipatog eivat o OPTI CCA kat o OPTO R.

Né&erg eupeTnpiou: Aépla aptnplakou aipatog, Avaiutég, POCT
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