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testing in critical care. The respondents considered the glucose test as the most essential
critical test followed by Full Blood Count (FBC), and then electrolytes, urea and creatinine.
Blood gases ranked quite low with only 62% of the healthcare professionals considering
them as a critical blood test. This was confirmed as it was found that only 31.6% of the
respondents had blood gases devices in their institutions. Abbott’s i-STAT was the most
common POCT device used for blood gas estimation by 45% of the respondents, followed
by Instrumentation Laboratories, 3500 and 4000 series (9.8%) and then by Roche’s Cobas
B221 (9%). From the features of blood gas devices which included price of analyser,
price of cartridge, analysis time, portability, range of tests, power supply and volume of
blood used, the price of analyser, was the product feature that respondents considered
as most important. About one third of respondents ranked analysis time or range of tests
possible as a priority specification, while about one quarter prioritised portability, price of

cartridge or volume of blood needed. Power supply was the lowest ranking feature.

Introduction

Critical care is still in its infancy in many low-income countries
such as Nigeria [1]. These services have been affected by low wages,
exodus of manpower, government inability to fund hospitals and
corruption [2]. Fatality rates are quite high in Nigeria, Intensive
care units’ mortality rates have been described as 69.4% in severe
head injury patients, 43.5% in medical neurological, 33% and
52% in obstetric patients [2-6]. Laboratory tests and diagnostic
equipment play critical roles in the management of severely ill
patients. Laboratory tests are crucial in the management of patients
in critical care situations and clinicians rely on the laboratory to
provide them with the requested test in a timely fashion; the
faster the results arrive to the clinician, the earlier they are able
to initiate management. For example, acute respiratory infections
are relatively common as the cause of death in children in
developing countries [7] and therefore estimation of blood gases

is of paramount importance. Since the introduction of portable
analyzers, blood gas analysis has been an important diagnostic tool
in assessing the critically ill patient.

Point-of-Care Testing (POCT) is the term given to the diagnostic
testing performed usually by means of a portable device near
the patient, outside the main laboratory setting [8]. The main
advantage of POCT devices is the reduction of turnaround time.
This eliminates some steps in the laboratory testing process, such
as specimen transport and result distribution, as well as specialist
sample taking and second party reading and recording of the result
[9]. An earlier survey on POCT devices in Nigerian physicians
showed that blood gases devices were owned or used by 10% to
40% of the doctors [10]. Furthermore, the laboratory turn-around
times showed that in critical care departments such as emergency,
dialysis and intensive care units, the average turn-around time
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was between 5.12 - 8.33 hours. Interestingly, 20% - 47% of the
clinicians received their results less than 2 hours after a request for
acute situations in the emergency, special care, intensive care and
dialysis units [11]. It was concluded that laboratory turnaround
times in the critical situation in Nigeria could be improved with
the use of point of care blood gas testing devices. Based on this we
decided to conduct another survey to fully understand critical care
laboratory tests and use of POCT blood gas analyzers in Nigeria from
a population consisting of mainly laboratory scientists, technicians

and a few clinicians.

Materials and Methods

Part1

A survey was carried out on a total of 95 laboratory scientists,
laboratory technicians, doctors and nurses in Nigeria, to get an
understanding into their knowledge of laboratory tests requested
in a critical situation and the use of POCT devices. The respondents
were asked to answer closed-ended questions of a structured
questionnaire with fixed multi-answer options on SurveyMonkey. A
random sampling method was used for collecting the primary data
for the study. The population was taken from a database, which
consisted of 65% laboratory scientists/technicians, 19% doctors
and 16% nurses. 67% of the respondents were based in public
health institutions and the remaining 33% from Private health
institutions (Figure 1). The questionnaire was mailed out to the
respondents and completed and returned, the respondents were
compensated with £10 worth of airtime on their mobile phones for
taking part in the study.

Figure 1: Population of respondents.

The questions asked in the questionnaire were as follows:

1.  Which critical care tests do you believe are essential for

your practice?

2. How many tests are carried out in your establishment a
month?

3. Tick the box for the point of care device you have in your
establishment.

4. Which of these devices do you know of that are used to
measure blood gases in your establishment? Which of these
devices have you used to perform blood gas estimations on?

5. What do you look for in the specifications of a point of
care blood gas analyser? Please rank in order from 1st - 7th, left
to right.

Results

Question: Which critical care tests do you believe are essential
for your practice?

The survey assessed which of the 10 tests were seen as
essential. In their order of popularity, as per the response percent
of the total 95 respondents, the glucose blood test was considered
the most essential critical test followed by full blood count (FBC),
electrolytes, blood gases, cardiac and clotting markers. Blood gases
ranked quite low with only 62% of the healthcare professionals
considering them as essential in critical care management.
Cardiac and clotting markers ranked the lowest at 56% and 54%,
respectively (Figure 2).
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Figure 2: Tests considered essential.

Question: How many tests are carried out in your establishment
a month?

Table 1: Number of critical care tests performed per month.

Total
Test
Response Average Response Count

1. Full Blood Count 1108.6 93
2. Glucose 753.6 94
3. Creatinine 661.9 91
4. Potassium 631.2 92
5. Sodium 628.3 90
6. Urea Nitrogen 618.4 89
7. Calcium 384.3 84
8. Blood Gases 164.1 74
9. Clotting markers 146.5 74
10. Cardiac markers 90.5 64

N= 95

Table 1 showed the monthly average number of critical care
tests done in the respondents’ institutions. The total monthly tests
performed on average ranged from 90.5 tests for cardiac markers
to 1,108.6 tests for FBC. The glucose test was second to FBC in the
average number of monthly tests of 753.6, and ahead of the group

of electrolytes tests. There was a comparatively lower number
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of tests performed monthly for blood gases, cardiac and clotting
markers (Table 1).

Question: Tick the box for the point of care device you have in

your establishment?

The commonest POCT device was shown to be blood glucose
meters, present in the establishments of 91% of the respondents
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(Figure 3). The answers were split in 3 groups: The first group of
POCT devices (glucose, pregnancy, urine chemistry, electrolytes,
coagulation and bilirubin) were owned or used by more than 40%
of the respondents, the second group of POCT devices (cholesterol,
blood gases, cardiac enzymes and drugs of abuse) were owned or
used by 10% to 40% of the respondents.
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Figure 3: Graph showing possession of Point of Care Devices in Respondents’ Establishments.

Question: Do you know which of these devices are used to
measure blood gases in your establishment? & which of these

devices have you used to perform blood gas estimations on?
The respondents were provided a list of 14 blood gas devices:
1.  Abbotti-STAT
2. Roche Cobasb 221
3. Instrumentation Laboratory GEM Premier 3500
4. Instrumentation Laboratory GEM Premier 4000

5. Nova Biomedical Critical Care Xpress

ABL 800

OPTIR

OPTICCA-TS
RAPIDPoint 400/405
pHOx series

IRMA TruPoint
RAPIDLab 1200

ABL B0

GEM Premier 3500
RAPIDPoint 340/350
Critical Care Xpress
GEM Premier 4000
Cobasb 221

FSTAT

0.0% 5.0%

# Used in Establishment

6.  Siemens RAPIDPoint 340/350
7. Radiometer ABL 80

8.  Opti Medical OPTI CCA-TS

9.  Radiometer ABL 800

10. Siemens RAPIDLab 1200

11. Siemens RAPIDPoint 400/405
12. ITCIRMA TruPoint,

13. Opti Medical OPTI R

14. Nova Biomedical pHOx series
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Figure 4: Graph to show the frequency of use of several brands of Blood Gases Devices.
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The devices used by respondents had comparable percentages
to those used in their establishments. The Abbott i-STAT stood out
as the main analyser used by 45% of the respondents, followed by
the Cobas b221, GEM Premier 400 and Critical care Express by 5 -
10% of the respondents (Figure 4).

Question: Ranking of product features for blood gas devices.

Ranking of the specifications for Blood Gases Devices. The
respondents were provided with a choice of 7 product features of
blood gas devices:

1.  Price of analyser
2. Analysis time
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3. Price of test cartridge

4.  Portability

5. Range of tests

6.  Volume of blood required
7. Power supply

The price of analyser device is ranked first and the power
supply is 7. There may be no significant statistical differences in
the prioritisation of analysis time, price of cartridge, portability and
range of tests ranked 2", 37, 4% and 5% respectively (Figure 5).

30
2
2
1
1
0
0.0

Portability = Rangeoftest

Volume of
blood

Power supply

Figure 5: Graph to show Respondents” Ranking of Specifications for Blood Gas Devices.

Discussion

Performing laboratory tests is important in assessing the crit-
ically ill patient, tests such as blood gases, glucose, sodium, potas-
sium, ionized calcium, haematocrit/haemoglobin have been identi-
fied as critical laboratory test in air ambulances [12]. In this study,
the respondents considered the glucose test as the most essential
critical test followed by Full Blood Count (FBC), electrolytes, urea
and creatinine (68% - 86%). This is comparable to an earlier sur-
vey carried out on physicians, where the top three analytes selected
to be available at point of care were glucose, potassium and hae-
moglobin [10]. Tests for blood gases, cardiac markers and clotting
were not considered as highly as the others as critical laboratory
tests, this observation is confirmed based on the number of tests
performed monthly by their respective laboratories. The average
number of blood gas tests amounts to a quarter of the average num-
ber of basic electrolytes tests. This observation may be a reflection
of the lack of ability to perform these tests for these parameters by

the individuals in their institutions locally or externally. POCT plays
a paramount role in managing the patients in critical care situations
like the operating room, emergency room, and intensive care unit
[13,14].

In an earlier study in Nigerian physicians, only about a third
(32.1%) had access to a POCT device that measures electrolytes.
Less than that number had access to a POCT device that measures
blood gases (16.5%), coagulation (21.1%) and cardiac enzymes
(5.5%) [10]. In this study, a higher number of respondents had a
POCT device in their institutions for electrolytes (50.5%), blood
gases (31.6%), coagulation (44.2%) and cardiac markers (24.2%),
the reason for this is most likely due to the composition of the
respondents which are more predominantly laboratory personnel.
There are several POCT devices that are used in critical care such as
Abbott i-STAT, Roche Cobas b 221, GEM Premier 3500, 4000, Nova
Biomedical Critical Care Xpress, Siemens RAPIDPoint 340/350,
RAPIDPoint 400/405, RAPIDLab 1200, Radiometer ABL 80, Opti

Copyright@ ] Bolodeoku | Biomed | Sci & Tech Res | BJSTR. MS.ID.004052.

18251


http://dx.doi.org/10.26717/BJSTR.2020.24.004052

Volume 24- Issue 3

DOI: 10.26717/BJSTR.2020.24.004052

Medical OPTI CCA-TS, Radiometer ABL 800, ITC IRMA TruPoint,
Opti Medical OPTI R and Nova Biomedical pHOx series. In this
study, the Abbott i-STAT stood out as the main analyser used by
45% of the respondents, followed by the Cobas b221, GEM Premier
400 and Critical Care Express by 5-10% of the respondents.

These results are comparable to findings in an earlier survey
conducted solely on a small number of physicians, the Abbott
i-STAT device was the most commonly owned or used from the
POCT devices list that was provided which consisted of Abbott’s-i-
STAT, Roche-AVL Opti, Bayer-Rapid Point 400, Bayer-Chiron, Nova
Biomedical-Nova, Radiometer-ABL, ABL 70/77, Instrumentation
Laboratory-GEM Premier, Synthesis, Diametrics-ITC IRMA [10]. In
a survey on the market share of hospitals using a blood gas POCT
device in the United States of America carried out by Enterprise
Analysis Corporation, fifty four percent (54%) had the Abbott
i-STAT device, with 14% using the IL GEM Premier instruments and
8% using the Radiometer ABL [15]. Itappears that the i-STAT device
is the market leader even in developing countries like Nigeria. In
the acquisition of POCT devices, it is important to appreciate the
features of the product that would interest clinicians and laboratory
personnel. From the features of blood gas devices provided
which included price of analyser, price of cartridge, analysis time,
portability, range of tests, power supply and volume of blood used.
In this study, not surprisingly the price of analyzer, was the product
feature that respondents considered as most important.

About one third of respondents ranked analysis time or range
of tests possible as a priority specification, while about one quarter
prioritized portability, price of cartridge or volume of blood needed.
Power supply was the lowest ranking feature, this was quite
surprising considering that the country is subject to a large number
of electricity power cuts. In this survey where the respondents
were predominantly laboratory personnel in Nigeria, respondents
considered the glucose test as the most essential critical test
followed by full blood count (FBC), and then electrolytes, urea and
creatinine (68%-86%). Blood gases ranked quite low with only
62% of healthcare professionals considering them as a critical
blood test. This was confirmed by 31.6% of respondents having
blood gases devices in their institutions. Abbott’s, I-STAT was the
most common POCT device used for blood gas estimation, followed
by Instrumentation Laboratories, 3500 and 4000 series (9.8%)
and then Roche’s Cobas B221 (9%). The price of analyser was the
product feature that respondents considered as most important.

In conclusion, the findings from this study on critical care testing
show that measuring blood gases, cardiac and coagulation markers
are still in its infancy in developing countries like Nigeria and price

may play an important factor in the acquisition of the POCT devices.
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