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Introduction

Use of point-of-care tests (POCTs), which are not im-

plemented in a central laboratory, but are rather carried out 

at the site of treatments, has been increasing during the past 

20 years1). POCT can be applied to a patient’s diagnosis and 

treatment by providing a quick report on results. POCT 

contributes to the increase in satisfaction of patients by 

reducing blood-gathering. In addition, POCT may permit 

prompt test results, which would benefit clinical physicians 

who have many patients to take care2). POCT are best-

known for their use in places where a prompt decision is 

required, including emergency rooms, operating rooms, and 

intensive care units.

Among biochemistry tests, which account for 60-70% of 

laboratory tests performed in hospitals, the electrolyte test, 
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Purpose: Point-of-care tests (POCTs) have the potential to significantly influence management of neonates. The aim of this study 
was to assess the clinical usefulness of the POCT chemistry analyzer in a neonatal intensive care unit (NICU).
Methods: Blood samples of neonates admitted to the NICU were tested using a POCT chemistry analyzer (Piccolo Xpress Chemis-
try Analyzer, Abaxis, Union City, CA, USA) and a central laboratory chemical analyzer (Chemistry analyzer 7600-110, Hitachi Ltd., 
Tokyo, Japan) from March to September, 2010. Correlation of 15 analytes between the POCT and the central laboratory machine 
was evaluated. For consistency of the POCT, three consecutive samplings were performed. Differences among the three tests 
were recorded. The causes of performance errors were checked through log files.
Results: One hundred of 112 pairs of tests for accuracy performed in 54 neonates showed a high correlation between the two ma-
chines. Twelve performance errors occurred during the 112 tests. The most common error was insufficient sample error. Eighteen 
triplet tests performed in 18 patients for consistency revealed a difference range of 3-10%, which was considered to be accept-
able. No error occurred during the 54 tests.
Conclusion: The POCT is capable of analyzing multiple analytes with a minimal amount of whole blood in a short time. The few 
performance errors noted presently are likely preventable. This POCT is concluded to be suitable for use as a simple and rapid di-
agnostic method in the NICU with a minimal amount of blood collected in a less invasive manner. 
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renal function test, and blood-sugar test are very important 

in determining the basic condition of patients in most 

medical environments3). Until now, many hospitals use the 

blood-sugar test using a glucose meter, or electrolytes and 

blood gas analyses using an arterial blood gas analyzer for 

POCT. However, the kind of POCT that permit a com-

prehensive application of biochemistry tests has been rarely 

introduced2).

Recently, POCT have received attention in several dome-

stic university hospital neonatal intensive care units (NICU). 

This is because the approach can lead to prompt results with 

the drawing of less blood. The impact of using POCT in the 

NICU is quite different from that in other parts of the 

hospital, because 1 mL of blood from an infant of 1,500 g 

body weight is the same as 70 mL of blood from an adult4). 

Neonatologists who work in the NICU have had a dilemma, 

as they know that several blood samplings for treatment and 

recognition of the condition of premature patients can cause 

iatrogenic anemia.

The aim of this study was to describe the clinical use-

fulness of the Piccolo Xpress Chemistry Analyzer (Abaxis, 

Union City, CA, USA) in POCT in a NICU by mea suring 

accuracy, consistency and performance assessment. It is 

necessary to state that there were no interests between the 

equipment manufacturer and researchers.

 

Materials and Methods

1. Method of testing using the Piccolo Xpress Chemistry 

Analyzer

Piccolo Xpress Chemistry Analyzer (Abaxis) performs 

tests based on a 2-14 item panel within 12 minutes. Each 

panel is a single use, disposable disc that contains all the 

reagents and diluent necessary to perform a complete fixed 

multi-test. To perform a test, portions of the test object and 

reaction dilution reagent are utilized to check for hemolysis, 

jaundice, or lipid in the cuvettes, and the appropriateness of 

the reagent are examined. The test object is centrifuged, 

combined with the reaction dilution reagent, and moved to 

each of the reaction cuvettes for assessment by each of the 

test items2). For POCT, 100 μL of whole blood is collected 

and dispensed in the selected panel (Fig. 1A). The panel is 

positioned in the analyzer drawer (Fig. 1B). In approximately 

12 minutes, the result is read (Fig. 1C). Three types of panels 

were used for this research. The Comprehensive Metabolic 

Panel (Panel-C) consisted of Na+, K+, Ca2+, total CO2, Cl-, 

glucose, blood urea nitrogen (BUN), creatinine (Cr), alkaline 

phosphatase (ALP), alanine transaminase (ALT), aspartate 

transaminase (AST), total bilirubin, albumin, and total 

protein. The MetLyte Plus CRP panel (Panel-M) consisted of 

Na+, K+, total CO2, Cl-, glucose, BUN, Cr , C-reactive protein 

(CRP), and creatinine kinase (CK). The General Chemistry 13 

panel (Panel-G) consisted of glucose, Ca2+, BUN, Cr, ALP, 

Fig. 1. The operation of the POCT. 100 μL of whole blood is collected and transferred to the selected panel (A). The panel is placed into 
the analyzer drawer (B). In approximately 12 minutes, we could read the results (C).
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ALT, AST, total bilirubin, albumin, total protein, amylase, uric 

acid, and Gamma GT.

2. Accuracy assessment of POCT

Correlation between the results of the POCT and the 

results of central laboratory testing conducted in the NICU at 

Gachon University of Medicine and Science from March to 

June, 2010, was assessed. To reduce tester bias, the same 

designated pediatrician conducted all of the sampling 

procedures. Premature infants with the gestational age <32 

weeks were included. Informed consent was obtained from 

parents prior to sample acquisition. Exclusion criteria were 

death prior to testing or failure to provide informed consent. 

This study was approved by the institutional review board. 

One hundred microliters of whole blood was collected via 

heel puncture. The sample was analyzed using a Piccolo 

Xpress Chemistry Analyzer. At the same time, 1 mL of whole 

blood was collected via the venous route into serum 

separating tubes and testing was carried out in our 

institution’s central laboratory using a model 7600-110 

chemistry analyzer (Hitachi Ltd., Tokyo, Japan). 

For POCT, Panel-M was chosen for patient who under-

went CRP and chemistry analysis at the same time using the 

central laboratory machine. Otherwise, Panel-C or Panel-G 

were randomly selected for the POCT if only chemistry 

analysis was planned at the central laboratory machine.

Results of the central test were compared with items that 

were checked using Piccolo Xpress Chemistry Analyzer, 

including Na+, K+, total CO2, Cl-, glucose, Ca2+, BUN, Cr , ALP, 

ALT, AST, total bilirubin, albumin, total protein, and CRP. 

Correlation coefficient was calculated along with the slope. 

In addition, the distribution of bias between results from 

tests using the central laboratory machine and the POCT 

were analyzed. The closer the difference came to a number 

such as zero, the more accurate was the POCT result. Results 

were subjected to call accuracy assessment (AA).

3. Consistency assessment of POCT

For consistency evaluation, three consecutive samplings 

for the POCT were carried out by the same designated 

pediatrician with ailing infants (gestational age <32 weeks) 

admitted to the same NICU from June to September, 2010. 

The difference of the maximum and minimum values based 

on the median value among the three tests was recorded, 

followed by determination of the average of the differences. 

Lastly, the error ratio was determined by dividing the 

average difference by the median value. The error ratio of 

the POCT was compared with the error ratio of the central 

laboratory machine. Those results are subjected to call 

consistency assessment (CA).

4. Performance assessment of POCT 

Performance errors that occurred during POCT, such as 

no test results or insufficient sample were recorded. The 

causes of performance errors were reviewed through the 

log file of the POCT. We then discussed the reasons for the 

performance errors and tried to eliminate the errors. The 

merits and demerits of the POCT were recorded. Those 

results were subject to performance assessment (PA).

5. Statistics

MedcalcⓇ v11.4.1 (MedCalc Software, Mariakerke, Bel-

gium) was used for statistical analysis of accuracy and 

consistency. P-value <0.05 was defined as being statistically 

significant. 

 

Results

1. Characteristics of the ailing infants

Fifty four infants were enrolled for AA. Their gestational 

ages were from 23 weeks and 4 days to 31 weeks and 1 day. 

The minimum birth weight was 420 g and the maximum 

was 1,615 g. Twenty-four were males and 30 were females. 

Twenty-two were delivered vaginally and 32 were by 

Cesarean section. Eighteen infants were included for CA. 

Gestational ages ranged from 26 weeks and 4 days to 31 

weeks and 5 days. The minimum birth weight was 950 g and 

the maximum was 1,650 g. Male to female ratio and vaginal 

birth to Cesarean section ratio were both 1:1. 
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2. Accuracy assessment

For AA, 112 pairs of tests were conducted on 54 ailing 

infants. The pair of tests were checked when the chemistry 

analysis was needed according to the clinical condition of 

the ailing infants during their NICU stay. For each infant, one-

to-three pairs of tests were done during the admission. 

Among them, performance errors of the POCT were found 

in 12 tests. Therefore, 100 pairs of blood test results were 

used for accuracy assessment of the POCT. Result of AA 

through correlation of the Piccolo Xpress Chemistry 

Analyzer and Chemistry analyzer 7600-110 are shown in 

Table 1 and Fig. 2. Correlation coefficients of CRP, BUN, ALP, 

ALT and total bilirubin were more than 0.9 (P<0.001). 

Correlation coefficients of Na+, K+ were 0.4620, 0.4740, 

respectively.

3. Consistency assessment

Consistency of the items, including Na+, K+, total CO2, Cl-, 

Table 1. Correlation Coefficient between the POCT and the Central 
Laboratory Machine 

Analyte
Correlation 
Coefficient

Slope 
(95% CI)

Intercept 
(95% CI)

P 

Na+ (mmol/L) 0.46 0.31-1.03 0.46-49.56 <0.001

K+ (mmol/L) 0.47 0.23-0.74 -1.19-3.71 <0.001

tCO2 (mmol/L) 0.80 0.54-0.82 8.09-14.90 <0.001

Cl- (mmol/L) 0.78 0.75-1.18 -20.22-25.15 <0.001

Glucose (mg/dL) 0.47 0.25-0.62 35.77-72.03 <0.001

Ca2+ (mg/dL) 0.71 0.63-1.10 -0.001-4.17 <0.001

BUN (mg/dL) 0.97 0.82-0.91 0.48-1.65 <0.001

Creatinine (mg/dL) 0.62 0.50-0.91 0.12-0.38 <0.001

ALP (U/L) 0.98 0.89-1.00 -21.14-11.98 <0.001

ALT (U/L) 0.93 0.70-0.84 5.16-8.48 <0.001

AST (U/L) 0.64 0.24-0.45 18.23-32.85 <0.001

Total bilirubin (mg/dL) 0.96 0.79-0.91 -0.36-0.44 <0.001

Albumin (g/dL) 0.73 0.53-0.84 -0.01-0.94 <0.001

Total protein (g/dL) 0.57 0.36-0.77 0.77-2.71 <0.001

CRP (mg/dL) 0.97 0.92-1.14 -0.03-0.38 <0.001

Abbreviations: tCO2, total carbon dioxides; ALP, alkaline phosphatase; 
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, 
blood urea nitrogen; CRP, C-reactive protein.

Fig. 2. Accuracy assessment of 15 analytes through the distribution of bias between results from tests using the central 
laboratory machine and the POCT. The closer the difference comes to a number such as zero, the more accurate the result 
of the POCT. Dashed line indicates the mean bias. Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; 
AST, aspartate aminotransferase; BUN, blood urea nitrogen; CRP, Creactive protein; tCO2, total carbon dioxides.
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glucose, Ca2+, BUN, Cr, ALP, ALT, AST, total bilirubin, albumin, 

total protein and CRP, was checked in three suc cessive tests. 

CRP showed high consistency, with 0.02 mg/dL of bias, with 

an average of 3% error ratio. For Na+, the error ratio was 3%, 

and for Cl-, it was 1.8%. The other items ranged from 3-10% of 

error ratio, which were similar to or less than the error ratio of 

the central laboratory machine (Table 2, Fig. 3). 

4. Performance assessment

Among 112 pairs of tests for AA, performance errors of the 

POCT were found in 12, with a probability of performance 

errors of 11%. For CA, 18 triple analyses were conducted 

without any errors. Overall, the probability of performance 

error was 7.2%. In 12 performance errors, ‘insufficient 

sample’ was the most common (Table 3) followed by ‘tem-

perature error’. In addition, there were performance errors 

in which results of Ca2+ and Cr were not apparent when total 

Table 2. The Mean Bias of 15 Analytes in Three Successive Tests 
through the POCT

Analyte Mean bias (%)

Na+ 4.3 (3)

K+ 0.4 (8.4)

tCO2 1.5 (5.2)

Cl- 1.8 (1.8)

Glucose 11.7 (10.6)

Ca2+ 0.4 (4.7)

BUN 0.7 (10)

Creatinine 0.1 (10.6)

ALP 18.6 (6.8)

ALT 4.4 (27)

AST 6.3 (10.9)

Total bilirubin 0.3 (6.7)

Albumin 0.1 (4.3)

Total protein 0.2 (5.5)

CRP 0.02 (3)

Abbreviations: tCO2, total carbon dioxides; ALP, alkaline phos phatase; 
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, 
blood urea nitrogen; CRP, C-reactive protein.

Fig. 3. Consistency assessment of 15 analytes through the distribution of bias between the maximum or minimum values 
and the median value among three consecutive tests of the POCT. The closer the bias comes to zero, the more consistent 
the result of the POCT. Dashed line indicates the mean bias. Abbreviations: ALP, alkaline phosphatase; ALT, alanine 
aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; CRP, Creactive protein; tCO2, total carbon 
dioxides.
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bilirubin exceeded 8 mg/dL.

Discussion

The automatic chemical analyzer currently used in many 

university hospitals is a dispensing type and is designed to 

allow for selection of a reagent division module in the form 

of a pipette for test items of small quantity5,6). There are two 

ways of conducting tests of electro chemistry; rate ne-

phelometry and turbidimetric immunoassay7). The principle 

of measuring rate nephelometry is measurement of the ratio 

of increase of deflected light according to the amount of the 

particles formed by combining the item and the agent of the 

test objects. The approach suffers in that results are less 

accurate when the test object is enriched in fat8). However, 

the approach is popular since test results of lipid, hemolysis, 

jaundice, or general drugs are not in fluenced9). The test 

result can be obtained by centrifugation and, for an accurate 

result, approximately 1 mL of test object is needed, although 

it differs marginally according to item. The model 7600-110 

analyzer used in this study is also based on such a method 

as well.

In this study the biochemistry POCT equipment, the 

Piccolo Xpress Chemistry Analyzer, was used for assessment 

of the performance of Na+, K+, total CO2, Cl-, glucose, Ca2+, 

BUN, Cr, ALP, ALT, AST, total bilirubin, albumin, total protein, 

and CRP. Basic principles of each item are listed in Table 4. 

Two-to-fourteen types of chemical test items are conducted 

regarding whole blood, plasma, and serum test objects 

within 12 minutes2). Analyses are conducted automatically if 

the panel that the user wishes to test is inserted after 100 μL 

of test object has been placed inside. Assessment ranges for 

each item include Na+ (110-170 mmol/L) and K+ (1.5-8.5 

mmol/L), which are clinically sufficient2). Three types of 

panels were used in this study; Comprehensive Metabolic 

Panel, MetLyte Plus CRP, and General Chemistry 13.

In a comparative assessment against the 7600-110 che-

mistry analyzer in the central laboratory, BUN, ALP and total 

bilirubin showed high correlation coefficients of more than 

0.95. According to Zady’s evaluation standards regarding 

correlation coefficient, glucose, Na+, and K+ criteria fall under 

‘Low correlation’, Cr, AST and total protein are included in 

‘Moderate correlation’, and total CO2, Cl-, Ca2+, albumin, BUN, 

uric acid, ALP, ALT, total bilirubin and CRP can be categori-

zed as ‘High correlation’10). Even with some items in the 

category of Low correlation, all analyte results were thought 

to be accurate. The few low correlation coefficients in 

glucose and electrolytes appeared to be due to the methods 

used by the central lab. The time taken to transport the 

Table 3. The Causes of Twelve Performance Errors

Causes Errors (%) Definition

Insufficient sample error 7 (58.3) The Disc has not received enough sample to function properly

Temperature error 3 (25) The temperature of the rotor either varies too much or is not in the proper range during the run

Sample mix error 1 (8.3) Sample and diluents have not mix properly

Beads missing error 1 (8.3) Manufacturing error

Table 4. Principles of Procedures of the POCT

Analyte Principle

Albumin Dye-Binding BCP

ALP PNPP, AMP buffer

ALT UV without P5P

AST UV without P5P

BUN Urease with GLDH (coupled enzyme)

Ca2+ Arsenazo III Dye

Cl- Enzymatic reaction (activation of α-amylase)

Creatinine Enzymatic reaction (creatinine amidohydrolase/
Sarcosine oxidase)

Glucose Hexokinase, Colorimetry

K+ Enzymatic reaction (activation of pyruvate kinase)

Na+ Enzymatic reaction (activation of β-galactosidase)

tCO2 Enzymatic reaction (PEPC)

Total bilirubin Enzymatic bilirubin oxidase

Total Protein Biuret

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; 
AST, aspartate aminotransferase; BUN, blood urea nitrogen; CRP, 
C-reactive protein; tCO2, total carbon dioxide; BCP, bromocresol 
purple; PNPP, p-nitrophenyl phosphate; AMP, amino-methyl-propanol; 
UV, ultraviolet; P5P, pyridoxal-5-phosphate; GLDH, glutamate 
dehydrogenase; PEPC, phosphoenolpyruvate carboxylase. 
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samples to the central lab could be associated with changes 

of the glucose level. Perhaps it might be the reason for the 

narrow range of assessment values, which each assessment 

principle accepts11-13). Also, anticoagulants should be chosen 

according to the test items included in the panel since 

anticoagulants such as EDTA, sodium heparin or citric acid 

should influence the result of Na+, K+, and Ca2+. Lithium 

heparin is a United States Food and Drug Admini stration 

approved anticoagulant for POCT equipment for tests using 

whole blood2). However, for this study, sodium heparin was 

used as an anticoagulant, which is common in our NICU. 

This should be considered in further POCT research studies. 

The low correlation coefficient for some electrolytes, which 

may produce inaccurate levels of electrolytes, could be 

complemented with other POCT, such as POCT for arterial 

blood gas analysis, which is currently used in the NICU. 

Results of analytes were consistent, as shown in CA. The 

error ratios were in almost the same ranges as that of the 

central laboratory machine. 

As for the performance error, a total of 12 errors occurred 

from 112 tests during the AA. The rate of the performance 

error was 11%, which cannot be neglected. Seven of the 

errors were ‘insufficient sample error’, which means that not 

enough sample was placed in the panel or that there were 

blood clots. This kind of performance error is likely 

preventable with greater care during test set-up. Three of 

the performance errors were temperature errors, which 

occurred when the temperature of the rotor inside Piccolo 

Xpress Chemistry Analyzer was too low or, usually, too high. 

Such an error occurred when several tests were performed 

consecutively. However, this kind of error was rare. The 

environmental temperature in the NICU was the same 

during the day and was maintained during the study. In our 

NICU, the Piccolo Xpress Chemistry Analyzer is located near 

a window, but is not exposed to direct sunlight. While there 

were 12 performance errors from 112 tests of AA, no per-

formance error appeared from 54 tests of CA. It is felt that 

performance errors could be preventable.

Results of Ca2+ and Cr did not come out when total 

bilirubin was more than 8 mg/dL. Since the results of Ca2+ 

and Cr could be affected by icterus, the Piccolo Xpress 

Chemistry Analyzer may have been subjected to an ‘ICT’ 

error instead of reporting inaccurate numbers.

Internal quality assurance is suggested when proper 

quality assurance materials can be used, at least once every 

30 days, according to the policy of the test lab, if it is 

performed in the test lab. POCT equipment also requires 

internal quality control. For the Piccolo Xpress Chemistry 

Analyzer, the basic chemical, optical, and electronic 

functions are checked automatically with every test by the 

intelligent quality control (iQC) equipped in the machine2). 

The Piccolo Xpress Chemistry Analyzer can use several 

panels that are constituted with some combinations of tests 

requested most often. In this study, we used three kinds of 

panels. We compared the accuracy and consistency of the 

test results of each comparable analyte according to the 

panels. The accuracy and consistency of each comparable 

analyte were not different in the different type of panels 

(data not shown). 

The Piccolo Xpress Chemistry Analyzer uses only a small 

amount of blood (100 μL), therefore, its use is very advan-

tageous12,13). It also helps in conserving patients’ blood, 

which should be helpful in prevention of iatrogenic anemia, 

especially in extremely low birth weight infants whose risk 

of blood loss is high. In collection of blood samples, the heel 

puncture technique is gentler than venous blood drawing 

for central laboratory tests. A recently reported automatic 

lancet device may facilitate the heel puncture by decreasing 

the occurrence of the complications of the heel puncture 

and shortening the procedural time14).

i-STAT (i-STAT Corporation, Princeton, NJ, USA) is a 

POCT used in the NICU setting. With <100 μL of whole 

blood required, it can simultaneously perform several tests 

including blood gas and electrolyte within 2 minutes. As a 

chemistry analyzer, the i-STAT can analyze fewer analytes 

than can the Piccolo Xpress Chemistry Analyzer15). The high 

cost of test using i-STAT and the merit of i-STAT’s small 

sample volume and speed can pose a dilemma in selection 

of a test approach13). For the Piccolo Xpress Chemistry 

Analyzer, the cost-effectiveness is unclear, and should be 
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considered in future studies.

The Piccolo Xpress Chemistry Analyzer can provide up to 

14 chemical analysis results within 12 minutes. This is 

advantageous not only in the NICU, but in any location 

where making immediate decisions and imminent treatment 

is required in emergency situations16). In addition, it can 

minimize the time of transport of test objects and errors that 

could occur during transport17). Since operation of the POCT 

is easy, the test itself can be conducted by anyone, which is a 

useful point in an emergency situation where there may be a 

shortage of medical personnel. 

Although 12 minutes for the analysis for each test seems 

short, it could be a long time if there are many examinees in 

emergency situations.

Presently, the Piccolo Xpress Chemistry Analyzer generally 

showed outstanding results in accuracy and consistency. It 

seemed to be useful for testing infants or premature babies 

from whom drawing an amount of blood is difficult, for rapid 

analysis of up to fifteen reliable chemicals using only 100 μL 

of whole blood.

 

Conclusion

The Piccolo Xpress Chemistry Analyzer requires a 

minimal amount of blood volume (100 μL) for analysis. The 

method of blood collection is less invasive than that for a 

central laboratory analyzer. Due to its simple technique, this 

machine can be used by anyone. It simultaneously provides 

analysis of multiple analytes and reliable results in a short 

time.

 In contrast, the correlation coefficients were low for some 

electrolytes. Some performance errors can occur, although 

they may overcome by more scrupulous technique. Some 

errors could be due to hyperbilirubinemia. While a rapid test 

for a single sample, analysis of many samples will still take a 

considerable time.

In spite of these demerits, the Piccolo Xpress Chemistry 

Analyzer appears to be clinically useful in the NICU due to its 

overwhelming merits. 

한글요약

목적:  Point-of-care test (POCT) 는 신생아 치료에 있어서 중

요한 영향을 미칠 잠재력을 가지고 있다. 이 연구의 목적은 신생

아 집중 치료실에서 POCT 화학 분석기기의 임상적인 유용성을 

살펴보고자 하는데 있다.

방법: 신생아 집중 치료실에 입원한 신생아의 혈액 샘플을 

2010년 3월부터 9월까지 POCT 화학 분석기기(Piccolo Xpress 

Chemistry Analyzer, Abaxis, Union City, CA, USA) 와 중앙 검

사실 화학 분석기기(Chemistry analyzer 7600-110, Hitachi 

Ltd., Tokyo, Japan)를 이용하여 분석하였다. POCT와 중앙 검

사실 기계 간의 15가지 항목에 대하여 상관 관계를 평가하였다. 

또 POCT의 일치도를 알아보기 위해 세 번의 연속적인 혈액 검

사를 시행하고, 세 검사간의 차이를 기록하여 평가하였다. 수행 

오류가 있는 경우에는 log file을 통해서 오류의 원인을 파악하

였다.

결과: 54명의 신생아에서 정확도를 위해 시행된 112쌍의 연구 

중 오류가 없던 100쌍의 결과에서 두 기계 간의 높은 상관 관계

를 보였다. 112쌍의 연구 도중 12개의 오류가 발생하였다. 가장 

흔한 원인은 불충분한 샘플 오류였다. 일치도 검증을 위한 18명

의 환아들에서 시행한 18개의 삼중 분석에서는 3-10%의 오차

율이 나타났고, 이는 수용할 만한 것이었다. 54개의 분석 중 오

류는 일어나지 않았다.

결론: 이 POCT는 짧은 시간 내에 소량의 전혈을 이용하여 다

양한 항목을 검사할 수 있다. 비록 오류가 나타날 수 있지만, 이

는 예방 가능한 것으로 사료된다. 이 POCT는 덜 침습적인 방법

으로 소량의 혈액을 채취하기 때문에 신생아 집중 치료실에서 

간단하고 빠른 진단에 유용하다.
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