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Abstract

The amount of laboratory work is increasing every year, therefore, development of work
in the post-analytical process by using laboratory information system and quality control
standards is required in the operation to achieve accuracy, completeness and fast as well as to
help assist reducing laboratory workload. The aim of this retrospective study was to evaluate the
effectiveness of laboratory report using the autoverification of 35 test items in clinical chemistry
laboratories in Udonthani Hospital, Thailand. A data set was collected before and after using
autoverification in which the former data was obtained from 1% July 2020 to 31" July 2020, in
the total of 52,132 tests and the latter data was derived after using autoverification from 1% July
to 31 July 2021, in the total of 32,880 tests. The results revealed that the total waiting time for
laboratory results was reduced by 9.05 minutes with statistically significant difference (p < 0.05),
except for CA15-3 and AFP. Furthermore, the staff’s workload using autoverification reporting
decreased by more than 60%, except for AST, ALP, LDH, and B-HCG which were reduced
by 59.85, 58.13, 28.50, and 23.81%, respectively. The overall results of staff’s workload exhibited
reduction of 84.53%. For the percentage of achieved turnaround time to receipt report in routine
lab and ordering tests that include special test items with setting time at 90 and 120 minutes, it
was found that before the study the success scores were 87.60% and 95.80%, respectively, but
after using autoverification reporting, it was shown that all achievement scores increased to 94.20
and 98.60%, respectively, with statistically significant difference (p < 0.05). The findings
demonstrated that the developing laboratory services with autoverification for laboratory report

can help to increase productivity in terms of reducing turnaround time for laboratory results,
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reduce the staff’s workload in checking and reporting results and improve the satisfaction and
success of ensuring the timely test results of more than 90%. Interestingly, the usage of
autoverification systems can expand the work and add more test items in clinical chemistry and

in other laboratories with automated analyzers.
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Table 1 Comparison of the turnaround time in clinical chemistry results before and after using

autoverification in 35 test items.

Before (B) (1-31 July 2020) After using autoverification (A2) (1-31 July 2021) | Average time
Test Total (test) | Totalmean | Max (min) | Min (min) | Total (test) | Total mean | Max (min) Min (min) Total mean | p-value
(min) (min) (B-A2)
AFP 74 79.04 145.48 45.24 54 7228 143.44 42.19 6.36 0.207
Albumin 3615 54.08 50.73 20.00 1,779 45.33 149.51 20.04 8.35 <0.05
ALP 2,610 60.35 51.33 20.07 1,047 51.28 131.21 20.08 9.07 <0.05
Beta - HCG 32 68.00 133.35 40.50 5 63.21 96.12 44.33 4.40 <0.05
BUN 8,209 56.03 150.00 20.00 6,212 47.21 149.17 20.00 8.41 <0.05
CA125 29 82.20 140.58 46.10 28 60.18 83.50 41.29 22.02 <0.05
CA15-3 6 63.55 7517 57.45 5 83.13 111.03 59.09 -19.18 <0.05
CA19-9 71 81.44 145.48 45.24 57 70.38 143.13 42.49 11.05 <0.05
Calcium 2,542 52.22 146.33 20.01 1,666 42.35 147.35 20.00 9.47 <0.05
CEA 79 79.42 145.48 44.29 76 71.04 143.14 42.24 8.38 <0.05
Cholesterol 1,184 64.47 149.56 21.36 679 56.50 138.27 20.58 7.58 <0.05
Cortisol 301 80.58 147.48 43.22 244 72.30 146.48 40.24 8.27 <0.05
Creatinine 8,383 57.00 150.00 20.01 6,512 48.02 147.49 20.00 8.57 <0.05
CK 347 57.48 145.59 20.23 274 48.57 139.34 20.01 8.51 <0.05
Direct bilirubin | 2,577 62.28 149.56 20.08 1,830 54.29 138.49 20.12 8.00 <0.05
Fe® 170 59.25 138.17 24.45 87 51.37 132.40 24.27 7.48 <0.05
Ferritin 194 65.49 149.54 24.45 110 54.04 141.50 24.30 11.45 <0.05
FT3 420 77.50 148.55 41.10 171 69.42 120.53 41.05 8.08 <0.05
FT4 433 77.46 148.55 41.12 281 69.42 122.29 40.48 8.05 <0.05
Glucose 1,061 59.58 148.11 20.08 708 48.01 14515 20.20 11.57 <0.05
HbA1c 495 50.49 149.41 10.20 323 30.02 147.34 11.07 20.47 <0.05
HDL - Chol 512 71.12 143.44 25.36 337 59.55 121.58 27.03 11.18 <0.05
LDH 305 59.28 146.13 20.11 55 54.25 12218 20.03 5.03 <0.05
LDL-Chol 522 70.55 143.44 25.36 373 60.03 128.39 27.03 0.52 <0.05
Magnesium 3,033 54.32 146.32 20.04 1,934 45.08 147.47 20.00 9.24 <0.05
Phosphorus 2,605 53.35 146.32 20.07 1,290 4417 146.11 20.00 9.18 <0.05
Protein 2,648 58.40 146.58 20.05 1,548 49.45 148.36 20.15 8.55 <0.05
PSA 18 83.30 145.48 55.00 15 65.16 115.15 4017 18.14 <0.05
AST 2,893 62.56 149.56 20.08 1,227 53.01 138.50 20.12 9.56 <0.05
ALT 2,903 62.57 149.56 20.08 1,276 53.09 138.51 20.13 9.47 <0.05
Total bilirubin 2,573 59.58 14717 20.08 1,831 51.33 149.11 20.13 8.25 <0.05
Transferrin 131 58.05 138.17 2542 79 51.17 131.37 23.57 6.48 <0.05
Triglyceride 499 68.17 137.50 20.06 353 5417 114.21 20.35 14.00 <0.05
TSH 426 77.39 148.55 4112 262 69.31 123.09 41.27 8.08 <0.05
Uric acid 232 62.17 144.38 22.19 152 54.54 14411 2517 7.23 <0.05
Total 52,132 65.37 32,880 56.32 9.05 <0.05
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Table 2 Comparison of the percentage (%) of the workload decreased using autoverification between

1-31 July 2021.

Total testused The workload decreased
Test Total test (A1)
autoverification (A2) (%)

AFP 58 54 93.10
Abumin 2,594 1,779 68.58
ALP 1,801 1,047 58.13
Beta - HCG 21 5 23.81
BUN 6,369 6,212 97.53
CA125 32 28 87.50
CA15-3 5 5 100.00
CA19-9 65 57 87.69
Calcium 1,837 1,666 90.69
CEA 81 76 93.83
Cholesterol 697 679 97.42
Cortisol 248 244 98.39
Creatinine 6,628 6,512 98.25
CK 307 274 89.25
Direct bilirubin 1,906 1,830 96.01
Fe®* 100 87 87.00
Ferritin 113 110 97.35
FT3 271 171 63.10
FT4 289 281 97.23
Glucose 760 708 93.16
HbA1c 350 323 92.29
HDL - Chol 361 337 93.35
LDH 193 55 28.50
LDL - Chol 382 373 97.64
Magnesium 2,554 1,934 75.72
Phosphorus 2,118 1,290 60.91
Protein 1,860 1,548 83.23
PSA 16 15 93.75
AST 2,050 1,227 59.85
ALT 2,051 1,276 62.21
Total bilirubin 1,887 1,831 97.03
Transferrin 81 79 97.53
Triglyceride 360 353 98.06
TSH 285 262 91.93
Uric Acid 168 152 90.48

Total 38,898 32,880 84.53
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Table 3 Percentage (%) of achieved turnaround time (TAT) goal within 90 min and 120 min before and

after using autoverification between 1-31 July 2020 and 1-31 July 2021.

% of achieved TAT goal
) After used
Metrics Before T stat* p-value
autoverification
(1-31 July 2020)
(1-31 July 2021)
number of sample (test) 52,132 32,880
% of achieved TAT goal in routine
87.20 94.20 12.1044 | < 0.05
laboratory (within 90 min)
% of achieved TAT goal in total
95.80 98.60 6.4635 | < 0.05
chemistry laboratory (within 120 min)

T stat*: independent t-test
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