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Analysis and Continuous Improvement of Clinical Bio-

chemical Critical Values in Cancer Patients
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Abstract: [ Purpose ] To understand the distribution of clinical biochemical critical values before
and after optimization in cancer hospitals,and to explore its role in the continuous improvement of
critical values management. [Methods] All routine clinical biochemical critical values before ad-
justment(between July 1,2016 and June 30,2017) and after adjustment(between July 17,2017 and
July 16,2018) were collected from the Department of Clinical Laboratory of Cancer Hospital , Chi-
nese Academy of Medical Sciences. Excel2016 Software and SPSS16.0 Statistical Software were
used to analyze these values. [ Results ] Among the 1229 clinical biochemical critical values before
adjustment,the top five critical value items were sodium,chlorine,glucose,potassium,and phos-
phorus ,respectively. Intensive Care Unit, Integrated Department, Department of Neurosurgery,De-
partment of Pancreatic and Gastric Surgery.and Emergency Room were the top five departments
where critical values were most frequently found. The distributions of critical values differed by
departments. Among the 945 clinical biochemical critical values after adjustment,sodium, glucose ,
potassium, and calcium topped the list. Intensive Care Unit, Emergency Room, Integrated Depart-
ment, Department of Pancreatic and Gastric Surgery,and Department of Thoracic Surgery were the
top five departments where critical values were most frequently found. The proportion of inpatients
with critical values after adjustment (59.89%) was significantly lower than that before adjustment
(75.10%). The median laboratory turnover time of outpatient critical values after adjustment was
significantly lower than that before adjustment (P=0.000). [Conclusion] Analyzing and evaluating
critical values at regular intervals can provide reference for the continuous improvement of critical
value management.
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Table 1 The threshold and constituent ratio of the biochemical critical

values before and after adjustment

1.1 #HiERIE

Before adjustment After adjustment

Lower Upper

NN . : ltem Unit limit  limit  Number Cons.tituent Number Con§tituent
WAL EHFERS (LIS) e £ v ratio(%) ratio(%)
[l B2 2 Bb o Be o B B AR 30 B 2016 4F K mmol/L. 2.5 6 150 12.21 188 19.89
7 H 1 HZ%E 2017 45 6 A 30 H 4L Na mmol/L, 125 155 346 28.15 319 33.76
“ " Cl mmol/L 80 115 208 16.92
BLAE 200 9 f6 22 (H 80 1229 7%, 6 Ca mmol/l. 1.6 3.5 87 7.08 143 15.13
FEAERE 22 LI T2 BdE . PR Mg mmol/. 0.5 2.46 42 3.42
BAEZMEARE 2017457 H 17 HE  PHOS mmol/l. 03 - 126 10.25
2018 4F 7 A 16 H A4 8 ik 21 | GLU mmol/l. 2.7 22.2 156 12.69 203 21.48
. . . Urea  mmol/L - 36 57 4.64 28 2.96
HYJE S 800 945 7, B iC R (04 - CRE  pmol/L - 530 49 3.99 64 6.77
BEMWS AR M HIERE LR TG miaiViL, - 9 8 0.65
EIH 255 AEASFE ) 8] FI & B Total 1229 100 945 100
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Table 2 Incidence of the biochemical critical values before and after adjustment

Before adjustment After adjustment

[tem Number of  Number of Incidence of critical ~Number of ~ Number of Incidence of critical ~Chi-square P
critical values all values(%) critical values all values (%)
K 150 178882 0.084 188 209876 0.090 0.364 0.549
Na 346 178889 0.193 319 209875 0.152 9.703 0.002
Cl 208 178444 0.117 - - -
Can 87 172574 0.050 143 204094 0.070 5918 0.017
Mg 42 172512 0.024 - - -
PHOS 126 171424 0.074 - - -
GLU 156 186364 0.084 203 215715 0.094 1.212 0.290
Urea 57 183957 0.031 28 213914 0.013 14.83 0.000
CRE 49 184013 0.027 64 214183 0.030 0.369 0.572
TG 8 129008 0.006 - - -
Total 1229 1736067 0.071 945 1267657 0.075 1.428 0.232
i FEAIR(P<0.05) , T 45 1 1 2B & A R 8 1400 -
Eﬁiﬁgﬁﬁ%ﬂﬂ%(l)<o.05),,ﬂ;%:[ﬁ Ejﬁ 1200 \\%
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Figure 1 Distribution of critical values in inpatients, emergency
patients and outpatients before and after adjustment
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Figure 2 Distribution of critical values before and after adjustment in clinical departments

Table 3 Composition ratio of critical values in major departments before adjustment (%)
Department Number K Na Cl Ca Mg PHOS GLU Urea CRE TG
Outpatient Department 221 15.84 2896 1131 13.57 2.71 1.36 11.76 1.81 10.41 2.26
Intensive Care Unit 205 11.71 2146 24.88 4.88 4.88 5.37 4.88 16.59 4.39 0.98
Integrated Department 134 1045 29.85 21.64 7.46 224  14.18 7.46 4.48 2.24 0.00
Neurosurgery 114 6.14 50.00 39.47 2.63 0.00 0.88 0.88 0.00 0.00 0.00
Pancreatic and Gastric Surgery 95 4.21 4.21 6.32 1.05 2.11 3158 36.84 2.11  11.58 0.00
Emergency Room 85 1529 38.82 1647 8.24 5.88 1.18 7.06 3.53 3.53 0.00
Thoracic Surgery 73 19.18 27.40 15.07 8.22 1.37 1.37 21.92 5.48 0.00 0.00
Hepatobiliary Surgery 71 7.04 12.68 4.23 0.00 141 38.03 3521 0.00 0.00 1.41
Intervention Ward 62 30.65 38.71 8.06 0.00 3.23 1.61 14.52 3.23 0.00 0.00
Colorectal Surgery 41 9.76 4.88 2.44 2.44 7.32 4390 24.39 4.88 0.00 0.00

Table 4 Composition ratio of critical values in major departments after adjustment(%)

Department Number K Na Ca GLU Urea CRE
Outpatient Department 269 20.45 37.17 20.07 10.78 1.86 9.67
Intensive Care Unit 122 13.11 27.87 22.95 13.11 9.02 13.93
Emergency Room 110 10.00 50.00 10.00 19.09 2.73 8.18
Integrated Department 88 27.27 39.77 14.77 12.50 3.41 227
Pancreatic and Gastric Surgery 67 22.39 7.46 1.49 67.16 0.00 1.49
Thoracic Surgery 59 27.12 33.90 8.47 30.51 0.00 0.00
Intervention Ward 48 25.00 35.42 6.25 18.75 10.42 4.17
Hepatobiliary Surgery 38 13.16 7.89 13.16 63.16 0.00 2.63
Head and Neck Surgery 31 16.13 16.13 54.84 9.68 3.23 0.00
Colorectal Surgery 24 37.50 0.00 0.00 62.50 0.00 0.00
Neurosurgery 23 8.70 65.22 0.00 26.09 0.00 0.00
Internal Medicine 23 8.70 65.22 8.70 13.04 0.00 4.35
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