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Relationship between Serum CHE, LDH and APACHE II Scores
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ABSTRACT Objective: To investigate the relationship between serum cholinesterase (CHE) and lactate dehydrogenase (LDH)
levels, acute physiology and chronic health status scores (APACHE II) and changes in the condition of patients with severe pneumonia,
and the value of prognostic assessment of patients. Methods: The clinical data of 88 patients with severe pneumonia, 96 patients with
common pneumonia, and 100 healthy individuals who came to the hospital for physical examination during the same period were
retrospectively analyzed in the Department of Respiratory and Critical Care Medicine of our hospital between July 2019 and June 2022.
Patients with severe pneumonia were divided into a survival group (58 cases) and a death group (30 cases) according to whether they died
or not. Serum CHE levels were measured by the butyrylthiocholine substrate method and serum LDH levels were measured by the lactate
substrate method, and APACHE II scores at admission were measured and statistically analyzed. The predictive value of patients' serum
CHE and LDH levels and APACHE II scores on death was analyzed using subject operating characteristic (ROC) curves. Results: (1) The
serum CHE level in the severe pneumonia group was lower than that in the common pneumonia group and the control group, and the

LDH level was higher than that in the common pneumonia group and the control group, and the APACHE 1I score was higher than that
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in the common pneumonia group (P<0.05). There was no difference in serum CHE levels in the common pneumonia group compared
with the control group (P>0.05), and LDH levels were higher than those in the control group (P<0.05). (2) In the surviving group, serum
CHE levels increased significantly over time, LDH levels and APACHE II scores decreased; in the death group, serum CHE levels
decreased over time, and LDH levels and APACHE II scores increased (P<0.05). In the death group, serum CHE levels were lower than
those in the survivor group at different times, and LDH levels, APACHE II scores were higher than those in the survivor group (P<0.05).
(3) There was a negative correlation between serum CHE and both LDH and APACHE II scores, and a positive correlation between LDH
and APACHE II scores in patients with severe pneumonia (P<0.05). (4) The AUC of serum CHE at the 1st d of admission to predict
death in patients with severe pneumonia was 0.790 (95% CI: 0.688-0.891), with an optimal diagnostic cutoff value of < 3.3 kU/L,
corresponding to a sensitivity, specificity, Jorden index, positive predictive value and negative predictive value of 66.67%, 77.59%,
44.26%, 60.61% and 81.82%. The AUC of serum LDH for predicting death in patients with severe pneumonia was 0.924 (95% CL:
0.862-0.985), with an optimal diagnostic cutoff value of =2 382 U/L, corresponding to a sensitivity, specificity, Jorden index, positive
predictive value and negative predictive value of 93.33%, 79.31%, 72.64%, 70.00% and 95.83%, respectively. The AUC of APACHE II
score to predict death in patients with severe pneumonia was 0.966 (95% CI: 0.931 to 1.000), with an optimal diagnostic cutoff value of
2 23.5 points, corresponding to sensitivity, specificity, Jorden index, positive predictive value and negative predictive value of 83.33%,
100.00%, 83.33%, 100.00% and 92.06%. Conclusions: Serum CHE, LDH and APACHE Il scores on the first day of admission can
effectively predict the risk of death from severe pneumonia, and LDH and APACHE II scores have higher predictive efficiency, and
measurement of LDH is more convenient.
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Table 1 Comparison of general data

Index Severe pneumonia group Mild pneumonia group Control group(u=100)
(n=88) (n=96)

Sex Male 48 52 58
Female 40 44 42

Age (years) 54.93+8.39 55.75+9.56 55.92+10.64
Hypertension 21 25 24
Diabetes 17 21 22

BMI (kg/m?) 23.28+5.28 23.75+£5.72 23.18+5.84

2.2 A\BeRfiniE CHE,LDH 7k 1 APACHE 111¥43 Lb W T AL (P<0.05) . EE il A LM CHE /K5

HORE i 8 21 M7 CHE 7K 25T 5 i il R 4L e R IRt ATo 225+ (P>0.05), LDH /K- 1 35 i T4 IR 2 (P<0.
41, LDH /K- 25 v Tl il R 4URIx B 4L, APACHE [19%73  05). #n5k 2 fiom.

% 2 ARt ;& CHE,LDH 7k 30 APACHE 11143 Lb 42 ( x5 )
Table 2 Comparison of serum CHE, LDH levels and APACHE 1I scores of subjects at admission (xs)

Index Severe pneumonia group (n=88) Mild pneumonia group (n=96) Control group (n=100)
CHE (kU/L) 3.56+1.27* 7.13+1.41 7.26+1.45
LDH (U/L) 404.15+47.83*" 230.18+35.02% 129.38+28.74
APACHE Il 20.62+4.27* 10.02+2.95 -

Note: Compared with mild pneumonia group, *P<0.05; Compared with control group, #P<0.05.

23 BEAMETHAEEMABEAEEMF CHE.LDH B3 F&L, LDH /KF-HF1 APACHE 1134 i 3411 (P<0.05) . 5E
7K EF0 APACHE 114> bb 25 T4 B H AN E I CHE /K B & K TA71% 20, LDH /K%

FEWE AL M3 CHE JKEBERT ] §.35 59 0, LDH /K SFF1 Fl APACHE 113F/43 18 353 TAETR4H(P<0.05), 3% 3 iR,
APACHE 11343t 2 A% s SET- 4L 4 1l 7 CHE sk FifiAsf 7]

% 3 FiREMIE T A E MK B & A A E M7 CHE,LDH 7k 51 APACHE 11343 L8 (x5 )
Table 3 Comparison of serum CHE, LDH levels and APACHE 1I scores in survival group

and death group with severe pneumonia at different times (x+s)

Index Survival group (n=58) Death group (n=30)
CHE (kU/L) 1*d 4.23+1.12 2.26+0.89¢
4nd 4.45+1.54° 2.54+0.65*
7"d 5.33£1.28* 1.98+0.72%
LDH (U/L) 1*d 339.27£56.54 529.58+216.28
4hd 265.36+28.81* 775.91+£256.92
7"d 198.28+25.05% 898.61£69.63™
APACHE I 1*d 15.64+3.52 30.25+7.46¢
4nd 11.01£2.74* 35.82+4.36*
7"d 6.73+2.15® 39.78+4.27%

Note: Compared with the same group on the first day, *P<0.05; Compared with the same group on the 4th day, *P<0.05; Compared with the survival group,
°P<0.05.

2.4 EfEMKLEEEIME CHE.LDH,APACHE I[iEAH#XM 2.5 NEE 1 d 5 CHE.LDH,APACHE II i 43 ¥ il & i Al

St REETEHLEEST
EREAT 4 B 11L% CHE 55 LDH #il APACHE 11 ¥F-4)-a] 4 PIABES 1d 15 CHE .LDH APACHE I ¥F40E K E 25

B2 A E , LDH il APACHE 11 1F/3 5 i 25 IEAH 6 (P<0. 1, DLESEN R B FH BRI T-1E N E AR/ 254 ROC i<k, 4%
05), @13k 4 s, B 1 E CHE Tl EE fiti 58 fR 4 FE T AUC fy 0.790(95%
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Table 4 Correlation analysis of serum CHE, LDH and APACHE Il scores in patients with severe pneumonia
CHE LDH APACHE 1l
Index
r value P value r value P value r value P value
CHE - - -0.458 <0.05 0.461 <<0.05
LDH -0.458 <0.05 - 0.490 <0.05
APACHE I 0.461 <0.05 0.490 <0.05 - -

CI.0.688~0.891) , FxfHi2 Wt cutoff (B < 3.3 KU/L, X5 Juf FA) 5%
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Fig. 1 ROC curve of serum LDH and APACHE I scores predicting death

of patients with severe pneumonia on the first day of admission
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Fig.2 ROC curve of serum CHE predicting death of patients with severe

pneumonia on the first day of admission

& 5 N\B& 1 d I CHE,LDH,APACHE Il {4 FifUE R & £E TS ROC fh&SH
Table 5 ROC curve parameters of predicting prognosis of severe pneumonia patients with serum CHE, LDH, APACHE 1l scores

on the 1* day of admission

L o Youden Positive Negative
Indexs AUC SE 95%CI Cut—off Sensitivity Specificity ) o o
index predictive value predictive value
CHE 0.790 0.052 0.688~0.891 = 3.3kU/L 66.67% 77.59% 44.26% 60.61% 81.82%
LDH 0.924 0.031 0.862~0.985 = 382 U/L 93.33% 79.31% 72.64% 70.00% 95.83%
APACHE 1I 0.966 0.018 0.931~1.000 2235 83.33% 100.00% 83.33% 100.00% 92.06%
3 Wik XEFHTT A BNATT 107 58 FRR A a2

FOAE i 5 S i R R LI 8 SHAE , S AR, Rl
TR E R BUT 4 o BE TR AL A T , 25 iU i 2y
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