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Prognostic value of serum procalcitonin combined with blood lactate level in elderly patients with COPD

complicated with lower respiratory tract bacterial infection

ZHOU Yong, WANG Zhen,QIU Shuang,CHEN Fei, XIONG Yingxia, ZHANG Yijie (Department of
Emergency ,Beijing Shijitan Hospital ,Capital Medical University ,Beijing 100038,China) ™

Objective To explore the prognostic value of serum procalcitonin (PCT) and blood lactate (LAC) in eld-
erly patients with chronic obstructive pulmonary disease (COPD) complicated with lower respiratory tract bacterial infec-
tion. Methods A total of 95 elderly COPD patients with lower respiratory tract bacterial infections admitted to our hos-
pital from May 2019 to May 2022 were collected as the observation group. Based on the 60 day follow-up after treatment,
the patients were grouped into a poor prognosis group of 53 cases and a good prognosis group of 42 cases,another 107 eld-
erly COPD patients who did not experience lower respiratory tract bacterial infection during the same period of hospitali-
zation were collected as the control group. ELISA method was applied to detect serum PCT level;blood gas analyzer was
applied to detect blood LAC level;Pearson method was applied to analyze the correlation between serum PCT and blood
LAC levels in elderly COPD patients with lower respiratory tract bacterial infection; Logistic regression was applied to an-
alyze the influencing factors of poor prognosis in elderly COPD patients with lower respiratory tract bacterial infection;
ROC curve was applied to analyze the diagnostic value of serum PCT level and serum LAC level for poor prognosis in eld-
erly COPD patients with lower respiratory tract bacterial infection.  Results The levels of PCT and LAC in the observa-

tion group were (1. 9720.51) ng/mL and (1.9740.51) mmol/L,respectively,which were higher than those in the con-
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trol group (1.02+0.29) ng/mL and (4.31%+1.31) mmol/L. The blood oxygen partial pressure (Pa0,) of the observa-
tion group (87.33410.31) mmHg was significantly lower than that of the control group (92. 214+ 11. 14) mmHg.and
the differences were statistically significant (:=16.500,6. 930,3. 218, P <C0. 05) ; The levels of PCT (2. 3340. 56) ng/
mL and LAC (6.544=1.70) mmol/L in the poor prognosis group were significantly higher than those in the good progno-
sis group (1.52%0. 34) ng/mL and LAC (4, 71£1. 25) mmol/L.and the PaO,(83. 312 14. 62) mmHg in the poor prog-
nosis group was significantly lower than that in the good prognosis group (90. 52+18. 25) mmHg, with statistical signifi-
cance (t=38.242,5.835,5.835,P<C0. 05) ;there was a positive correlation between serum PCT and serum LAC levels in
elderly COPD patients with lower respiratory tract bacterial infection (+=0.554,P<C0.01) ; PCT and LAC were risk fac-
tors for poor prognosis in elderly COPD patients with lower respiratory tract bacterial infection (P <C0. 05) ; the optimal
cutoff value for diagnosing poor prognosis in elderly COPD patients with lower respiratory tract bacterial infection by ser-
um PCT level and blood LAC level was 2. 06 ng/ml and 6. 18 mmol/L,respectively,the combined diagnosis of AUC was
0. 957, with a sensitivity of 86. 79% and a specificity of 92.86%. Conclusion Serum PCT level and blood LAC level in-
crease in elderly COPD patients with lower respiratory tract bacterial infection. The combination of the two has high value
in predicting poor prognosis of elderly COPD patients with lower respiratory tract bacterial infection.

| QIEAGED B procalcitonin; blood lactate; chronic obstructive pulmonary disease; bacterial infection; prognosis; judg-

Oct. 2023, Vol. 18,No. 10 « 1191 -

ment value

18 P BH ZE 4 i 93¢ 9% (chronic obstructive pulmona-
ry disease, COPD) J& < i 32 B 5 20T W PRI X () —
W UL B o TR R 02 BELA BT | A AR Y
TURED) L HEOD M R 2 48 SR AR S R T R S &
COPD, ZAFBH T %% AR . MUK B 18 fig ) 4%
22 B&Gs COPD J5 ' A 7™ 5 19 T I W 20 1 Jak e
WG AR AR L PR A R B - T R A
YIRS W2 A COPD & 3 F I W 58 41 14 Jak e
TiJa » R BT S IR T 25 B . B85 2 R (procal -
ctionin, PCT)#E AR P 7% 1 84K, (02 2 L1 & 2E J&
Y, FLAKOF- W) 25 B 5 % e R B 2 0 T s H AR R
i b ok 42 rm i 0 B e S I 2 W R, IR S T
FRGE 1 40 T 2. C-J L 2R A8 A . H 2 B — 11
PCT $5 45 78 i 5 5 5 8% Y 32 W 9 /050 IR R B AR,
FLIR (lactic acid, LAC) J& JG SUM B i 09 138 7= 9 7%
W JFE AV TR LAC S /7 T oY i 3 J5 i
K. YPGB AR, LAC K& = AL I R LAl T 4%
RE SR Y MESR R R 2 W R A OE Sk B 2 R W
PCT AIAE kT W 35 20 B J8% G 14 b i 12 W7 122 9 06
HARIA AW 2 PCT.LAC £ &4 COPD 4 Jf T I W
T 1 R R e TS 4 A A

AFFFE S I 2 4E COPD 4 I F W W 3 40 1 Jak
Y F M 3E PCT K- il LAC K A F L 2047 I 3
PCT 7K~F il LAC 7KF%F 4 COPD & Jf T I W B
2 TR R Y S BTN . SRR E

X & 577E

1 HEMTH
L 2019 4E 5 H ~2022 4E 5 H EA B ABEIRYF
B 4E COPD & I T PEWGE 41 3 2 4% 3 95 1 L

U, RIEIBIT S 60d MY R TTIE B K OB 41 K
Gy R TG AN R (53 i, BB R R B A BEIRTT
AT MBS RAF4 (42 B, B A TSRS IE 5 . H
FLHUE A R4S 31 6.4 22 B, 4E Ry 60~85(70. 12
£7.15) % WG BRI E 23 B, % 19 4], 4R 60~
82(69.72+7.0)% . HAWHE: OFH =60 & 155
COPD 2 Wibr ", LB LH 28 I AR 45 AF L8 L 41 1 =
Bt AR 2 s O ABEET 2 AR IR H0 A R4
2541 @ B A N DI RE 1E H HL AR W H #E A7 1838 280 @D
BELREABEEMERE R, HBRGE: 04
W s | il 2R e 45 A S5 Al o 285 1 il 350 B I W 3 9 9
Q&I T WM IE IR0 IR G 1 R @ f I HoAh 2018
PR M0 s @ B I ) BE B A A © A IF %
o

o BRI BE IR 97 1 A & A TF IR W T 200 T JRR e 1)
ZAE COPD S 107 1] Ay % B8 21, ie 8 75 40 — it Ife R
PORE AL IR PR AR B (BMD | JERIBE S WA s AR
S A BE B R] L A0 25 AL B AR T A

AR FEARAR e 48 B 2 51 2 AL v
2 HiE
2.1 ELISA 4 1 PCT KA & & AL
Jo 55 F Y PR A I A R I I L 280 L B 2 I
F 1.5 mL EP &, J“#&# A\ PCTELISA X7 &
C I V6 Tl I 26 W B A PR S ) 130 B 45 T o b o o 1%
W 2 AR L T 2 . R R AR (B o TSR
AT BRI AE W PCT 7E 450 nm &b i W 5
(B S A0 HH B o 11U i 231 7 PCT K F-
2.2 A5 AAM AR IS BT E bR SRR
(LAC) .pH ., ZE ALK 43 JE (PaCO, ) B R A L 5
A (BE) | ML %843 JE (PaO,) » 5% 1M <43 Hr A (35 [ No-



. 1192 -

tE R R AW ¥ A A

Journal of Pathogen Biology

2023 4 10 H 55 18 %% 10 )
Oct. 2023, Vol. 18,No. 10

va 23\ FEAT 53T 5 2R FH M T e A A (] ME&D A
A A A — A ] Oy AR AR S R ) T Y L
(FEV,/FVO),
3 GERE

Bl ok M SPSS25. 0 B fF it A7 e it 2= oy Fr L it &
PR (£ 5) KR R ¢ K50 s THECF R, n Bk 0 3R
NS R X KRR 5 Pearson 30 AT 4 COPD &1 F
I 0% T 20 T R G B 3 10 PCT 5 i LAC 7K By A 56
P ; Logistic [ 43 #F &4 COPD & I F P W 38 41 B
YL B E TS A R 52 K &R ROC M4 43 1l 3
PCT /K51l LAC /K P34 COPD £ 9 F P 18
0 TR R TS RN R IZ B8, it 46 A CAUO) 1
BMRM Z KK, P<0.05 NERAZIT$E X,

& =

1 YWERASWRAME PCT KERNSKHHIEIREE
®

M 5 % IR A I3 pH L PaCO, Bk R A £k . BE
W 2R G2 X (3 P=>0.05) . W54l PCT,
LAC B3E & TX R4, PaO, BEMM T R4 (B P<
0.05),. %1,
®1 WEASXBAME PCT K F RIS HIEHRAHL B (v +s)

Table 1 Comparison of serum PCT levels and blood gas analysis
indexes between observation group and control group(x =*s)

U< i) POpEi|
b4 _goc o
Injiift‘ors ()bsei:ali(?rj )group C(jrzllrollgl7'(3up ff P
(n=195) (n=107)
PCT(ng/mL) 1.97+0.51 1.0240. 29 16.500 <C0.01
LAC(mmol/L) 5.73+1.60 4,31+1.31 6.930 <C0.01
PH 7.3240.05 7.3140.06 1.278  0.203
PaO,(mmHg) 87.33+10. 31 92.21+11. 14 3.218  0.002
PaCO, (mmHg) 35.91+38.23 36,4449, 01 0.435 0.664
Wefe /A (mmol/L) 20, 61+5. 27 19.344+4.36  1.873  0.062
BE(mmol/L) -6.2141.06 -6.17+1.22 0.247 0.805
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Table 2 Comparison of general clinical data between
the two groups[ (x=*s)/n(%)]
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% 31 23 0.133  0.716
4 22 19
R CH) 70.12+7.15 69.7247.01  0.273  0.785
BMI(kg/m*) 23.57+3.58 23.6443.61  0.094 0.925
IR S (1) 34(64.15) 20(47.62) 2.610  0.106
o I S (B 29(54.72) 18(42. 86) 1.318  0.251
e I S (5D 30(56. 60) 23(54.76) 0.032  0.858
W 5 (i) 31(58.49) 24(57.14) 0.017  0.895
PR s (D 23(43. 40) 21(50.00) 0.411  0.521
EANEICN) 14.24+4,13 13.38+3.25 1,105  0.272
AT (<107 /L) 12,3443, 21 8.7242.01 6.380 <C0.01
AL S i (D 11.32+2.25 10.44+2.21 1,908  0.059
FEV,/FVC(%) 53.26412.34  64.13%15.21  3.846 <0.01
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Table 3 Comparison of serum PCT levels and blood
gas analysis indicators between the two groups(x %)

BUEA R4 G R4
»}“ETR‘ (n=53) . (n=42) ‘ P
Indicators Poor prognosis  Good prognosis
group(n=53) group(n=42)
PCT(ng/mL) 2.33£0.56 1.5240. 34 8.242  <€0.01
LAC(mmol/L) 6.54+1.70 47141, 25 5.835  <€0.01
PH 7.3240.06 7.3140.04 0.928 0.356
Pa0, (mmHg) 83.31+14.62 90.524+18.25 2,139 0.035
PaCO, (mmHg) 35.214+9.07 36.4749.38 0.662  0.509
AR E 4R (mmol/L)  20.84+4.12 20.31£3.98  0.632  0.529
BE(mmol/L) -6.23+1.25 -6.19+1.27 0.154  0.878
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Fig. 1 Correlation between serum PCT and blood LAC levels in
elderly COPD patients with lower respiratory tract bacterial infection
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Table 4 Logistic regression analysis of influencing factors
for poor prognosis in elderly COPD patients with lower
respiratory tract bacterial infection

50 B R

Influencing B SE Wald P OR 95%CI
factors

HAMI S 0.454  0.253  3.215  0.073  1.574  0.959~2.584
PaO, -1.052 0.674  2.439  0.118  0.349  0.093~1.308

FEV,/FVC  0.758 0.456 2.657 0.103 2.134  0.858~5.309
PCT 0.796  0.314 6.429 0.011 2.217  1.198~4.102
LAC 0.553  0.172 10.327 0.001 1.738 1.241~2.435
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Table 5 Diagnostic value of serum PCT and blood LAC levels
for poor prognosis in elderly COPD patients with lower respiratory
tract bacterial infection

BORE HERIE

A . (A o 7] (%) Youden
Variables AUC Cutoff 95% Cl Sensitivity specificity 1854
%) %

PCT  0.869 2.06 ng/mL 0.781~0.930 67.92 90.48  0.584
LAC  0.803 6.18 mmol/L 0.709~0.878  62.26 88.10  0.504
“EBA 0,957 0.894~0.988  86.79 92.86  0.797
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Fig. 2 ROC curve of serum PCT level and blood LAC level
for the diagnosis of poor prognosis of elderly COPD patients
with lower respiratory tract bacterial infection
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