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The Application of Procalcitonin, D-dimer, and NT-proBNP in
the Evaluation of the Condition and Prognosis of Patients with
Severe Pneumonia

ZHU Ying'.
Clinical Laboratory, Luoyang Third People's Hospital, Luoyang 471000, Henan Province, China

Abstract: Objective To discuss the application of procalcitonin, D-dimer, and Nterminal brain natriuretic peptide (NT-proBNP) in the evaluation of the
condition and prognosis of patients with severe pneumonia. Methods 80 severe pneumonia patients admitted to our hospital from Jan 2020 to
Dec 2022 were selected as the severe group, and another 80 common pneumonia patients who were treated in our hospital during the same
period were selected as the control group, then divided the severe pneumonia patients into the survival group 53 cases and the death group
27 cases according to the 28-day prognosis. Recorded and compared the serum PCT, D-D, and NT-proBNP levels of all patients within 24 hours
after admission, then analyzed the application value of PCT, D-D and NT-proBNP in the diagnosis and prognosis evaluation of severe pneumonia
patients by plotting ROC curves. Resuilts The heart rate (94.11+12.27) beats/min, white blood cell count (16.62+1.78)x109/L, APACHE @ score
(35.1345.25), CPIS score (7.41+0.84) and PSI score (93.26110.56) of the severe group were significantly higher than the control group (the
values of t were 5.774, 21.853, 30.256, 35.129, 11.945 respectively, all P<0.05). The serum PCT (12.72+1.85)ug/L, D-D (4.59+0.71)mg/L, NT-
proBNP (576.95+127.31)pg/mL of the severe group patients were significantly higher than the control group (7.39+1.52)ug/L, (2.13+0.56)mg/
L, (180.22+36.46)pg/mL(the values of t were 19.093, 23.171, 24.575 respectively, all P<0.05). The AUC value of PCT+D-D+NT-proBNP combined
diagnosis of severe pneumonia was 0.946, the sensitivity was 97.50%(78/80) and the specificity was 98.75%(79/80), which indicating that
PCT+D-D+NT-proBNP combined diagnosis of severe pneumonia was more effective. The serum PCT(16.96+2.01)ug/L, D-D(6.1810.85)mg/L, NT-
proBNP(863.11+171.38)pg/mL of the death group patients were significantly higher than the survival group (10.56+1.77)ug/L, (3.780.64)mg/
L, (431.17+104.86)pg/mL (the values of t were 14.604, 12.473, 11.435 respectively, all P<0.05). The AUC value of PCT+D-D+NT-proBNP combined
assessment of the prognosis of severe pneumonia was 0.921, the sensitivity was 92.59%(25/27) and the specificity was 94.34%(50/53), which
indicating that PCT+D-D+NT-proBNP combined assessment of the prognosis of severe pneumonia had a higher value. Conclusion The serum PCT,
D-D and NT-proBNP levels of severe pneumonia patients increased significantly, in addition the index levels of severe pneumonia patients with a
high risk of death increased more significantly. Monitoring the serum PCT, D-D and NT-proBNP levels can help improve the diagnostic efficacy and
prognostic evaluation value of patients with severe pneumonia.
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1.1 —FR%EE EE02018~20226 12 B ABRUGA R ERERA
BEBOPIENEREAL, FERBMTARFTETHNEBMAEE
BOBIENNTERA, HIRIBEEMAXEE28dMFRERD NFEA
53 53R T-4A27H, EREREAB 460, L3445, FIEERE
45%~76% , FYFEES(59.48113.61)%; SHTHRABMA3M. &
M37H, FIEEALT~T4%, THFHR(58.05£13.27)%,
MANIROE: SNEEMAMNZESR (FERIZEEMAIRK
EHERHIR) RHEXREY; TEMANLESR (A
XKISHERTA 2815/ (201446 0R)) SRAOMEXITE"; FREERE
HHRIBERE. HbRiTE: SHMBSEMEE, SHER. i
ENfEZEMESERE, E1NBRERE R IMEIF SR
FRHERATTE; NR4ShRFETE,; RMERES,
1.2 MBIBIREHE WEHCEHABEUNEF—MERRA
BR/E24hWIMEPCT. D-D. NT-proBNPKF, fEiETFE:
SMEESEMHREITN RS | (APACHE | ) IHMERERE, 9
SEEO~T1S, NEUERAEEREREEEW ™S, MIPRE
EERE: FRIKMEBEZEITS (clinical pulmonary infectio-
n score,CPIS) it B A& MBI ERE, F9EH0~122, 2
BURHAREMBRAE™E, MABKREE: EAMA™E
2 (pneumonia severity index,PSI)iT4 R 4tiF(E B & fMZE™
EREURFETNKG, ERSERTFIOD HEERK, 75E905
~130AFENK, SERTLI0SABENK. MEFIER:

&1 mA—REMLLR(n/n)

i<t E1iE4A(n=80) XFER4H (n=80) X/t P&
MR (5/%) 46/34 43/37 0.228  0.633
FIYEMR (%) 59.48+13.61 58.05+13.27  0.673  0.502
RBigEk (kg/m?) 23.39+2.55 23.14+2.52 0.624  0.534
(R /min) 94.11+12.27 83.6519.13 5774  <0.001
W 4BE (mmHg) 126.25+14.31  12437+14.18 0.835  0.405
#F3KE(mmHg) 75.61+8.22 76.14%8.29 0.406  0.685
ZEERDE(mmHg) 36.911+4.45 37.75+4.53 1.183  0.239
TRAHSE[N(%)] 32(40.00) 29(36.25) 0.238  0.625
KEBGESEN(%)] 19(23.75) 17(21.25) 0.143  0.705
SRS MIE(N(%)] 24(30.00) 21(26.25) 0.278  0.598
BInESL[N(%)] 35(43.75) 31(38.75) 0.413  0.521
FERRIAE[N(%)] 25(31.25) 21(26.25) 0.488  0.485
BRIt ER (X 10%/L) 16.62%1.78 10.89+1.31 21.853 <0.001
APACHE Il #43(43)  35.13%5.25 14.06+2.14 30.256 <0.001
CPISHES3(9) 7.41+0.84 3.29+0.47 35.129 <0.001
PSKES (43) 93.26%10.56 74.6617.81 11.945 <0.001

®2 WAMBPCT, D-D. NT-proBNPAKELLH

A3 PCT(ug/L)  D-D(mg/L) NT-proBNP(pg/mL)
E1E4A (n=80) 12.72+1.85 459071  576.95+127.31
538848 (n=80) 7.39+152  2.13%056  180.22+36.46
tE 19.093 23.171 24.575

Pl <0.001 <0.001 <0.001
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X *#%, PCT. D-D. NT-proBNPIEEEMGA BERKIBIZU KRR
BTGP N BN EEIT 2 EIROCH L& HITHM, LP<0.054Lt
BREBHITEE N,
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2.1 MA—RFPLILR BEA0R. AAMITE. APACHE II3T
3. CPISTHS LUIKRPSIESIIEE S FHRA (39P<0.05); mH
AMF). FREERERZELRYEEEER(3IP>0.05), W
=1

2.2 4AMAEPCT. D-D. NT-proBNPAFL EEAREM
7PCT. D-D. NT-proBNPKFI4BRE & F3FER4H (19P<0.05),
JITI_I%EZO

2.3 PCT. D-D. NT-proBNPiZHTEfERZ% ROCEILZ D &
T EIROCHLE D ITERKRAPCT. D-D. NT-proBNPIZHTE
FERT X AWAUCE KRR 790.673. 0.741. 0.795, PCT+D-D+NT-
proBNPEX&IZUTEEM A BVAUCIE0.946, =IEiREXAIZHE
FER R BURMAERA 2 S FPCT. D-D. NT-proBNPERIZET, W&
3. Bl

2.4 WAMBEPCT. D-D. NT-proBNPAKFELE ETHEEM
EPCT. D-D. NT-proBNPKFIBAE S T725E4A (19P<0.05),
JITI_I%E4O

2.5 PCT. D-D. NT-proBNPYLEFEM A FEROCHZEZ D
BT LHIROCH L DT RKBEPCT. D-D. NT-proBNPiE
HEEMAFNEAUCERK X 90.654, 0.718. 0.779, PCT+D-
D+NT-proBNPEE &I EERM A F/FHIAUCEA0.921, =i5tn
BE T HEEMAMENNEBESFPCT. D-D. NT-proBNP
BT, k5. B2,

&3 PCT. D-D. NT-proBNPiZHTESER A ROCHILZE S 17

AT AUCE 95%Cl mRIEEME BRE%) BRE%)
PCT 0.673 0.602~0.781 9.56pg/L  73.75(59/80) 80.00(64/80)
D-D 0.741 0.647~0.825 3.4lmg/L  75.00(60/80) 91.25(73/80)
NT-proBNP 0.795 0.721~0.882 327.08pg/mL 85.19(69/80) 83.75(67/80)
3 0.946 0.874~0.976 - 97.50(78/80) 98.75(79/80)
R4 WAMBEPCT. D-D. NT-proBNPKFELLE

A3 PCT(ug/L) D-D(mg/L) NT-proBNP(pg/mL)

FET4H(n=27) 16.96+2.01 6.18*+0.85 863.11*+171.38

ZiE4 (n=53) 10.56+1.77  3.78%£0.64  431.17%+104.86

tE 14.604 12.473 11.435

P& <0.001 <0.001 <0.001

|5 PCT. D-D. NT-proBNPIRfEEIERD# /5 ROCHILE 53 #fr

it AUC(E 95%ClI EHHE HRE%) JBRE%)
PCT 0.654 0.583~0.756 13.75ug/L  66.67(18/27) 73.58(39/53)
D-D 0.718 0.624~0.813 4.98mg/L  70.37(19/27) 84.91(45/53)
NT-proBNP 0.779  0.691~0.860 625.83pg/mL 77.78(21/27) 79.25(42/53)
B®a 0.921 0.804~0.957 - 92.59(25/27) 94.34(50/53)
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