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Prognostic values of procalcitonin and D-dimer for severe pneumonia in the elderly

ZHANG Yi", HUANG Yan, HE Yong-Mei, ZHU Ya-Li, MA Shui-Ting, CHEN Ji-Chao
( Department of Gerontology, Aerospace Center Hospital, Beijing 100049, China)

[ Abstract] Objective To explore the dynamic changes of procalcitonin ( PCT) and D-dimer (D-D) and investigate their values in
the prognosis for severe pneumonia in the elderly patients. Methods A total of 78 elderly patients with severe pneumonia admitted in
our hospital from January 2019 to June 2020 were recruited in this study. Their clinical outcome, PCT and D-D levels before treatment
on the 3rd and 7th days of treatment, and immediately before out of ICU (or death) were recorded, and change rate of PCT (PCTc)
and D-D (D-Dc) were calculated. Their score of Acute Physiology Age Chronic Health Evaluation [ ( APACHE II) were also recorded.
Receiver operating characteristic (ROC) curve was drawn to assess the values of PCTc and D-Dc on the clinical outcome of the severe
pneumonia patients. SPSS statistics 22. 0 was used for statistical analysis. Data comparison between two groups was perfomed using
X* test, ¢ test or Fisher exact test depending on date type. Results Among the 78 elderly patients, 31 cases (39.7%) were transferred
out of ICU after treatment, and the other 47 (60.2%) patients died. The survival group had significantly younger age [ (77.30£6.72) years |
and lower APACHE II score [ (19.29+2.69) points ] than the death group [ (83.84+5.54) years, (21.02+2.72) points; P<0.05].

There were no obvious differences in PCT level between the survival group and the death group before and in 3 d after treatment
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(P>0.05). But the level was statistically lower in the survival group than the death group in 7 d after treatment and before transference
from ICU or death [ (2.57£0.65) vs (7.18+1.91) ng/ml, (0.62+0.25) vs (10.37+2.47) ng/ml; P<0.01]. Before and in 3 d
after treatment, no significant difference was seen in D-D level between the 2 groups (P>0.05). TIts level was in a decreasing trend in
the survival group but in an increasing trend in the death group, and the former group had obviously lower level than the latter group
in 7 d after treatment and transference from ICU or before death [ (0.75+0.15) wvs (3.78+0.85) mg/ml, (0.40+0.09) wvs
(4.89+0.69) mg/ml, P<0.001]. Statistical difference was seen in PCTc level between the 2 groups in 3 and 7 d after treatment and
before out of ICU or death [5.56 (3.28, 8.22) vs =3.17 (-4.55, 0.00),53.73(49.12, 58.93) wvs =31.75(-40.91,-21.05),
89.29(86.36,91.78) vs —96. 86(—119.40,-68.00) ,all P<0.001]. The D-Dc level maintained at a high level and gradually turned
to elevation with the condition better in the survival group. But the level differed from the 2 groups in 3 and 7 d after treatment and
before out of ICU or death [0.00 (0.00, 6.25) ws 0.00(=7.69,0.00),58.33(55.29, 64.21) vs —95.24(~-128.50,-60.87),
77.22(74.29,83.64) vs —161. 10(-218.70,-114.20) ; all P<0.001]. ROC curve analysis showed that PCTc, D-Dc¢ and APACHE II
were of prognostic significances for the elderly with severe pneumonia [ area under curve (AUC)=0.974, 0.779, 0.337; P<0.05].
PCTc had an AUC of 0. 974, a 95% confidence interval of 0. 940 to 1. 010, cutoff value of 0. 658, a sensitivity of 93. 5%, and a speci-
ficity of 97.9%. Conclusion PCTc and D-Dc could predict the clinical prognosis of elderly patients with severe pneumonia, and show
good value in clinical application.
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Table 1 Comparison of general clinical data between two groups
G Gender Age Body temperature ~ White blood cell ESR CRP APACCHE Il
oup (male/female, n)  (years, x+s) (°C, x+s) (x10°/L, %+s) (mm/h, x+s) (mg/L, x+s) (points, x+s)
Survival 31 18/13 77.30+6.72 38.34+1. 65 11.34+4.21 39.8+9. 60 102.40+39.53 19.29+2.69
Death 47 26/21 83.84+5.54 38.52+1. 68 12.08+5. 14 41.4+10. 58 116.52+43.65 21.02+2.72
X2/t 0. 057 6.207 0. 185 0.289 0.035 0.283 7.659
P value 0. 498 0.037 0.678 0. 605 0. 856 0. 609 0.007
ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; APACCHE 1l : acute physiology and chronic health evaluation II .
R2 2HEBEREMRME PCT 1 D-D KFELLE
Table 2 Comparison of PCT levels and D-D levels in different time periods between two groups (xts)
PCT(ng/ml) D-D(mg/L)
ltem Survival group Death group Survival group Death group
t P value t P value
(n=31) (n=47) (n=31) (n=47)
Before treatment 5.39+1.05 5.46+1.12  -0.672 0.796 1. 85+0. 36 1.90+0.39  -0.489 0. 626
Treatment 3 d 5.12+2.02 5.60+1.08 —1.965 0.053 1.81+0. 32 1.96+0.37 -1.877 0. 064
Treatment 7 d 2.57+0. 65 7.18+1.91 -24.231 <0.001 0.75+0. 15 3.78+£0.85 -23.869 <0.001
Treatment out of ICU(or die) 0.62+0. 25 10.37+2.47 -44.591 <0.001 0.40+0. 09 4.89+0.69 -44.412 <0.001

PCT: procalcitonin; D-D: D-dimer;

ICU: intensive care unit.

R3 2HBEAFREEMTE PCTe & D-De b

Table 3  Comparison of PCTcand D-Dc in different time periods between two groups [M(Q,, Q3)]
PCTe D-De
Treatment
. Survival grou Death grou Survival grou Death grou
time Eotp Eoip P value Eronp gronp A P value
(n=31) (n=47) (n=31) (n=47)
3d 5.56 (3.28, 8.22) -3.17 (-4.55,0.00) -7.092 <0.001 0.00 (0.00, 6.25) 0.00(-7.69,0.00) -4.650 <0.001
7d 53.73(49.12,58.93) —31.75(-40.91,-21.05) -7.439 <0.001 58.33(55.29,64.21) -95.24(-128.50,-60.87) —6.339 <0.001
Out of ICU 89.29(86.36,91.78) —96.86(—119.40,-68.00) —8.657 <0.001 77.22(74.29,83.64) —161.10(-218.70,-114.20) -9.127 <0.001
(or die)

PCTec: change rate of procalcitonin; D-Dc: change rate of D-dimer;

ICU. intensive care unit.
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Table 4 Indicators for predicting death of patients with severe pneumonia

Ttem AUC 95%CI P value Best cut-off Sensitivity (%) Specificity (%)
PCTe 0.974 0.940-1. 010 <0.001 0. 658 9.5 97.9
D-Dc 0.779 0. 673-0. 885 <0.001 -2.273 93.5 46.8
PCT 0.380 0.253-0. 507 0.075 3.55 9. 8 2.1
D-D 0.375 0.240-0. 491 0. 064 1.35 9.3 8.5
APACHE I 0.337 0.211-0. 463 0.015 18.5 54.8 21.3

PCTc: change rate of procalcitonin; D-Dec: change rate of D-dimer; PCT: procalcitonin; D-D: D-dimer; APACHE II: acute physiology and chronic health

evaluation I[; AUC; area under the curve.

1.0
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— PCTe
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7 —PCT
; D-D

—— Reference line
0.0 7

T T T T
0.2 0.4 0.6 0.8 1.0

1-Specificity
E1 EEMREERTHUR ROC Mk

Figure 1 ROC curve analysis of prediction effect on

death prediction
PCTc: change rate of procalcitonin; D-Dc: change rate of D-dimer;
PCT; procalcitoniny D-D; D-dimer; APACHE II; acute physiology and

chronic health evaluation Il; ROC: receiver operating characteristic.
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