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Effect of ambroxol hydrochloride on oxygenation index, D-dimer and inflammation
index in elderly patients with pneumonia and its predictive efficiency for patients’
prognosis
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[ Abstract] Objective To explore the influence of ambroxol hydrochloride on oxygenation index, D-D and inflammatory indexes in
elderly patients with pneumonia, and its predictive efficiency for prognosis of the patients . Methods A total of 226 elderly pneumonia
patients admitted to the General Practice Department of Beijing Chaoyang Hospital Affiliated to Capital Medical University from
January 2022 to January 2023 were enrolled and randomly divided into a control group and an ambroxol hydrochloride group, with 113

cases in each group. After exclusion and grouping modification, 110 patients were eventually included in each of the two groups.
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According to the severity of the disease, the control group was assigned into severe and mild subgroups (36 and 74 cases, respectively) , and
the ambroxol hydrochloride group also into severe and mild subgroups (38 and 72 cases, respectively). The control group was given routine
treatments such as oxygen inhalation support, sedation, cough relieving and phlegm relieving, while the ambroxol hydrochloride group
was given intravenous injection of ambroxol hydrochloride on the basis of routine treatments. The effective rate, as well as oxygenation
index, and D-D, C-reactive protein ( CRP) and procalcitonin ( PCT) levels before and after treatment were observed in the two
groups. Receiver operating characteristic (ROC) curve was plotted to analyze the predictive performance of each indicator. Kaplan-
Meier curve was drawn to analyze the survival of these patients. Results The total effective rate was significantly higher in the ambroxol
hydrochloride group than the control group [ 89.09% (98/110) vs 70.91% (78/110) ; P<0.05]. When compared to the levels before
treatment, the patients from the two mild subgroups of the control and ambroxol hydrochloride groups obtained significantly higher
oxygenation index [ (275.69+27.82) ws (153.26+11.89) mmHg, (297.19+23.53) vs (156.87+12.47) mmHg] and lower D-D level
[(1.7920.66) vs (2.43£0.91) mg/L, (1.34£0.47) vs (2.4120.88) mg/L] after treatment; and those of the two severe subgroups
had obviously increased oxygenation index [ (257.58+25.19) vs (126.33+12.19) mmHg, (279.51+27.02) wvs (127.83+13.53) mmHg | and
decreased D-D level [ (1.93+0.73) wvs (2.56+0.78) mg/L, (1.77£0.59) vs (2.61x0.79) mg/L]. Ambroxol hydrochloride treatment
resulted in statistically higher oxygenation index [ (297. 19+£23.53) wvs (275.69+27.82) mmHg, (279.51+27.02) vs (257.58+25.19)
mmHg | and lower D-D level [ (1.34£0.47) vs (1.79+0.66) mg/L, (1.77£0.59) vs (1.93£0.73) mg/L] in either mild or severe
patients ( P<0.05). Both routine and ambroxol hydrochloride treatment decreased CRP [ (54.35+9.27) wvs (87.55+8.19) mg/L,
(41.56+9.57) vs (88.49+9.17) mg/L] and PCT [ (0.99+0.37) vs (1.89£0.52) wg/L, (0.53+0.21) ws (1.90+0.49) pg/L]
levels in the two mild subgroups, and the ambroxol hydrochloride group obtained more lower CRP [ (41.56+9.57) vs (54.35+9.27)
mg/L, (55.12£7.58) vs (60.58+9.82) mg/L] and PCT [ (0.53£0.21) vs (0.99+0.37) wg/L, (0.75£0.25) vs (1.12£0.55) pg/L]
levels in both mild and severe patients than the control group (all P<0.05). After the follow-up of 28 d, the cumulative survival rate
was notably higher in the ambroxol hydrochloride group than the control group [ 89.09% (98/110) ws 69.09% (76/110),
P<0.001]. The area under the ROC curve of oxygenation index, D-D level, combined with inflammatory markers CRP and PCT for
prognosis of elderly pneumonia patients was 0. 837, with a sensitivity of 88. 50 and a specificity of 78.30. Conclusion Ambroxol
hydrochloride can promote the treatment effectiveness in elderly pneumonia patients, significantly improving their oxygenation index,
D-D level, inflammatory indicators, and survival rate. The combination of oxygenation index and D-D, CRP and PCT levels has high
predictive value for patient prognosis, and can be further promoted and applied in clinical practice.

[ Key words] aged; pneumonia; ambroxol hydrochloride; oxygenation index; D-dimer; inflammatory response; prognosis; predictive
efficiency
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Table 1  Comparison of baseline data between two groups
(n=110)
Control Ambroxol
Ttem oo hydrochloride ~ ¢A? P value
group
group
Gender[ n(%) ] 0.308 0.579
Male 70(63.64)  66(60.00)
Female 40(36.36)  44(40.00)

72.26+8.15 73.59+8.73 -1.168 0.244
22.69+3.17 22.85+3.24 -0.370 0.712

Age(years, x+s)

BMI(kg/m?, xs)

Complication[ n(%) ] 0.087 0.769
COPD 32(29.09) 34(30.91)
Diabetes mellitus 46(41.82) 43(43.64)
Hypertension 32(29.09) 28(25.45)

Disease severity[ n(%) | 0.081 0.775
Severe 36(32.73) 38(34.55)
Mild 74(67.27)  72(65.45)

Type of pneumonia[ n( %) ] 0.073  0.787
Bacterial pneumonia 58(52.73) 56(50.91)
Viral pneumonia 52(47.27)  54(49.09)

BMI: body mass index; COPD: chronic obstructive pulmonary disease.
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Table 2 Comparison of therapeutic efficacy between two groups

[n=110, n(%) ]

Total
Group Remarkable  Effective Invalid
efficiency
Control 34(30.91) 44(40.00) 32(29.09) 78(70.91)

Ambroxol hydrochloride  58(52.73) 40(36.36) 12(10.91) 98(89.09)
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Table 3  Comparison of oxygenation index and D-D level between two groups before and after treatment (x+s)
Oxygenation index( mmHg) D-D(mg/L)
Group n
Before treatment After treatment Before treatment After treatment
Control
Mild 74 153.26=+11. 89 275.69+27.82" 2.43+0.91 1.79+0.66 "
Severe 36 126.33+12. 19 257.58+25.19 " 2.56+0.78 1.93£0.73"

Ambroxol hydrochloride
Mild 72 156. 87+12.47 297.19+23.53** 2.41+0.88 1.34+0.47""
Severe 38 127.83+13.53 279.51+27.02** 2.61+0.79 1.77+0.59**

D-D: D-dimer. 1 mmHg=0. 133kPa. Compared with before treatment, * P<0.05; compared with control group, *P<0. 05.
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Table 4  Comparison of inflammatory indexes between two groups before and after treatment (xts)
CRP(mg/L) PCT(pg/L)
Group n
Before treatment After treatment Before treatment After treatment

Control

Mild 74 87.55+8.19 54.35+9.27" 1.89+0. 52 0.99+0.37"

Severe 36 91.29+9.37 60. 58+9. 82 2.20+0. 47 1.12+0. 55
Ambroxol hydrochloride

Mild 72 88.49+9.17 41.56+9.57** 1.900. 49 0.53+0.21**

Severe 38 90. 18+9. 68 55.12+7. 58" 2.19+0. 43 0.75+0. 25"

CRP; C-reactive protein; PCT; procalcitonin. Compared with before treatment, * P<0.05; compared with control group , *P<0. 05.
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Figure 1 Kaplan-Meier curve of 28-day cumulative
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Table 5 Predictive value of oxygenation index, D-D level combined with inflammatory index on

prognosis of elderly patients with pneumonia

Factor Sensitivity Specificity Cut-off AUC 95%CI
Oxygenation index 51.70 69. 60 301. 65 mmHg 0.611 0.495-0.727
D-D 44.80 73.90 2.21 mg/L 0.552 0.431-0.674
CRP 33.30 80. 00 58.50 mg/L 0.590 0.464-0.716
PCT 49. 40 73.90 0.73 pg/L 0.619 0.499-0. 740
Combined detection 88.50 78.30 - 0. 840 0.746-0.933

AUC; area under the curve; D-D: D-dimer; CRP: C-reactive protein; PCT: procalcitonin. 1 mmHg=0. 133 kPa. —: no datum.
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