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Effects of Low-Dose Aminophylline Combined with Adaptive Stress Support Therapy on Chest-
Lung Compliance and Cerebral Oxygen Metabolism in Patients with Acute Exacerbation of
Chronic Obstructive Pulmonary Disease Complicated with Severe Respiratory Failure*

JIANG Zhongyang, SUN Huan, ZHANG Dan, JIA Chao ( Dept. of Critical Care Medicine, Mianyang
Central Hospital, Sichuan Mianyang 621000, China)

ABSTRACT OBJECTIVE; To probe into the effects of low-dose aminophylline combined with adaptive stress support
therapy on chest-lung compliance and cerebral oxygen metabolism in patients with acute exacerbation of chronic
obstructive pulmonary disease (AECOPD) complicated with severe respiratory failure. METHODS; Clinical data of 92
patients with AECOPD complicated with severe respiratory failure admitted to our hospital from Oct. 2019 to Mar.
2021 were collected for retrospective analysis, which were divided into observation group and control group according
to different therapeutic regimens, with 46 cases in each group. The control group was given adaptive stress support
therapy, while the observation group was given low-dose aminophylline combined with adaptive stress support therapy.
The duration of mechanical ventilation and length of hospital stay, blood gas indicators [ oxygen partial pressure
(Pa0,), partial pressure of carbon dioxide (PaCO,), oxyhemoglobin saturation ( SpO,) and carbon dioxide
combining power ( CO,CP) ], chest-lung compliance [ respiratory system compliance (C_), chest wide compliance
(C,,) and lung compliance (C,)], cerebral oxygen metabolism [ oxyhemoglobin saturation of jugular vein bulb
(Sjv0,) , cerebral oxygen extraction rate (CEOQ,) and deviation of oxyhemoglobin saturation of artery and vein (Ca-vO,) ]
and inflammatory factor levels [ interleukin (IL) 17, myeloid cells trigger receptors 1 (TREM-1) and IL-33] before
treatment and after 3 days of treatment, incidences of adverse drug reactions during treatment were compared between
two groups. RESULTS: The duration of mechanical ventilation and length of hospital stay of the observation group were
shorter than those of the control group, with statistically significant differences ( P<0.05). After 3 days of treatment,
the PaO,, SpO,, C ., C, , C, and SjvO, levels of observation group were higher than those of the control group, while
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the PaCO,, CO,CP, Ca-vO, and CEO, levels of observation group were lower than those of the control group, with
statistically significant differences (P<0.05). After 3 days of treatment, the serum IL-17, TREM-1 and TL-33 levels
of observation group were lower than those of the control group, with statistically significant differences ( P<0.05).
The incidences of adverse drug reactions of observation group and control group were respectively 10. 87% (5/46) and
6.52% (3/46) , the difference was not statistically significant (P>0.05). CONCLUSIONS: Low-dose aminophylline
combined with adaptive stress support therapy in the treatment of AECOPD complicated with severe respiratory failure
can effectively shorten the duration of mechanical ventilation and length of hospital stay, improve respiratory status,

chest-lung compliance and cerebral oxygen metabolism, relieve body inflammation, with high safety.
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Tab 1 Comparison of general information between two groups

A IR (n=46) X4 (n=46) Ve P

PR (B At ) /4 26/20 24/22 0.715 0.676
A/ (I a5, %) 52~71 (61.33%3.48) 51~70 (59. 87+3. 86) 1.905 0. 060
TRTHH (L i2s,kgy/m?) 18.6~27.2 (22.72¢1.52) 18.4~26.9 (22.96+1.17) 1.160 0.248
COPD #5#/ (i xts, 4 ) 3~9(6.11£1.13) 3~10 (6.3821.45) 0.996 0.322
Pa0,/ (il ,+s,mm Hg) 40~52 (46.064. 65) 41~53 (44.914.24) 1.239 0.218
PaCO,/ (Ji [ ,ixs,mm Hg) 53~64 (58. 18+2.21) 54~63 (59.02+1.98) 1.920 0.058
(FEV /FVC)/(JEF x5,%) 55~63 (59.26x1.45) 54~65 (58.79+1.51) 1.523 0.131
C RBEA/ (R, xts,ng/L) 6.09~21. 13 (13.25+3.48) 6.12~22.41 (12.15£3.27) 1.562 0.122
T/ (JER v ng/L) 5.22~20.08 (12.97+3.81) 5.07~20. 18 (12.86+3.67) 0. 141 0. 888
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Tab 2 Comparison of duration of mechanical ventilation
and length of hospital stay between two groups (x=s, d)
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RIZAR-1(TREM-1) i 1L-33 ] KF BUBH KLY 3 mL B gy (n-46) 1.7551.87 14.04£2.45
U (5533 3 500 r/min, BF[E] 15 min, 4% 8 cm) , 785, BUML TG, [ 2.627 3.355
SR BRI G 2 W B 36 5, 50 & ek BRI AE ) A w4 P 0.010 0.001
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ZH T LGSR TR ¢ A6 30 5 359 2R F AU A 36, e = 0. 05, P<0. 05
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2.1 #HHBES . EEE bR
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2.2 MEHHHEIRAKFELLR

TRITRTPI 4L % Pa0, ,Sp0, .PaCO, Fl CO,CP /K Lb4s,
EFIEGIFE L (P>0.05) ;1097 3 d 5, PHALE A Pao, |
Sp0, .PaCO, 1 CO,CP /K-8 7 Mok 3%, H UL g4 /3
Pa0, .Sp0, BN IRL & , PaCO, .CO,CP Bxf BBLHAR, 2 F 9

Biita#aE X (P<0.05) , W5 3,
2.3 B BmiIG i b Bk

VBITHT I EE ¢ .C, ¢, KP L, ZR TGt
EX(P>0.05) ;3897 3 dJa, gL C.C,, FI C, K44
BITRTTN S, ELULER AL R B A IR A v, 2 S S B L
(P<0.05) , L% 4,
2.4 REREHERKFELLE

JRITRT, 4R # Sjv0,  Ca-v0, il CEO, /KK L, 22 5
TG L (P>0.05) ;1697 3 d )&, T4 % Sjv0, . Ca-v0,
F CEO, A FHIBIRIT ATk, HE A B SjvO, KPR
TBY1E, Cav0, \CEO, /K3 B, 22 R A Gl 24 & 3
(P<0.05), 0555,
2.5 REBERTFKELE

VRIT R, W2 R 3 10-17 " TREM-1 H1 11L-33 7K He#,
ER LI E L (P>0.05) ;3697 3 d 5, A B LT
IL-17 TREM-1 F1 IL-33 /K F3B0G Y7 HIREAR , HRSR A 35 3
xR, 22 F A it L (P<0.05) , L3 6,
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Tab 3 Comparison of blood gas indicators between two groups before and after treatment (x=s)

a9 Pa0,/mm Hg Sp0,/% PaCO,/mm Hg C0,CP/(mmol/L)

) TR Hi Y73 d i TRITHT RT3 dA TRIT T Hr3dE {7 Hi Y73 dJE
WL (n=46) 46.064. 65 63.48+4. 13" 60. 18+5. 86 78.52+5. 54" 60.45+4.26 44.49+3.32° 40. 56+4.73 26. 68+3. 48"
AR (n=46) 44.9124.24 60.76+3. 65" 59.05+5. 17 74.79+5. 09* 61.88+4.95 47.38+3.87" 38.99+4.38 29.07+3.92*
! 1.239 3.347 0.981 3.363 1.485 3.844 1.652 3.092

P 0.218 0.001 0.329 0.001 0.141 <0.001 0.102 0.003

T SRARITRTILE, *P<0. 05
Note:us. the same group before treatment, “P<0. 05

R4 WABEBITES IR M L8 (x+s ,mL/cm H,0)

Tab 4 Comparison of chest-lung compliance between two groups before and after treatment(x+s, mL/cm H,0)

o Crs ch Cl
45 TRl I3 dJE TRITH HWr3dE TRITHI Wr3dE
WA (n=46) 32.52+2.98 41. 18+3.26" 57.15£7.78 74.54+8.81" 52.63+4.38 64.93£5.75"
XHHRAL (n=46) 31.77£3. 16 38.87+3.69" 55.73+8.29 70.25+8. 03° 51.174.70 60. 48+5. 06"
! 1171 3.182 0.847 2.441 1. 541 3.940
P 0.245 0.002 0.399 0.017 0.127 <0.001

U SRALRTATILE, *P<0. 05
Note;vs. the same group before treatment, “P<0. 05
x5 MAREARTAEMENGIERAKTELE (xxs)

Tab 5 Comparison of cerebral oxygen metabolism indicators between two groups before and after treatment (x=s)

a1 Siv0,/% Cav0,/ (ml/L) CE0,/%

) TRITH hr3dfa AT Wr3diE TRITH Wr3dia

WARAL (n=46) 57.49+6.75 79.60+7. 46 58.19£5.73 44,5844, 38° 30, 15£2.98 21.93:2. 14°
MRS (n=46) 58.746. 17 75.63£6. 98" 57.2545.02 47.19+4. 87° 31 12:3.11 23,012, 48°
! 0.927 2.636 0.837 2.703 1.527 2.236

P 0.356 0.010 0.405 0.008 0.130 0.028

T SRAIRITRTILE, *P<0. 05
Note:us. the same group before treatment, “P<0. 05

+ 574 - Evaluation and analysis of drug-use in hospitals of China 2022 Vol. 22 No. 5 hE EBEHZG RN S50 2022 4E5 22 55 5 1



®6 MHEBEFRTANGRERFKFELLE (xss5,pg/L)

Tab 6 Comparison of inflammatory factor levels between two groups before and after treatment (X+s, pg/L)

i _ L7 _ TREM ‘ LB

I Wr3da AT B3 dJR TR Wri3d)a
B (n=46) 121.62+11.18 70.2628. 05° 135.18+18.45 98.29+9. 98° 18.59+4.25 6.25¢1.85"
TR (n=46) 117.97+13.08 75.949. 17° 132.72+20.52 104. 54211. 68° 17.943.76 7.58+2. 06°
¢ 1.439 3.157 0. 605 2.759 0.777 3.258
P 0.154 0.002 0.547 0.007 0.439 0.002

1 SRR, *P<0. 05

Note:us. the same group before treatment, “P<0. 05
2.6 FRRREEERILR

WL ZH X R S8 R RS R AR 3243012 10. 87%
(5/46) .6.52%(3/46) , 2 R TG ERE L (P>0.05) , Wk 7,
F7 MABEARARREZEBRILE[FI( %) ]
Tab 7 Comparison of incidences of adverse drug reactions
between two groups [ cases ( %) ]

45 K% BEAE BREE k &b wit
MEAL(n=46) 1(2.17)  1(2.17) 0(0) 2(4.35)  1(2.17) 5(10.87)
¥4 (n=46) 0(0) 1(2.17) 1(2.17) 0(0) 1(2.17) 3(6.52)
X — — — — — 0.137
P 1.000 1.000 1. 000 0.495 1. 000 0.711
W= R U R HT, BN (K
Note:“—" indicates calculation by exact probability method, with no X* value
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B B MG F , HOKOP T i e W S (A 20 P il
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1§ IL-17 TREM-1 Al TL-33 7Pt HEALIG, 22 52 K 4 St
X (P<0.05) , $7 /Nl i B 2R IBk 45 3 17 1 s g S 455 AT
i B R E DI RE , M N AU, SRZRR LA AT BT
RAEGIG SN, I TTCE I RAEAR o (E H A 3 A AR ek
BB RIRE AT 2, A R RS R IRA
25 LTI A P T g SRR B R /N e 2 2

1RYT AECOPD Jf-Jk HAE PP IR 238 8 2, vl A3 204 J AILAWOE <
A BERT 18], BCSE I IR R A 6 T 7 P o fi S A Qs DA LA 46
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