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= Abstract =
' COPD Patients with Hypercapnic Respiratory Failure :
Response to Therapy and Determinant of Intubation

So Hyang Song, M.D., Chi Hong Kim, M.D., Young Kyoon Kim, M.D.,
Kwan Hyoung Kim, M.D., Hwa Sik Moon, M.D., Jeong Sup Song, M.D.,
Sung Hak Park, M.D.

Department of Internal Medicine, The Catholic University of Korea, College of Medicine, Seoul, Korea

Background : The determinants of intubation and the response to therapy in COPD patients with hypercapnic
respiratory failure were retrospectively reviewed.

Methods : This study involved a review of 132 episodes of hypercapnic respiratory failure(PaCO, >50 mmHg
and pH <7.35). The time frame for resolution or the time to intubation of patients who were admitted between
1996 and 1999 was analyzed.

Results : Out of 132 hypercapnic episodes, 49(37% ) required intubation. A comparison was made with the 83
cases that responded to treatment. Patients requiring intubation had a greater severity of illness, which includ-
ed a higher APACHE 11 (Acute Physiology and Chronic Health Evaluation II) score (20+5 vs 14+4 ; p<0.
01), a higher WBC, a higher serum BUN, and greater acidosis (pH, 7.23+0.11 vs 7.32+0.04 ; p<<0.01). Those
with the most severe acidosis(pH<7.20) had the highest intubation rate(87%) and shortest time to intubation
(2£3 h). Conversely, those with an initial pH 7.31 to 7.35 were less likely to be intubated(20%), and had a
longer time to intubation(97 =121 h). The patients with a pH 7.21 to 7.25(4.1 £ 2.9 day) required longer period
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of time to respond to medical treatment than patients with a pH of 7.31 to 7.35(2.2+3.1 day). Of those pa-
tients requiring intubation, half (55% ) were intubated within 8 h of admission, and most (75% ) within 24 h. Of
those patients responding to treatment medical therapy, half(52% ) recovered within 24 h and most (78%) re-

covered within 48 h.

Conclusion : Respiratory acidosis at the initial presentation is associated with an increased likelihood of intuba-
tion. This should assist in deciding help with the decision whether to treat patients medically, institute

noninvasive ventilation, or proceed to intubation. ( Tuberculosis and Respiratory Diseases 2001, 50 : 462-472)

Key words : COPD, Hypercapnic respiratory failure, Respiratory acidosis, Time to intubation, Clinical course.
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Table 1. Baseline demographics

Parameters Group 1 Group II p value

Patient, No 62 38
Gender

Male 43 23

Female 19 15
Episodes, No 83 49
Age, yr 62+11 65+11 NS
APACHE 1I score 14+4 20+5 0.001
FEV(% predicted) 30+12 34+16 NS
FVC(% predicted) 44116 48+21 NS
FEV,/FVC(%) 48+ 14 51417 NS

Group I ; patients who responded to treatment

Group II ; patients who required intubation
The data is expressed as mean +SD.

AAE 7)) oJstdon, TAHAEAAE B}
wAotslE s, ddBAlY 98 sta@Ang
pH+= 7.350]&}o}HA] PaCO,= 50 mmHgo]A<l
75w gz sk

2% 9

) dgixle] 277158 AR, dg 9 Fdbdd,
29lAle] APACHE 1I (Acute Physiology and
Chronic Health Evaluation) A<, 712414 €%,
=R A7), TEla FBRIEA] 38718 AES)
At WA FHENAHAILA, ZIAE g
AMe 7IAEE AR FHEraA AL, WHRE
T E B EAe] FHEALTE RAEYE R, 8
BEHAL 24, A, 8% Hedud, F
B X-d 24, A 9 AXNE 2 AP 5L AE
sttt

WA AR 87T 7 =TT R UrlE
o, WA E~E B2-agonist FYA (salbutamol
¥+ terbutaline), 3FZEAA| (ipratropium bro-
mide), He¥d 2 HAAA Ad|Zol=(predniso-
lone T+ methylprednisolone) 28 X839

AR L%, TS P, A8A Fof ¥=s BAn}
o} ggsidth HE FHEIIAEAE A ARE
ASAIAA|Z s, WA R agtd
Z4 ZFHAY FEA = X8 3 pH7L
7.350|4 02 3EH AUz gy
=i e E € TAIEEE AFshe
TP A3 A, A AYHE AdLEE
EE a8A 830 YA, 2FIAY FFA o
slale o, A oAt 9lg W 71ASES AR
sk ABAAAZIRE JEARAAET 7=
9] 7|7te 2ARIYT. FolA AFE 2 A9z

5& AR

3. SAlEA

7} AEAEL Higy) EEUAE s,
o7t W] viwe 5 28 t 74 (independent
samples t-test)3} 7}o]A|F7AA (Chi-sqaure test)
o7 wla 439t o #7e] o8 AR
ANOVA test¥ Newman-Keuls test 2 A}E7AA s}
Fok p<0.05¢we] FAH R Feofsitta WYst
4k
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Table 2. Admission laboratory data

Parameters Group I (n=83) Group 1I (n=49) p value
WBC, 10%/ (L 10.5+5.1 13.6+5.6 0.001
Hb, g/dL 14.6+1.8 14.0+£1.9 NS
Hct, % 445+5.5 43.7+9.9 NS
PLT, 10%/ /L 21078 223+79 NS
BUN, mg/dL 17.8+8.6 23.3+10.7 0.002
Cr, mg/dL 0.9+0.3 1.0+0.5 NS
Theophylline, mg/dL 11.4+8.1 11.5+4.9 NS
pH(range) 7.321£0.04(7.17~7.35) 7.23£0.11(6.96~7.35) <0.01
PaCO,, mmHg(range) 54+10(50~93) 73+16(50~105) <0.01
Pa0,, mmHg 45+15 39+16 NS
HCO;, mmol/L 3b5+11 31+11 NS
Pa0,/F 0, 228+75 207+83 NS
Patients with CXR infiltrate No(%)  10/83(12) 15/49(31) <0.01
Patients with pH<7.25 No(%) 7/83(8) 18/49(37) <0.01
Patients with PaC0,>70 No(% ) 18/83(21) 27/49(55) <0.01
Patients with Pa0,/FI0,<200 No(%) 31/83(37) 24/49(49) NS

Group I : patients who responded to treatment.

The data is expressed as mean +SD.
4 3
1. cHatEixbze] 8%

A AR SRl pH<T7.350] 50| 9
PaC0,>50 mmHg& ®Ql TFR-AZA= 100H0]
R BAFAHLS 63+ 114, 23] FA= 661, o
2= 349elglth. o] 10098 e] oA mEMIE=E
4 EFHAY S 13283 o] 13238]9] FA
o3} Fo A 7|EAES 3INY A= 4938](37%)
Ht}(Table 1).
WA S22 H%
FHe 83§]M1 ]
461 zol 7} ¢l
0% (50/83)l| A
65% (32/49)9) 1 A5}

et #7 1%7‘3 }tLHJJril 3o 6
NFHAIL, 71 =AY

Group II : patients who required intubation

o, T 22 715 fold Aol §1g
t}. APACHE II A= WodA 27 (14+4)0)
Hls) 7] EAMEE (20 £5) oM el sHAl EghtHp<
0.01).

2. SUHFIAZAL 271 U MBY 2

oA WE 1= 7S (13.6 £5.6 X 10%/
Aol W3k B (10.5 5.1 x 10/ )yl ®ls)
ofstAl wSkaL, AN BUNS 7|mitvdr
(23.34+10.7 mg/dL)°] WX ET(17.8+8.6 mg/
dL)el vjaf f-osiAl E8kaL, 29je] Ade F 1t
o frolgh 2te] 7} YIitH(Table 2).

A& WhA TR kAL pHE 7243
(7.23+0.11)& WAABT(7.32£0.04) 9 Bj8] &
o)Al o] Wt (p<0.01), PaCO,= 7| =¥
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Table 3. Response to therapy

Parameter Group I (n=283) Group Il (n=49) Range
Time to resolution, day 2.2+3.1 1-10
Time to intubation, hour 47 4+92 0.25-384
Duration of intubation, day 7.6+9.5 1-72
Hospital mortality, No(%) 0/83(0) 13/49(26)
Admission day 11+14 20+17
Group I : patients who responded to treatment
Group II : patients who required intubation
The data expressed as mean +SD.
(73+16 mmHg) o] W= 27 (64+10 mmHg) %
o folebl o ERTHE<00D. AMrZe FE | £ 3
2090 %51 Holiz YATH Table 2). i
pH7} 7.2501819) A9 7ISARTE 37%(18/ |91 5
19)0]3, WINERE 8% (7/83) 2 TIEAHRE S ‘
A pH 725081 H9rt BRTHp<0.0D). R R o

PaC0,7} 70 mmHgo|40! 7A$-= 7|=Alwze 55
%(27/49) 0193, WHANEZL 21%(18/83) =A]
PaCO, 70 mmHgo| ¢l A% 7vAld oA &
AH(p<0.01). F5 X-4 2734 A2soht A
o] 27l AUYW A4 JEATEE 31%(15/
49)ol9la, AN BTE 12%(10/83) 084 7|5
AEA HEZaAe B9 97 ¥shh(p<o.
01).

3. X|2ofl ch#t uis

WA 872 X8F pHyE 7.3601302 38sl:
7120 et 2.2:43.1Y01%0 1, 7IEAEEL Y
of 71=Aee NFASIAAY A7k HT 47492
Alzrolglom 71eatde she 7|12k Wi 7.6+95
doldch(Table 3). ALF AF&L 71 =4 T
26%(13/49)993 UFA S Ut A7)
e 7|EAEF(20+179) 0] WHAXEF (1114
)l Bl fJ3A E=3ch(p<0.01).

WX 27l oF 52%(43/83) 71 1Uujel] mgt

Fig. 1. Plot of the time course from the onset of
hypercapnic respiratory failure to reso-
lution in the medically treated group.

100
a0
80
70
60
50
40
30
20
10 F

0 025 1 2 4 8 16 24 9% 168 264 384
Hours

Cumulative intubation
rates(%})

Fig. 2. Plot of the time course from the onset of
hypercapnic respiratory failure to intuba-
tion, reflecting the duration of medical
treatment prior to intubation treated
group.

AEFA SEFRANA SBET, 78% (65/83)
7} 2duiell, 22]3L 83%(69/83) & 3Uudl &g
Aok(Fig. 1). WHHGA 5 ¥hgshs H$= 80%
ol4do] 3¥Ul FEHE ¢ F Aok UAANETLE
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Table 4. Response to therapy based on initial pH : Medical therapy group

Parameters pH<7.20 pH7.21t07.25 pH7.26tc7.30 pH7.31t07.35
Episodes, No 5 10 60

pH 7.19£0.01* 7.24+0.08* 7.28+0.12* 7.33+0.02*
PaCO,, mmHg 76+ 14* 68+8 69+ 10 621+ 8*
Pa0O,, mmHg 51+12 47 +21 35+8 45115
HCO;, mmol/L 34+1 417 35+9 35+9
APACHE 1I score 16+4 12+4 15+2 13+4
Time to normal, day 2.9+05 4.1+2.9 1.9+0.9 2.2+3.1

The data is expressed as mean=+SD.

*P<0.05 ; ANOVA ; post hoc analysis, Newman-Keuls.

Table 5. Time intubation based on initial pH: Intubated patients

Parameters pH<(7.20 pH 7.21 to 7.30 pH 7.31 to 7.35
Episodes, No 14 19 16

pH 7.09+£0.07* 7.27+£0.03* 7.33+0.02*
PaC0,, mmHg 83+17* 72+17 65+ 10*
Pa0,, mmHg 38+16 44+18 35+10
HCOs;, mmcl/L 39+16* 40+16 32+11*
Time to intubation, h 2+3% 39+81 97 +121*
Duration of intubation, d 7.3+5.7 6.7+6.5 8.8+14.4
APACHE 1l score 24 +5* 19+5 174+4*
30-d mortality 6/14 5/19 2/16

The data is expressed as mean=+SD. *P<0.05 ; ANOVA ; post hoc analysis, Newman-Keuls.

pHol|l we} o], 3]85E Alzt 9 APACHE I
ArE vusig ot fo8 xjol& Holxs gttt
(Table 4).

71 EAITEES U9Ele] AA 7o) A te] V]
ATES AHeIA5(49%, 24/49), 84171l 55
%(27/49)3, 2470 fol 75% (37/49)1A 7]
AzFel AFEAH(Fig. 2). 7=AHRS] 7129
A7k ®H, pH 7.200151d 7$-= 2134|137, pH
7.21-7.302u) 394817, 18]w pH 7.31-7.35
Ao 97 £121A70 2 pHYF B&55 7| e #sY|
7AAe] X|7he] B (p<0.05), 7IEAEe] 7|7k
pHell we} #jo]r} ¢1ith(Table 5). APACHE 1I

score= pH 7.200]5}2(24+5)°] pH 7.31-7.35
(17 £4)) sl #=%H(p<0.05). pHell wet A}
FE9] xel= gliti(Table 5).

A A A FWETIAAAE T AgEY
A= 42051, 7] EAMT AR pH(7.17£0.11)
= A& pH(7.25 £0.09) 9l Bla] ZAstdi(p<
0.001), 7)=4k8 Zde] PaC0,(90+21 mmHg)
= 34 PaC0,(73+16 mmHg)dl| vla} Z71=9ch
(p<0.001). Ao Hlal 71=A4ts Aol LRES
o] AalAl o= 83%(35/42) %31, AF8Fol el
o= 86%(36/42)%9tt. pH 7.20 o|slolx AF
pH 7.10 +0.069 4 71AEZFHl pH7}t 7.04 £0.07
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Table 6. Changes in ABGs prior to intubation : Intubated patients

Parameters pH<7.20 pH 7.21 to 7.30 pH 7.31 to 7.35
Episodes, No 10 17 15
Initial
pH 7.10 +£0.06* 7.27 +0.02* 7.33+£0.02*
PaCO,, mmHg 83+ 16* 73+£17 65+10*
Pa0,, mmHg 34+18 44 +20 35+10
HCO;, mmcl/L 26 +6* 35+15 33:45%
Preintubation
pH 7.04+0.07* 7.194+0.08 7.24+0.08
PaC0,, mmHg 91+19 94 4-22 84 +20
Pa0,, mmHg 67 +39 97 +93 756+79
HCO;, mmel/L 26 +6* 36+8 39+15

The data is expressed as mean+SD. *P<0.05 ; ANOVA ; post hoc analysis, Newman-keuls.

Intubation rate {%)

pHLT7.20 7.21-7.25 7.26-7.30 7.31-7.3%

Fig. 3. Bar graph of the intubation rate of the
hypercapnic COPD patients based on the
initial pH at the time of presentation.

2 AZzo] 71 oslEels, pH 7.21-7.30 &
pH 7.198, 18)3 pH 7.31-7.35 #& pH 7.242
714N 2 el AEFo] ofslE| it (Table 6). 7
AT ) pH el e 7.040014] 7.248t)

pHell m 7|=4¢&e HH, pH 7.200/31Y )
87%A 71=Akgo] A EYal, pH 7.21-7.25 &
& 60%, pH 7.26-7.30%& 56%, pH 7.31-7.35
& 7|5 AE-L 20% 24, pHIF Re8 7)uat
#&o] wodch(Fig. 3).
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