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Backgrounds : Previous reports have revealed a high morbidity and mortality in fatal asthma patients, espe-
cially those treated in the medical intensive care unit(MICU). But it has not been well known about the predict-
able factors for the mortality of fatal asthma(FA) with acute respiratory failure.

In order to define the predictable factors for the mortality of FA at the admission to MICU, we analyzed the
relationship between the clinical parameters and the prognosis of FA patients.
Methods : A retrospective analysis of all medical records of 59 patients who had admitted for FA to MICU at
a tertiary care MICU from January 1992 to March 1997 was performed.
Results : Over all mortality rate was 32.2% and 43 patients were mechanically ventilated. In uni-variate
analysis, the death group had significantly older age (66.2+10.5 vs. 51.0+18.8 year), lower FVC(59.2 +21.1
vs. 77.6+£23.3%) and lower FEV,(41.4 +18.8 vs. 61.1+23.30% ), and longer total ventilation time (255.0 +
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— The predictable factors for the mortality of fatal asthma with acute respiratory failure —

236.3 vs. 98.1 £120.4 hour)(p<0.05) compared with the survival group (PFT : best value of recent 1 year).
At MICU admission, there were no significant differences in vital signs, PaC0,, Pa0,/Fi0,, and AaDQO, in both
groups. However, on the second day of MICU, the death group had significantly more rapid pulse rate (121.6 =
22.3 vs. 105.2 +19.4 rate/min), elevated PaCO, (50.1 £16.5 vs. 41.8+12.2 mm Hg), lower Pa0,/FiO, (160.8 +
59.8 vs. 256.6 +78.3 mm Hg), higher AaDO; (181.5+79.7 vs. 98.6 £47.9 mm Hg), and higher APACHE 1
score (57.6 +21.1 vs. 203+ 13.2) than survival group (p<<0.05). The death group had more frequently asso-
clated with pneumonia and anoxic brain damage at admission, and had more frequently developed sepsis dur-
ing disease progression than the survival group (p<0.05). Multi~variate analysis using APACHE 1 score
and PaQ,/Fi0, ratio on first and second day, age, sex, and pneumonia combined at admission revealed that
APACHE W score (40) and PaQ,/Fi0, ratio (<200) on second day were regarded as predictive factors for
the mortality of fatal asthma (p<0.05).

Conclusions : APACHE M score (=40) and Pa0,/FiO, ratio (<200) on the second day of MICU, which
might reflect the response of treatment, rather than initially presented clinical parameters would be more im-
portant predictable factors of mortality in patients with FA. (Tuberculosis and Respiratory Diseases 1999, 47 :
356-364)

Key words : Fatal asthma, Medical intensive care unit, Mortality, APACHE W score
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Table 1. Charateristics of study subjects

Number of patients 59

Sex (male/ female) 34/25

Age (year) 55.9+18.0
Duration of asthma (year) 10.1 £9.6 (n=49)
FVC (%)* 7371289 (n=42)
FEV, (%)* 56.8+23.8 (n=42)

Co-existing medical problems

Pneumonia 16 (28.1%)
Acute renal failure 6 (10.3%)
Anoxic brain damage 3(5.1%)
Diabetes mellitus 2(34%)

* percentage of predictive value.

(55.9£18.0)Hlolit}. FHAWEo] s&slo] AU
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o] 3T olF F 1290¢] 9F5FY] RS we
Aol Qlen 239 HZ 19 ool Y3 W
o] A W 1 ool 2AH Hr)% AL 9
B 427 BN W% JIAE 23 A
9] FVC 73.7+28.9%, FEV, 56.8 +23.8% o]%l}.
TR A 34 o SRS FukE Age b
Hol 1678(28.1%), FAANE-A 69(10.3%), A4
ol 2% SEA H& 38(5.1%), ¥ B 2(3.
4%) o1t (Table 1). YuAl9 ¢4 Aej= Fa
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Table 2. Baseline characteristics & status of mechanical ventilation between survival and death

groups
Survival Death p-value
Age (year) 55.1+18,8 (N=40) 66.2+10.5 (N=19) 0.002
Duration of disease (year) 8.9+9.7 (N=33) 12.6 £9.8 (N=16) 0.202
FVC (%)* 77.6+£23.3 (N=33) 59.2+21.1 (N=9) 0.027
FEV, (%)* 61.1+23.3 (N=33) 41.4+18.8 (N=9) 0.039
Total ventilation time(hour) 98.1+120.4 255.0+£236.3 0.016
Total ventilation time( >7days) 19.2% (5/26) 61.6% (11/18) 0.005
previous MV** history 9 (N=22) 3 (N=12) 0.354
PCV*** /[YCY**+* 7/19 6/12 0.647
* =percentage of predictive value
MV** =mechanical ventilation
PCV*** = pressure controlled ventilation
VCV****=yolume controlled ventilation
Table 3. Clinical parameters at admission.
Survival (N=40) Death (N=19) p-value
APACHE W score 48.8 :20.5 74.5+48.3 0.037
Pneumonia 7/39(17.5%) 9/18(50.0%) 0.012
Anoxic brain damage 12.0% (3) 0.009
Mean blood pressure (mm Hg) 103.4+33.5 97.1+29.3 0.500
Respiration rate (rate/minute) 30.2+19.8 31.3+14.1 0.827
Pulse rate (rate/minute) 121.6 +25.1 128.3+23.2 0.307
pH 7.24+0.15 7.26 £0.19 0.801
PaCO, (mm Hg) 61.1+19.1 65.1 +26.2 0.556
Pa0,/Fi0, (mm Hg) 318.5+276.0 266.9+95.3 0.434
AaDO, (mm Hg) 2.5+60.1 9.2+38.3 0.434

% 1990] Apsle] AEL 32.2% HE AFY €
ole ¥ 129, Ui BAle 38N H&Ey 39, &
24 3&% A (refractory respiratory failure) 3%
°o]rt.

3. Abin} piedgl elxHEol chigt Theis 84

1) EX e Y ABEET| AR
B A3 APYF(66.2+£10.54))o] AEF(51.0

+18.8A41) )l Hgle E3IH(p=0.002). A4La}o]
ARG Al71ell ZAEHJD F 42739] S4ol gld F
=+ 13dz7ke] si7lE AP ZolM = FVC(59.2 +21.
1 vs. 77.6+23.3%, p=0.027) € FEV,(414%
18.8 vs. 61.1+23.3%, p=0.039) o] AbgFlA ¥
At F F Ale] AFEEY] FHEY 119 Aol
AT FAFRIIATE 7Y o) ATE AVRE(64.7%,
11/179) 0] B&E2(15.4%, 4/267 )l u]3o] B3k
t}(p=0.002)(Table 2).
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Table 4. Clinical parameters on second day

Survival (N=40) Death (N=19) p-value
Mean blood pressure (mm Hg) 95.1+11.1 93.7£15.3 0.708
Pulse rate (rate/ minute) 105.2+19.4 121.6 £22.3 0.007
pH 7.4310.06 7.42+0.08 0.654
PaCO, (mm Hg) 41.8+12.2 50.1+16.5 0.048
Pa0,/Fi0; (mm Hg) 256.6 £78.3 160.8 £59.8 0.000
AaDO, (mm Hg) 98.6 £47.9 181.5£79.7 0.001
APACHE 1 score 20.3+13.2 57.6+21.1 0.000
Sepsis during disease progression 1(8.3%) 8(32.0%) 0.000
Table 5. Differences between values at admission and on second day

Survival Death p-value
dpulse rate (%) -6.3+33.2 -0.5+27.8 0.523
4PaC0; (%) ~27.8+28.2 2.2+79.1 0.170
4Pa0,/Fi0, (%) 7.7+56.2 -10.1+106.2 0.426
4 AaDO, (%) 569.8 £1979.2 286 +1186.7 0.607
AAPACHE 1 score(%) ~-57.2+24.9 -9.6 £46.2 0.000

A value=(value on second day-value at admission)/value at admission x100.

2) AU AlIFoM2 AlYZ D} MEZS| BT 824
b 3FS, Wb, 2 U AHARE B 494
o} Zo] 5 F Ate] g zo|r} gi%ith. APA-
CHE m #<7(74.5+48.3 vs. 48.8+20.5, p=0.
037)= APZTAA =9k W9l 24 HE e At
2 &% H&de] dFH e s AdE A AbEE
o] &t (p=0.009) (Table 3).

3) UM22m Albanl MEFS| B|D 24

g2 frofd xolzb @il Weh4e(121.7+22.3
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ot HEFuAA RS (AaDO,) (181.5+79.7 vs.
98.6 +47.9 mm Hg, p=0.001) 2 PaCO, (50.1+
16.6 vs. 41.8+12.2 mm Hg, p=0.048)= Az
oflA] Etm Pa0,/Fi0, (160.8+59.8 vs. 256.7 +
78.3 mm Hg, p=0.002)& APFzolA @k}, 2
| APACHE m #4(57.6+32.7 vs. 20.3+13.2,

p<0.001} = AbollA Eotom ¥ A & Y=
of WAF ol ApFEo] EUTH(p<0.001)
(Table 4).

4) U8 AT 2 29mlel S3x|o| ps)
U 2YA A A Abe] EHA dste uy
&= Uehd @n AlEsh AE2 Alold] Bu,
AaDO, PaO/FiO0le #9J8 syt iz
PaC0,(2.2 vs. -27.8%, p=0.170) & Ao N
718 AETAIME Bashe 4%e Bioy §
A% freide .

APACHE T #4(-9.6 vs. -57.2%, p=0.000)
£ AEZAAN 93 8ol 2233cH(Table 5).
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Table 6. Uni-variate analysis excluding the patients with chronic asthma.

Survival (N=28) Death (N=9) p-value
Age (year) 44.0+17.0 68.8+10.3 0.000
Total ventilation time( =7 days) 16.7% (3/18) 66.7% (6/9) 0.026
AaDO, (mm Hg) on the second day 101.6 +49.6 195.0+89.4 0.001
Pa0,/FiO, (mm Hg) on the second day 253.2 +£66.3 142.7+74.1 0.000
Sepsis during disease progression 0.0% (0) 66.7% (6) 0.000
Pneumonia at admission 19.2% (5) 44.4% (4) 0.192
Anoxic brain damage 0.0% (0) 22.2% (3) 0.054
APACHE 1 on the first day 47.4+22.7 72.3+51.7 0.048
APACHE 1l on the second day 18.5+13.1 59.3 +£35.0 0.000
Table 7. Multi-variate analysis
Odds Ratio  Confidence Interval  p-value
APACHE H on second day ( >40) 21.7 2.24~209.51 0.008
Pa0,/Fi0, on second day (<200 mm Hg) 12.7 1.67~96.34 0.014
APACHE 1 at first day (=40) 1.8 0.09~34.68 0.694
Pa0,/Fi0, at first day (<200 mm Hg) 3.0 0.03~3.76 0.373
Age (=60year) 3.25 0.29~36.4 0.686
Sex (male/female) 0.94 0.15~5.91 0.948
Pneumonia 1.34 0.07~7.576 0.801

4 294 9] AaDO,, Pa0,/Fi0, APACHE m A<,
38712 4 A3 F H¥Fol BT BE F
o] Aptat gdo] e AR JEHR FAMTES
24.3% At (p<0.05) (Table 6).

4.A123 PR oIxHEOl Chet ciEs B

QA A} 914 % 2979] Pa0,/FiO, ¥](<200
mm Hg)8} APACHE W (=>40), 93 (=604),
Ad, 2 QA FA AE BN QN8 AR oy
BXoA glal & 294 Pa0,/Fi0, ¥](<200 mm
Hg, 0¢938% 12.7) ¢ APACHE M (40, o8-
= 21.7)90] Agw #A" AEE R
(Table 7).
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