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Outcome of patients with severe asthma in the intensive care

unit
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Sayed Sohail

BACKGROUND: Because little has been reported about the outcome
of severe asthma outside the US and western Europe, we performed a
retrospective case analysis of patients treated in the medical intensive
care unit (MICU) of a university hospital in Riyadh, Saudi Arabia, to de-
termine the management, complications and outcome of severe asthma
requiring ICU admission.

METHODS: The records of patients with severe asthma admitted to the
MICU between the periods of January 1996 to December 2003 were re-
viewed. Sixty-one episodes from 54 patients were studied, of which 27
(44%) were male.

RESULTS: All patients were hypercapnic; 23 (38%) were ventilated.
The Acute Physiological and Health Evaluation (APACHE) score Il was
significantly higher in the ventilated group (P<0.0001). The pH was sig-
nificantly lower and PaCO, was significantly higher in the ventilated
group (P<0.0001). All patients survived. Only 42% of patients our series
received inhaled corticosteroids before admission.

CONCLUSION: Our results suggest that severe asthma requiring ICU ad-
mission is now safely managed in ICUs. Our results are comparable to
recently published data on the treatment of severe asthma in the ICU.

F I T he rate of hospital admissions for asthma has increased in recent
years with potentially serious consequences,’* especially for those
cases that require intensive care.”® Despite reports of increased

overall asthmatic fatalities, ICU mortality has shown a favorable outcome
in the last decade.®® This has been attributed in part to a reduction in the
incidence of barotrauma from mechanical ventilation, achieved through
permissive hypercapnia, and to closer monitoring.®® Although only a small
minority of severe asthma attacks required mechanical ventilation,® the
procedure is still associated with serious complications such as barotrauma,
atelectasis, mucous plugging, hypotension, endotrachial tube malposition,
pneumonia or neuropathy of critical illness.** As most of the previous
reports of severe asthma in the ICU have come from Western Europe or
the United States of America, little has been reported about severe asthma
from other places, which could have different presentations. Therefore, we
decided to describe our experience with severe asthma in the ICU, includ-
ing management, complications and outcome.

Methods
This was a retrospective case analysis conducted in the medical intensive
care unit (MICU) of King Khalid University Hospital (KKUH), Riyadh,

Saudi Arabia. All charts of patients admitted with severe asthma between
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SEVERE ASTHMA

January 1996 and December 2003 were reviewed.
Severe asthma was defined according to the National
Heart, Lung and Blood Institute Expert Panel, as a pa-
tient who presented with severe respiratory symptoms
not responding to initial inhalation therapy or intra-
venous (IV) steroid.’? Severe asthma was the primary
reason for admission. Patients admitted with other ob-
structive conditions, such as bronchiectasis or chronic
obstructive pulmonary disease (COPD) evident by ra-
diographic findings and pulmonary function tests were
excluded. All clinical data including age, sex, the initial
symptoms, and previous hospital or ICU admissions
were reviewed. The duration of each asthma attack was
recorded. A history of atopy or aspirin sensitivity was
recorded. The management of the patient was also re-
viewed. The Acute Physiological And Chronic Health
Evaluation (APACHE 1II) score was calculated using
the worst score in the first 24 hours.” According to
hospital protocol, immediately after a clinical evaluation
of the patient with near fatal asthma in the emergency
room, treatment was started with frequent solbutomol
and ipratropium-bromide nebulisations, IV methyl-
prednisolone (1 mg/kg body weight every 6 hours), and
IV broad spectrum antibiotics if signs of respiratory
tract infection were observed. Serial arterial blood gases
and peak expiratory flow rate (PEFR) were done before
and after starting treatment. If there was no improve-
ment in symptoms, PEFR or blood gases, patients were
transferred to MICU for further management. If the
patient deteriorated further as evidenced by a decreased
level of consciousness or by developing cardiorespira-
tory arrest despite the above therapy, endotracheal intu-
bation was considered either in the emergency room or
in MICU. Ventilated patients were put mainly on vol-
ume-cycled mode. Four patients were ventilated using
pressure-regulated volume control mode. The duration
of mechanical ventilation was recorded. Also, the dura-
tion of muscle relaxant use was calculated in patients
who were intubated and received neuromuscular block-
ade. Once the clinical status of these patients improved
based on PO,, PCO,, pH and hemodynamics, extuba-
tion was considered.

Hypercapnia was defined as a PaCO, > 45 mm Hg
on initial blood gases.!* Sepsis was defined according to
the guidelines of American College of Chest Physicians/
Society of Critical Care Medicine.'” Complications were
recorded. A favorable outcome was defined as discharge
from the hospital. Statistical analysis was performed
using Student’s t test for continuous variables and chi-
square tests for categorical variables. A P value equal or
less than 0.05 was considered statistically significant.
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Results

Fifty-four patients with 62 episodes of acute severe
asthma were admitted to the MICU. The mean age
of the patients was 39419 years (range, 15-56 years).
These admissions represented 0.4% of total admissions
throughout the period, January 1996 to December
2003. One patient file was missing and was therefore
excluded. There were 27 (44%) males and all patients
survived ICU and were discharged home. Demographic
and clinical variables for the 61 asthmatic patients are
shown in Table 1. There were no statistically signifi-
cant differences in these variables between ventilated
and non-ventilated patients. Table 2 shows additional
clinical variables of non-ventilated and ventilated pa-
tients. There was no statistically significant difference
between the groups in term of asthma duration, du-
ration of attack, respiratory rate or blood pressure on
admission. The groups were also not different in peak
expiratory flow rate (PEFR). However, the APACHE
IT score was significantly lower in the non-ventilated
group (P value <0.0001). The pH was significantly
lower in the ventilated group and PCO, was signifi-
cantly higher (P<0.0001) for both. Ventilated patients
were tachycardic compared to those who were not ven-
tilated (P<0.006). All patients received $2-agonist and
IV corticosteroids on their initial presentation to the
emergency room. The mean duration of ventilation was
3.243.4 days. Muscle relaxant was used in 18 ventilated
patients and the mean duration was 12.56 hours (range,
4-30 hours). The range of ICU stay was 1 day to 21
days with mean of 5.6+3.5 days.

Eight patients from the ventilated group and ten pa-
tients from the nonventilated group (statistically non-
significant difference) received subcutaneous epineph-
erine 1:1000 when they did not respond to the initial
inhalation therapy. Three patients received IV salbu-
tamol and 2 patients received continuous IV ketamine
for 24 hours. Twenty-five patients, all in the intubated
group, had complications. Four (6%) patients had baro-
trauma, 8 (13%) hypokalemia, 2 (3%) supra-venticular
tachycardia, 8 (13%) lactic acidosis, 2 (3%) sepsis and 1
(1.6%) had myopathy.

Discussion

We described the clinical presentation, ICU manage-
ment and outcome of patients with severe asthma. All
of our patients made a complete recovery and were dis-
charged home. Our results suggest that patients with se-
vere asthma can be managed safely in the ICU and have
a favorable outcome, Earlier studies had shown mortal-
ity figures as high as 38%.° In a retrospective study by
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Table 1. Demographic and clinical variables of 61 ventilated and non-ventilated severe asthmatic patients treated in the medical

intensive care unit.

SEVERE ASTHMA

Sty i Test statistic Pvalue
Variables . ='§;(%) - =Yz‘;s(%)
Sex

W:‘Male .................. 14 (36.8) 13 (56.5) 153 0217
W:Fema|e .................. i o e
.H.Age ................. 34.3+18.8 43.7+19.8 .18t 0068
Wé‘moking ................. 4(10.5) - .. 0192
W.I‘-.I‘istory alegies 15(39.5) 5(21.7) 12 0251
W.f-.l‘istory ofespifinuse 6(15.8) 5(21.7) - .. 0398**
m.l‘-.l‘istory ofNSADuse 2(5.3) 3(13.0) - . 0271**
On laledstorodi 14 (36.8) 12 (52.2) 02 0365
..‘.é‘ompliance withtroatment 23 (60.5) 9(39) 8 0175
W.O‘sed modedmedents [ 11(28.9) 5(21.7) o0 0749
On ceats. . . 7(18.4) 4(17.4) - .. 0610
..‘.‘F.i‘egularfollow-up ................. 11(28.9) 8(34.8) 037 084

Values are meanzstandard deviation.

*Chi-square; **Fisher's Exact test Pvalue; Tt value; NSAID: Non-steroidal anti-inflammatory drug

Table 2. Additional clinical variables of 61 ventilated and non-ventilated severe asthmatic patients treated in the medical intensive

care unit.
Study Ventilation
Variables No Yes t Ao
n=38 n=23

Duration of asthma (years) 8.6+7 9.8+6.7 -0.67 0.463
Duration of attacks (hours) 70.3+93 87.4+166 0 0762
Hoartratel | 122.9+21.3 99.7+42 285 0006
S iipesmme 127+21.5 134450 o 046
@ . 7.3+0.096 7.0+0.095 10.13 <00001
Pac2 50.7+11.8 86.5+22 -8.32 <00001
P02 76.7+40 84+74 050 062
Wwos 23+5.8 23.8+5.5 0 058
PR 115110 95.6+99 08 049
APACHE llscore 9.05.7 2218 -1.0 <00001

Values are meanzstandard deviation.
PEFR: peak expiratory flow rate; APACHE: Acute Physiological and Chronic Health Evaluation
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SEVERE ASTHMA

Mountain et al in 1998, who reported on 229 patients
admitted to the ICU, a third were hypercapenic; only 5
patients were ventilated and they reported no mortal-
ity.° Almost all reports in the last decade have shown a
favorable outcome.®®¢” Braun et al reported no mot-
tality following 80 episodes of severe asthma and they
attributed their excellent outcome to close monitoring
and repetitive of blood gas analysis.® A recent study
from the UK attributed the improved survival to repeti-
tive bronchoscopic airway toilet and reduction of ait-
way pressure. This improvement in survival happened
despite an increased rate of mechanical ventilation."”
All our patients were hypercapenic and a third were
mechanically ventilated using volume-cycled mode, al-
lowing permissive hypercapnia to reduce peak airway
pressure below 40 mm Hg as previously recommend-
ed.'® Four of our patients were successfully ventilated
using pressure-regulated volume control mode, which
assured adequate tidal volume with minimal peak ait-
way pressure, although the mean airway pressure could
have been high. This mode was recently used in pedi-
atric asthmatic patients.”” We believe the reduction in
airway pressure contributed to the improved survival in
our patients. The other factor that contributed to the
good outcome was the absence of anoxic brain damage.
Earlier data had suggested that most asthma fatalities
occur at home or on arrival to the emergency room. As
some of these patients were subsequently admitted to
the ICU with anoxic brain damage, this lead to the al-
teration of the overall asthma outcome in the ICU.%8
The APACHE 1II score was significantly higher in
the ventilated group compared to the non-ventilated
group (P<0.0001). This reflects the rapid deterioration
in the physiological status of the ventilated group, re-
quiring intubation and mechanical ventilation, shortly
after their admission. Wasserfallen et al described a
group of asthmatics who deteriorated rather quickly
and had sudden asphyxic asthma with hypercapnia re-
quiring intubation.”® This suggests that patients with
severe asthma and a higher APACHE II score have a
greater chance of intubation. Recent published studies
have also shown that a high APACHE score in status

asthmaticus is associated with prolonged hospitaliza-
tion and death.??

Inadequate therapy and poor patient compliance
are well known factors that precipitate severe asthma
attacks.”” Among our patients, only 31% were regularly
attending a follow up clinic and only 42% were receiving
inhaled corticosteroids. This highlights the inadequate
therapy for asthma in this series of patients, despite the
recent implementation of a National Asthma Program
in Saudi Arabia.

The effectiveness of parenteral 3-agonists has been
debated, and there is a paucity of information con-
cerning their use in severe asthma.*” Bloomfield et al
compared intravenous f3-agonist to inhaled salbutamol
using a double blind, cross-over design and concluded
that the two regimes were equally effective.”* On the
other hand, Williams et al have shown that a paren-
teral B-agonist resulted in more significant improve-
ment in peak expiratory flow rate (PEFR) compared
with nebulized f-agonist.”” A significant number of
our patients were given a subcutaneous [-agonist,
which may have averted the need for mechanical ven-
tilation. Apart from sinus tachycardia and hypokale-
mia, we encountered no other significant side effects.
We therefore support the recommendation for using a
parenteral [3-agonist in severe asthma.?® Myopathy was
documented in one patient who had a history of left
lower lobectomy requiring mechanical ventilation for
12 days. Previous studies have shown that up to 30%
of athmatics subjected to prolonged nondepolarizing
neuromuscular blocking agents developed myopathy
and muscle weakness.”””® This complication occurred
in 1.6% of our patients. This is attributed, we believe,
to the short period of ventilation and limited use of
neuromuscular blockade.

In summary, the findings of this study are in agree-
ment with recent reports of low mortality in severe
asthmatics managed in the ICU. Aggressive therapy
with non-invasive modalities should not be delayed.
However, should mechanical ventilation be needed,
attention should be given to reducing the airway pres-
sure, even at the price of permissive hypercapnia.
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