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tr sthma is chamcterised by an increased responsiveness
11, of the tracheobronchial hee to a multiplicif of stimuli
resulting in recurrent episodes of generalised airway
obstruction that abate spontaneously or with heatmentt. It
is physiologically manifested by narrowing of the air
passages and may be relieved spontaneously or as a rcsult
of therapy. The disease is episodic with acute
exacerbations interspersed with symptom-free periods.

Clinically acute asthma is manifested by paroxysms of
dyspnea, cough and wheezing. The obstruction can vary in
severif and can occur for a short period, or persist for
hours, days or even weeks. The latter is referred to as
stabrs asthmaticus.

The diagnosis usuaily presents few problems but
unexpected deaths occur all too frequently.

The usnl teawn [o, the
mnftalily is misasgessment of th,e
seuerily of th.e pathnphysialogical
ehanBes follnwed by und,er
treatm,ent
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Acute asthma

It is, therefore, important to realise that the clinical feahrres of
the patient do not reflect the actual physiological alterations
nor the degree of response to treatrnenL

It is ,econwrcnded hilt enufu
ssthmn be freafed urltil tlw
trEVt is gtea.tur tltiln 2,7 lilhes
(more fuan 6O percent pedictud)
or PEFR is oue13N lifres pr
mfuute (marc than 60 percent
pedicted) inespeethre 

-"f 

"pWrent clinicql imprct:ement

SYMPTOMS

Sl,rnptoms are:

(I) dysprcea is the major complaint This is a reflection of the
increased workload of breathing

(2)cough which usually produces string', yellow-green
sputum due to eosinophyles. Coughing is also inclined to
exacerbate airway obstruction. It is as well to remember
that accumulation in the sputum of both polymorphs
and eosinophyles can produce yellow-green sputurn
Sputum of this colour does therefore not always indicate
infection and microscopic examination should be
performed to determine the reason for the colour of the
sputum.

(3) wheezing increases as the attack prcgresses but can
disappear on account of improvement or as a result of
the "silent chest'' of respiratory failure.

The subjective assessment of wheezing does not indicate the
severity or duration of the asthmatic attackr.

PATTIOPHYSIOLOGY
The hallrnark of acute asthma is nannwing of the airways
which is due to:

(I)brcrrchinL smooth mtncle spasm

(2)airuay inflammatinn with rutcosal oedemn and.

(3) hWersecrctiltn of thirft tmncins marus and decreosed
cleoratrce.

The smooth muscle spasm accounts for the rapidly
reversible ffpes of airway obstruction, whereas the
inflammatory oedema and mucous pluggmg of the airways
account for the nonresponsive forms of the disease2. The
mechanical effect is air h'apping which results in
deterioration of h.rng fi-rnctions which has invariably occured
over a period of days or weeks prior to the acute attack
The nett result of this deterioration is resistance to
breathing due to increase in airway resistance which in turn
is responsible for:

(1) increased work of breathing
(2) decreased forced expiratory volumes
(3) decreased air{low rates
(4) decreased elastic recoil of the hrngs
(5) hyperinflation anc
(6) ventiJation-perfirsion ratio mismatching.

An abnormal distribution of ventilation (due to uneven
airway constriction) and pulmonary bloodflow (due to
hypoxic vaso-conshiction) exists. This results in carbon
dioxide build-up which is responsible for an increased
ventilatory drive. The latter explains the finding that
hypercapnia is seen only in the minority of patients and
indicates a lack of physiological compensation which should
be viewed as most serious. The ventilation-perfusion
mismatching is furthermore responsible for hypoxia
(hypoventilation). These changes, of which the first two are
the most importanl can be assessed with a blood gas
analyses. Anything which is inclined to decrease muscle
abiiif such as fatigue or lack of calorie intake would be
predisposing to respiratory failure. For the same reason the
adminishation of any agent (medication) which might
depress muscular action should be avoided
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Tlrc wbjecthte assessment of
wlwezing dnes nnt iltdicatu the
waerify or dwatian of fu.e
asthmetic qltach.

SIGNS OF PTLMONARY SYSTEM
II{VOL\IE}MNT

(I) Dysprnea which is obvious: the patients insist on sitting
in an upright position (This causes a reduced venous
retum and lessens the effect of inha-abdominal oressure
on the thomcic cage.) The shoulder girdle is firust
forward so as to complement the action of the accessory
muscles which may become necessary for breathing.

(2) Cyanasis is a later sign and is rarely seen because the usual
respiratory alkalosis produced (as a result of
hyperventilation) causes a leflward shift of the oxy-
hemoglobin dissociation curve4s. The development
of cenhal cyanosis is a serious sign because the
asthmatic patient normally hyperventiJates even in the
presence of moderately severe obstructive airway
disease. Because hypewentiJation continues driring sleep
it cannot be explained on emotional gounds. The
respiratory centre is stimulated via the vagus and this
results in hypewentilation The nett result is ar
elevation of POz and a reduced PCO, during the early
phase of the disease. It musl therefbre, be emphasised
fiat the presence of cenfual cyanosis indicates serious
respiratory involvement

Q)Alferatinn in mentatinn or consciousness is indicative of
severe airway obsfuuction Agitation and rcstlessness,
too, indicate hypercapnoea although non-specifiC.



Acute asthma

SIGNS OF CARDIOVASCI,II"AR SYSTEM
II{VOLVEMENN
(I)tnchycardin greater than 110 per min indicates a serious

attack A heart rate of greater than 130 per minute
indicates severe airway obstructioils. (FEVr less than
or equal to 1 libe), but many patients with equally
severe asthma have a normal pulse rate (less than
100/minute)'. As the asthma is successfi.rlly tueated the
heart rate *ill &op. However the heart rate will also
drcp with relatively small improvements in air{low and
thus still persistently severe asthmae.

(2)taclryprnea is a fiequent frrding in moderate as well as
in severe asthma and is. therefore. also not a reliable
predictor of severiflt of an atback

(3)pulsus paradoxw of more than 10 mmHg indicates
severe asthma Pulsus paradoxus is caused by arterial
prcssure reduction on inspiration It is dependent on
hyperinflation and is directly related to the degree of
airway obshuction The relation to FEVr has been
proved in ftat pulsus paradoxus is not present in
patients with a FEVI higher than 60% of normal but is
prcsent in all patients with a FEVr less than 20o/c artd a
significant alterial paradoxus is found in two thirds of
patients with FEV' of Iess than 40"/o. An inspiratory fall
in systolic pr€ssue of more than 10 mm mercuy is
signficant proof of airway obsbuctionr0. It is thus an
exaggeration of the normal reduction in arterial pressure
(usually 5 mm of mercury) during inspiration and is
associated with a combination of high lung volume and
inhathoracic pressune changes'l. (The degree of paradox
is measured with a blood pressure manometer pumped
up well above systolic pr€ssure, releasing the air slowly
and assessing the effect of inspiration on the blood
prcssue reading). Pulsus paradoxus usually disappears
rapidly, usually within a few hours of the initiation of
therapy.

(4)the use of arcessory mascles indicates the presence of
marked hyperinllation and a FEV' of less than 1 lihe. It
must again be emphasized that the absence of these
signs does not rule out severe airway obshuction and
that they disappear with only minimal improvement in
ai{low but still persistent asthma presenllz's tr't+.

(5) with auscultation the charorteristic findings ore
pnrlongation of the expiration phase and the presence of
expiratory bronchi Equal inspiratory and expiratory
phases indicate severe obstruction A "silent" chest can
indicate a serious degree of obstuctive airways disease.

@ hWermtkaon or thororir: ouerinflrtion is present during
episodes of acute asthma and alters with the degree of
airway obshuction A degree of hyperinflation remains
temporarily present even after bronchospasm has been
relieved

SPECIAL AND I,ABORATORY IT\IVESTIGATIONS

(I)Chest Rodhgmphs Chest roetgenograms should be
obtained to exclude underlying pathology or to
demonstrate complications. These include pneumoni4
mucous obstruction with atelectasis, pneumothorax and
pneumomediastinum The degree of hyperinflation can
also be assessed to some exlenL

(b Arteriltl blnod gas analysis should be done on
admissiorl during heabnent and prior to final decision
on the fate of the patient regarding discharge or
admission to the ward or to the intensive care watdr5r6.
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This investigation is still recommended in spite of
apparently poor correlations between gas tensions and
severity of asthma as measured by pulmonary fimction
testing'3 which is (according to some workers) not usefi.rl
in predicting patient outcomer?. According to these
workers arberial blood gases are not sensitive in the
assessment of asthma severity, and severe airway
obshuction as measured by pulmonary firnction testing
may be associated with relatively normal blood gas
analysisrt.

ln our setting we find blood gas analysis most useful
and the investigation is per{ormed routinely on
admission and during treatrnenL Hypoxaemia with
hypocapnia is the usua-l finding. Carbon dioxide
retention is less common in patients suffering from
severe asthma than in those with cturrnic obstructive
lung disease with superimposed acute infections. The
common blood gas picture is: reduced POu to 60 mmHg
with a reduced PCOz Bearing in mind the existing
hypenentiJatiort an elevated PCO: and possibly even a
norrnal PCOz would indicate serious impairment of
ventilation and vigorous therapy is called for.

(S)Electucanlingmm The changes are non-specific but
can be of valuerr. The possible changes are the
following Sinus tachycardia is always present frequently
accompanied by other changes. The most common
changes are right axis deviation, clockwise rotation of
the heart P-pulmonale, various S-T segment and T
wave abnormalities. Sinus tachycardia diminishes as
airways obshuction is relieved by therapy and
improvement of any severe electrocardiographic
abnormalities usually follows rapidly afber the initiation
of therapy . All the changes revert to normal after relief
of the asthmatic episode.

@) Pulmanaty fimntion testing is the most accurate
assessment of airways obshuction. The FEVI is the best
single spirometuic test with which to assess airway
obstruction and responsiveness to treahnentre. The
PEFR (peak flowrate) as measured by the Mini-Wright
peak flow meter correlates weli with the FEVr and the
Standard-Wright peak flow meter and should be utilized
in the Emergency Deparhnent setting2o2r. A valid
measurement for PEFR requires a brief maximal
exhalation from total lung capacity, since it is effort and
volume dependent22.

Cessation of tlwrupy shauld
peferu,bty not be based on
elinical imprcuemerrt onh bfi
mtlwr on aII apailnble lahoru,
fiory ossessmenfs
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Acute asthma

It is recommended that acute asthma be treated r.rntil the
FEVr is greater than 2,1! (more than 60% predicted) or
PEFR is over 300 litres per minute (more than 60%
predicted) irrespective of apparent clinical improvement23.

MANAGEMENT OF TIM ACUTE ASTHMA
ATTACK
Orygen odministroti,on
A Venturi-type mask or long nasal catheters are
recommended for 100% oxygen administration

Inbauvrww fluid adminisbafian
An infusion of 5o/o dextrose in water is preferred to
enhance rehydration of interstitial tissues by which the
viscosity of secretion is reduced Provided there are no
contra-indications for fluid administation, one litue is
administered during the first hour and a second lihe during
the following three hours.

Bronrhndilatnr thempy
Bronchodilators intravenous are routinelv administered in a
pigg'-back infusion (200m0 dextrose in water) and not in
the infusion for rehydration Provided the heart rate of the
patient is less than 115 per minute 500 mg aminophyllin
and 10mcg hexoprenaline (beta-adreneryic stimulant) is
added to the pigry-back infusion In the event of a heart
rate above 115 per minute the hexoprenaline must be
omitbed. The solution is tihated to ensure a loading dose of
aminophyllin at a rate of 6 mg/Kg per hour during the fust
20 minutes. The maintenance dose for aminophyllin is 0,9
mgfI{g/how for the average patienL However, a decreased
cleamnce of aminophyllin is found in the aged and in
patients with congestive cardiac failure, pulmonary oedem4
pneumoni4 congestion of the liver due to right heart failure
and in liver disease (smokers have an impruved clearance).
Suweillance for side effects is indicated These are
dysrythmias, conr.r-rlsions, cardiorespiratory arres! nausea
vomiting with abdominal discomfort headache and anxief.
To summarise for practical administation the
maintenance dosage is 0,9 mg/K{hour except for patients

- over 50 years
- with chronic obstuctive disease
- with congestive cardiac failure and
- with advanced liver disease.

F<.,r this group of patients the dosage is halved.

Cortirostercid tfuraplt
As per usual with corticostenrids, there is an ongoing
debate concerning the usefi:lness of these agents in acute
asthma Some investigators find no evidence of improve-
ment afber steroid usage23, whereas others note significant
improvement in pulmonary fi:nctioning testing as early as
one hour afler inhavenous adminishation, with peak effects
in four to eight hour*a's, In our setting it is mandatory to
administer stenrids to all patients with acute asthma
because mucosal oedema is part of the primary problem
and the anti-inflammatory action of steroids may well be of
valueb 2'. The dosage for hydrocortizone is 200 mg
intravenousiy as a bolus (2 mgtK*8) repeated every four
to eight hours until acute state has subsided, then followed
by oral administuation In the event of patienLs already
receiving steroids the initial dose is 400 mg e mgKd.
Others believe higher doses (500 mg methylprednisolone)
are required initially to overcome steroid resistance2e.
However the initial dose for methylprednisolone is mostly a
slow bolus inhavenous adminishation of 100 me.

SA HTIISARTSPRAKTYI{ AUGUSTUS 1981

Inhnlation theropy:
Inhalation therapy is started with a Hudson mask using the
following solutioru 1 part hexoprenaline, 2 parts saline. A
high oxygen flow of approximately six lihes is used to
achieve a venhly effect with a very fine spray. The
physiotherapist would use a Der,ulbis with the following
soltrtion: hexoprenaline l0 m0 and normal saline 20 m/
and bronkese 10 m/ added.

Physintlnrapy:
In our setbing physiotherapy in combination with inhalation
therapy is used extensively. Physiotherapy is instihrted after
the initial infusion of de(rose and water and the loadine dose
of aminophyllin

EMERGENCY DEPARTMENT S{.IRVEILT,ANCE
Patients should be kept in the Emergency Departnent for
four to six hourc surveillance except in the event of the
high-risk patient or lifethreatening disease in which case
admission to a pulmonary intensive.care unit should be
ensured immediately afber stabilization

Assessment for dischnrge
Assessment is not made on clinical grounds in this unit but the
parameters used are repeated blood gas analysis at least on
admissiorl during the treabnent period and prior to
discharge and on measurement of peak air flow rate
(PEFR). In the event of the peak flow being less than 50%
after treahnent the patient is admitbed If the peak flow is
50 ta 60% treatrnent is continued and the peak flow is
reassessed.

Although the clinical status is of lesser importance it is still
necessary to evaluate for recovery before dischargurg the
patienl The expected order of recovery is: the
disappearance of the pulsus paradoxus followed by
disappearance of accessory muscle use; then disappearance
of electnrcardiogram abnormalities, loss of the sense of
dyspnoea and lastly a decrease in the intensif of wheezing.

IDENTIFICATION OF THE HIGH RISK PATMNT
This all-important decision is based on the observation that
the following entail a high risk

(1) a history of previous life-threatening attaclq an aftack
regardless of regular high doses of stenrids and cases
where previously optimal therapy is now failing

(2) the use of accessory muscles
(3) cenhal cyanosis
(4) pulsus paradoxus in excess of 10 mm
(5) presenting with exhaustion
(6) those with dish-ubance of level of consciousness
(7) a "silent'' or quiet chest on auscultation in the patient

with tachypnoea
(8) a POz less than 60 mm mercuy
(9) a PCOz above 55 mm mercury
(10) chest radiograms revealing serious underlying patholory
(11) a peak flow (PERF) that is unresponsive to heahnent
(12) all first attack patients
(13) all young patients
(14) electuocardiogram indicative of P-pulmonale and right

ventricular hyperbophy.

Deterioration of a patient with acute asthma despite the above
described management program warrants intubation and
mechanical ventilation (volume ventilation).
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Age incidence:

0-12
13-20
21-30
31-40
41-50
51-plus

Males: Females (+5o%)

3. Blood gas analysis
Normal

Respiratory alkalosis

Respiratory acidosis

Investigations
1. Chest radiogranns 2. Peak flow estimation

Negative - 27% PEFR less 50% - 18%

AbnomaliW - 73%, PEFR 50 - 60% -

PEFR more 
'*% 
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14 percent
7 percent

10 percent
14 percent
6 percent

49 percent

- r5%

-6%

- 46%

Mixedrespiratoryandmetabolicacidosis - 33%

POz less 60 mmHg after beahnent - 18%

PCOz above 55 mmHe after heahnent -- l0%

Final outcome

Admission taICU: l0%
Admission to general ward,8%
Discharge after trea1anent 72%
Readmission during the frst 48 hours following discharge;
0,6% of those discharged (2 patients)

CONCI,USION
This management regimen appears to be effective. Patients
with acute asthma require:

(1) In-depth evaluation
(2) Surveillance period of no less than 4 hor:rs.
(3)Intensive therapy.
(4) Reevaluation after a period of intensive therapy to decide

final actiors to be taken on available laboratorv assessments.
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In this unit sedation is ensured with diazepam for intubating
puposes and pancorium brpmide (pavulon) 4 mg is
afterwards administered to achieve relaxation of bronchial
conshiction (to allow bapped air to escape) and of
respfuatory muscles (to enable mechanical ventilation)
Pancorium bromide is a neuroblocking agent with a
relatively short action

RESI]LTS OF 475 PATMNTS TREATED FOR
ACUTE ASTHMA IN TIIE EMERGENCY []NIT OF
TIIE IIF VERWOERD HOSPITAL
The above described managementprogftrmme is the standard
regimen in this turit During the period 1 August 1982 to 31
March 1983 a total of 475 patients presenting with acute
asthma wer€ heated following the described rcgimen
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