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Pulmonary Function in Asymptomatic Asthmatic Children

WI ApereLE* anp QO OpuwoLe**

Summary

Aderele WI and Oduwole O. Pulmoenary Function in Asymptomatic Asthma-
tic Children. Nigerian Fournal of Paediairics 1983; 101 73. Peak flow rate (PFR) was
determined in 145 and forced expiratory volume in the first second (FEV1.0) in 71
asthmatic children who were clinically well. These twoindices of pulmonary function:
were also determined:in an equal number of controls. The values obtained for both
asthmatics and controls' compared with predicted mean values, using height as
the measured variable, showed that 97% and g8.69%, respectively; of the controls had
PFR and FEV1.0 values above the predicted mean values minus 2 standard devia-
tions, as against 589, and 44% respectively, of asthmatics (p<eoeer; p<o.0o1:
respectively). The mean PFR and FEV 1.0 values of 228.0- litres/min and: r-5x litres/
min respectively for the contrals, were higher than 158.9 litres/min and .04 litres
respectively, for the asthmatics (p<0.001). There was however, no significant diffe-
rence between the values ohtained and the severity of asthma. It is concluded that a
good proportion of asthmatic children have poor pulmonary function during remis-
ston and this poor function cannot be detected clinically. Inorderto detect those whe
may have residual bronchial obstruction even when they are in clinical remission, we:
recommend that pulmonary function sheuld he performed routinely in all asthmatic
children during clinic follow-ups.

Introduction

Vawtousaspects of asthma among Nigerian child-
ren including clinical, laberatory, socio-econemic
factors and skin reactions have recently been
reported.!-4 However, there has been no infor-
mation on the pulmonary function in these
children, although it is important to have this
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information sinee it is known that these tests are
useful, not only in the diagnosis but also in the
subsequent management of respiratory problems
in general and bronchial asthma in particular.’

The purpose of the present study was to deter-
mine the peak flow rate (PFR) and the forced
expiratory volume in the first second: (FEV1.9) in
asthmatic children during symptom-free periods
and to compare the values so obtained with
predicted mean. values as well as with those
obtained in controls. It was also hoped to eva-
luate the usefulness of these tests in the assessment
of the severity of the disease.
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Materials and Methods

The subjects were asthmatic children attending
the Asthma and Chest Clinics, Department of
Paediatrics, University College Hospital (UCH),
Ibadan. Diagnosis of asthma was based on a
history of at least, three distinct episodes of cough,
breathlessness and wheezing, which in many
cases, had responded to bronchodilators. Con-
firmation of the diagnosis during subsequent
attendance at the follow-up clinic, was based on
the following criteria:

() auscultatory findings of widespread expira-
tory rhonchi which responded to broncho-
dilator therapy;

a minimum of 20%, increase in the respira-
tory peak flow rate as measured by Wright’s
peak flow meter, after the administration
of a bronchodilator in those who subse-
quently presented in. acute attacks and

(6)

(¢) demonstration of bronchial lability by
exercise test.

The severity of the disease was based on the
frequency of attacks and was graded as mild,
moderate and severe.! After clinical examination
and measurement of height as previcusly des-
cribed,? the PFR and FEV .o were determined,
using Wright’s peak flow meter and the Vitalo-
graph wedge spirometer, respectively.® 7 Each
ventilatory index was determined three times n
each child and the best of the readings was
recorded as the PFR or FEVy.0. Well children
and those with normal respiratory signs on physi-
cal examination, were included in the study.
Similar tests were carried out on an equal number
of apparently healthy children (controls) matched
for sex, height and as much as possible, age. The
values obtained were plotted against predicted
values.® 7 Statistical analysis was undertaken,
using the chi-square (X?) and Student’s ‘€’ tests.

Results
Peak flow rate _
The peak flow rate (PFR) was determined in
145 asthmatic children and the same number of
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controls. They consisted of 86 males and 59
females aged between gand 13 years. The heights
ofthe children ranged between 10ocm and 159¢m-
Of the 145 asthmatics, the disease was mild in
63 (43%) moderate in 37 (26%) and severe in

45 (31%)-

Figs 1 and 2 compare the PFR values at diffe-
rent heights of the asthmatics and controls with
the predicted mean (PM) values and the predic-
ted mean values minus 2 standard deviations
(PM-2SD), in males and females, respectively.
The height was used as the measured variable
because it has been shown to correlate best with
PFR.% Table I summarizes the PFR values in the
subjects as well as in the controls compared with
the predicted mean values. It will be obseived
from the Figs and Table I that of the 145 asth-
matics, the PFR was above predicted mean in
only 8 (6%). Seventy-six (52%) others had
values which were between PM and PM-25D,
while the remaining 61 (42%) had values less
than PM-258D. In contrast, values above the PM
were obtained in 77 (53%) and values below
PM-2SD in 4 (3%) of the controls. These diffe-
rences were highly significant (p <o0.001). When
the mean values of the PFR in asthmatics and
controls were compared (Table II), the mean cf
158.9 litres/min for the asthmatics was signifi-
cantly lower than 228.0 litres/min for the controls
(p c0.001). The mean value for the asthmatics
was 69.7% of that for the controls.

PER and severity of asthma

The PFR according to the severity of asthma
compared with the PM (Table IIT) shows that
the values were above the predicted mean value
in 4 (69,) of 63 mild asthmatics, one (3%, of 37
moderate cases and in g (7%, of the 45 severe
cases. The corresponding numbers for those with
PFR below PM-2SD were 25 (40%),-12. (32%)
and 24 (53%), respectively. These differences
were not significant (p>o0.1).
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TABLE I

Peak Flow Rate (PFR) Values in 145 Asthmatics and 145 Gontrols compared with Predicted Mean Values

Asthmatics Conirols
PFR No. of Cases No. of Cases
Males Females Total % of Males Females Toial % of
Toial Total
Above PM 7 6 2 8 6 48 29 77 5%
Between PM and PM ' : B2 B -
minus 25D 4 32 w6 52 g6 a8 64 44 ]
Below PM minus 25D 36 25 61 42 2 2 4 3 ;
Total 86 50 145 100 86 59 145 100

PM = Predicted Mean -
SD = Standard Deviation
X2 = 107.0250 on 4df; p <0.001 :
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TABLE II

Mean Peak Flow Rate (PFR) Values in 145 Asthmatics and 145 Controls

Maules

Females Total

Asthmatics  Controls

Asthmaiics  Controls

Asthmatics Controls

No. of Cases 86 86 59 59 145 145
Mean PER (Litres/min) 164.9 2328 150.3 221.1 158.0 2280
Sp 65.7 78.4 53.3 744 61.2 76.7
P <D.001 <0.001 <0.001
SD = Standard Deviation

TABLE III

Peak Flow Rate Values According to Severity of Asthma compared with. Predicied Mean Values

Mild

Moderate Severe

PFR

Males Females  Total Males Females Total Males Females Total
Above PM 3 ia 4 1 ] 1 2 1 3
Between PM and PM
minus 25D 20 14 34 14 10 24 10 8 18
Below PM minus
25D 14 11 25 8 4 12 14 10 24
Total 37 26 63 23 14 37 26 19 45

PM = Predicted Mean
8D = Standard Deviation

FEVLO

FEV1.0 was determined in 71 cases (37 males
and 34 females), aged between 6 and 13 years.
The heights ranged from 112cm to 159 em.
Twenty-nine (41%) of the 71 asthmatics were
mild cases, 16 (229%,) were moderate, while the
remaining 26 (27 %) were severe cases. Only one
(1-4%) of the y1 asthmatics had FEVi.g value
above the predicted mean value (Figs. 3 & 4;
Table IV). Thirty (42.3%) had values between
PM and PM-28D, while in the remaining 40

X2 = 5,1838 on 4df; p> 0.1

{56-3%) -cases, the FEV1.0 was below PM-2SD.
By contrast, 30 (42.3%) of the 71 controls had
FEV1:9 above the PM value, 40 (56.3%) had
values between the PM and PM-2SD, while only
one (1.4%) had FEV1.9 below PM-25D. These
differences were highly significant (p<o.001).
A comparison of the means between asthmatics
and concrols (Table V) showed that the asthma-
tics had a mean FEV1.g of 1.04 litres which was
significantly lower than 1.5 litres for the controls
(p<o.001). The mean value for the asthmatics
was 68.99%, of the mean for the contrals.
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Fig, 3 FEV1 0 values in 37 male asthmatics and 37 conirols
ploited against

(a) predicted mean values and
(b) predicted -mean -values -minus 2 -stendard deviations

TABLE IV

Fig. ¢ FEVr.0 values in 34 female asthmatics and 34 female
controls plotted against

(@) predicted mean values and
AB) predicted mean values minus 2 standasd deviations

Forced Expiratory Volume in one second (FEV'1.0) Values in 71 Asthmatics and 71 Conirols compared-with
Predicted Mean Values

Asthmatics Controls

PFR No. of Cases No, of Cases _

Males Femaoles Total Y of  Mules Females Total %, of Fotal

. Total :
Above PM o 1 1 1.4 16 14 30 42,3
minus 25D 13 17 30 42.3 20 20 40  56.3
‘Below PM minus 25D 25 ab 40 56.3 H 5] 1 1.4
Total 97 34 71 100.0 37 34 71 100.0

PM = Predicted Mrean
BP == Standard :Deviation

K2 = 1656552 on.4iif; p<ooor
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TABLE V

Mean Forced Expiratory Volume in one second (FEV1.0) Values in 71 Asthmatics and 71 Controls

Males

FEemales Tolal

Asthmatics  Centrols

Asthmatics Controls Asthmatics Conirols

No. of Cases 37 37
Mean FEV1,0 (litres) .04 1.56
SD 0.43 0.41
P <0.001

34 34 71 7t
1.04 1.45 1.04 151
0.38 0.43 0.4 0.43
<0.001I <« 0,001

SD = Standard Deviation

FEV1.0 and mveritj of asthma

None of the patients with mild or severe asthma
had FEV1.g value above the predicted mean value,
while only one (6%) of 16 with moderate asthma

had FEVi.g value above the PM (Table VI).
Fifteen (52%) of the 29 mild asthmatics, 8 (50%)
of the 16 moderate cases and 17 (65%) of the 26
severe cases had values below PM-2SD. These
differences were however, notsignificant (p>o0.1).

TABLE VI

Forced Expiraiory Volume in one Second (FEV1.0)

Values according to Severity of Asthma compared with

Predicted Mean Values

Mild Moderate Severe
FEVio

Moale Female Total Male Female Total Male Female  Total
Above PM 0 o o (o S O PRI 10 o 0.
Between PM and PM
minus 25D . . SR 8 14 4 3 B QR } G 9
Below PM minus 25D. 10 . 5§ 15 3 5 - B Ix 6 1y
Total 5 13 29 . g 16 14 12 26

_ PM = Predicted Mean
SD = Standard Deviation

- Discussion
In the present study, the PFR and FEV1g
were pulmonary function indices evaluated
because they were relatively easy to perform and
the necessary equipment were available. In addi-
tion, the same equipment were used previously

X8 = 75.-718-38:):1- 4df, -5550.1-

by us, to establish normal and predicted values
' for these indices among apparently healthy school
children.S 7. Symptomsfree asthmatic children
were chosen for the study because it was expected
thatsuch children-duringacute-attacks and others
with respiratory signs of bronchial obstruction
in the interphase between attacks, would, as has
been shown by others,?® have abnormally, low
PFR and FEVi.g values.
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- The mean value of either index in asthmatic
children, most of whom were on intermittent
bronchodilator therapy, was significantly lower
than that in the controls. Furthermore, a signifi-
cant proportion of the asthmatics (429, with
respect to PFR; 56.3% for FEV1.0) had values
less than 2 standard deviations below the predic-
ted mean. Such values are usually regarded as
being abnormal and indicative of a significant
degree of bronchial obstruction.” This finding
Is in contrast to those by Weng and Levison® who
reported that there were no significant differences
in PFR and FEVig values between normal
children and asthmatics at symptom-free status,
although such differences were evident when
the maximal mid-expiratory flow rates were
compared. The observed differences between
our findings and those of Weng and Levison®
may be due partly, to a possible higher rate of
bronchodilator therapy in their subjects com-
pared to ours.

In addition to establishing PFR and FEV1.g
values in symptom-free asthmatic children, the
present study has revealed that an asthmatic
child who has apparently normal lungs on auscul-
tation, may have some degree of bronchial
obstruction as evident in the series. Persistence of
any degree of obstruction even during asympto-
matic periods may predispose to the development
of chronic hyperinflation of the alveoli. Thus,
in order to identify those asthmatic children who
are at risk of developing such complications as a
result of persistent residual bronchial obstruction
during apparent remission, pulmonary function
tests should be undertaken. It is therefore,
suggested that one or both of these indices should
be determined routinely in asthmatic children
during follow-ups at the clinic. Such determina-
tions would indicate the need for appropriate
therapy even in those with apparently clear lungs;
it would also provide a guide as to the frequency
of follow-up. It is easier and less time-consuming
to determine the PFR than FEV1.¢; the equip-
ment for its measurement is cheaper and its use is
independent of an electricity supply unlike the
Vitalograph required for measuring the FEV1.0.

79

Therefore, PFR should perhaps, be the one to be
determined routinely, if and when a -choice has
to be made. L

There was no significant reladionship between
the severity of asthma and the values of the pul-
monary function indices. It is, however, worthy
to note that PFR and FEV1.g values below the
predicted mean minus 2 standard deviations were
obtained in a higher proportion of severe cases
than those with mild or moderate disease. Thus,
an occasional determination of the PFR and
FEV10 in symptom-free asthmatic children is
perhaps, not as reliable as might be expected in
grading the severity of the disease. Children with
severe asthma would however, be expected to
have a significantly worse pulmonary function
than those with mild or moderate disease presum-
Ing that severe asthmatics who are subjected to
more frequent attacks would be more likely to
have bronchial obstruction in between attacks
than those with mild disease. That this was not
the case as evident trom the present study might
have been due to the fact that the extent to which
the bronchi 1ecover patency in between attacks
has no direct relationship to the frequency of
acute attacks which was the criterion we used tc
grade the disease.
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