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Background: To show that during the exarcerbration of asthma and 
COPD, increased airway resistance is accompanied with decreased 
spirometry values (FVC, FEV1, FEF50, and PEF) also comes increasing 

of airway resistance (RAW). Patients and methods: This research included 
74 patients, in exacerbation phase of disease. All the patients got spirometry 
and plethysmography measurements, including adequate therapy, and after 
at least one month on control examination they repeated spirometry and 
plethysmography and answered a short life questionnaire. Results: The mean 
value of RAW after therapy in asthma is decreased for -17. 68% and in COPD 
for -15. 44%. The mean value of RAW in all levels of obstruction is higher in 
COPD than in asthma, before and after therapy. After therapy spirometry 
values (FVC, FEV1, FEF50, and PEF) were significantly increased in asthma 
than in COPD. From questionnaire analyses 78.37 %(58) of patients felt well, 
17.57 %(13) felt the same like before therapy and 4.05 %(3) of them felt worst. 
All the patients who felt worst were in COPD group of patients. All of them 
had increased RAW, almost all felt better (96. 43%) had decreased RAW. In 
asthma nobody felt worst. In most of the patients (76.67%) who felt better RAW 
was decreased. Conclusion: Adequate therapy during exacerbation of asthma 
and COPD decreases value of RAW and increases spirometry values. Increase 
in spirometry values in asthma is much higher than in COPD. Mean values of 
resistance in COPD are higher before and after therapy than in asthma. There 
is a negative relationship between subjective experience of illness and the level 
of resistance. Measuring of RAW can be a good parameter for monitoring 
COPD and asthma control. Key words: exacerbation of asthma or 
COPD, spirometry, airway resistance - Raw.
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1. INTRODUCTION
Pulmonary function tests are vastly 

under used yet they can provide impor-
tant clinical information. They are de-
signed to identify and quantify defects 
and abnormalities in the function of 
respiratory system, and answer ques-
tions about how serious obstruction is, 
does it respond on bronchodilators, and 
is the treatment helping the patient (1).

Chronic obstructive pulmonary dis-

ease (COPD) is leading cause of morbid-
ity and mortality worldwide. Current 
definition of COPD is a disease state 
characterized by airflow limitation and 
is usually both progressive and associ-
ated with an abnormal inflammatory 
response of the lungs to noxious par-
ticles of gasses (2). COPD is progres-
sive disease characterized by worsen-
ing pulmonary function.

Asthma is a serious global health 

problem. It is a chronic inflammatory 
disorder of the airways. Chronically in-
flamed airways are hyper responsive, 
they become obstructed and airflow is 
limited (by bronchoconstriction, mu-
cus plugs, and increased inflammation) 
when airways are exposed to various 
risk factors (3).

When COPD and asthma are in 
question most common test is spirom-
etry (flow-volume-curve). It is a gold 
standard for asthma and COPD diag-
nosis. Body plethysmography test is not 
as common. One of reasons for sure is 
that plethysmography is not available as 
spirometry. If we include plethysmog-
raphy we get much more of data. One 
of data we can get is airway resistance 
(RAW). It is used for evaluation of air-
way responsiveness, provocation test-
ing characterization of various types of 
obstructive lung disease, localization of 
the primary site of flow limitation and 
evaluation of localized obstruction (4).

The clinical measurement of ple-
thysmographic airflow resistance is also 
considered to be a gold standard. Mea-
surement of resistance as a function of 
lung volume provides a useful extension 
of currently utilized methodology (5).

When the airways are narrow re-
sistance is increased. Narrowing may 
be due to bronchoconstriction of in-
flamed airways in asthma, mucus and 
thickened bronchi in chronic bronchi-
tis or floppy airways in emphysema (1).
Airway resistance (RAW) is defined 
as difference between pressures in al-
veolus and in examinee mouth neces-
sary for flow of 1 liter of air per second. 
If increasing is more than 0.3 kPa/l/s, 
it is sign that resistance is increased 
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and flow rate in the big airway is de-
creased (6).

The main point of this research is:
 • To show that airway resistance 

(RAW) is a changing variable 
in exacerbation of asthma and 
COPD.

 • That therapy at exacerbation of 
COPD and asthma works not only 
on improvement of spirometry 
values as well as decreasing of air-
way resistance (RAW).

 • To show relation between subjec-
tive experience of illness (ques-
tionnaire) and the level of airway 
resistance (RAW).

2. PATIENTS AND METHODS
2.1. Research design

Patients with COPD and asthma 
which were assigned by their doctor on 
examination because of exacerbation of 
sickness were included in this research. 
History of sickness and finding from 
functional lab were used in examina-
tion. They came with reference for ex-
amination and lung function in regular 
ambulance during the morning. They 
were also regular patients of practice 
for asthma and COPD. Patients are in-
cluded in research if this criteria is sat-
isfied: (a) patients of both gender who 
have a diagnose of COPD or asthma, 
(b) patients which had higher parame-
ters of inflammation, and/or decreasing 
of spirometry values compared to last 
check up, and/or retrogression of sub-
jective parameters which complicates 
breath taking, and/or higher need for 
short term bronchodilatators, enhanced 
cough and expectoration. Actually 
asthma patients get included compare 
to GINA guidelines for uncontrolled or 
bad controlled asthma (3). The severity 
of COPD was classified according to 
Global initiative for Obstructive Lung 
Disease (GOLD) stages (7).
2.2. Patients

This research includes 74 patients, 
between 23-80 years of age, 40 female 
(54.05%) and 34 male (45.95%). From 
that 36 of patients were with asthma 
diagnosis and with COPD 38 patients. 
Characteristic of patients are presented 
in Table 1.
2.3. Methods

Before intensive therapy all the pa-
tients made spirometry and plethys-

mography and after at least 1 month of 
recommended therapy they repeated 
spirometry and plethysmography and 
answer questionnaire. Questionnaire 
was really simple, they got only one 
question to answer, do them subjective 
feel better, worst or the same. Spirome-
try and plethysmography were carried 
out according to ERS/ATS pointers (8, 

9). All the patients measured: airway re-
sistance (RAW), forced expiratory vol-
ume in 1 second (FEV1 ), forced expi-
ratory vital capacity ( FVC), forced ex-
piratory flow after 50% VC (FEV50), 
peak expiratory flow (PEF). All the mea-
surements were done on Sensor Med-
ics Vmax device.

3. RESULTS
In Figure 1 number 

of all patients (asthma 
and COPD) is divided 
according to level of ob-
struction (ratio FEV1/
FVC- Tiffno index). If 
level of obstruction is 
higher (Tif fno index 
lower) we have big-
ger number of patients 
with COPD than with 
asthma.

At 78. 95% of patients 
with COPD and 72. 22% 
of patients with asthma 
come to decreasing of 
RAW; number of pa-
tients with increased 
spirometry values is 
higher at asthma than 
in COPD (Table 2).

Figure 2 is showing 
us the mean value of 
RAW (before therapy-
RAW I and after therapy 
- RAW II) at asthma and 
COPD according to level 

All the patients Asthma COPD
Number of patients, N % 74 (100%) 36 (48.65%) 38 (51.35%)
Female (%) 40 (54.05%) 25 (62.50%) 15 (37.50%)
Male (%) 34 (45.95%) 11 (32.35%) 23 (67.65%)
Age, mean value (year) 56.48 49.45 63.5
Mean value. female (year) 57.55 52.7 62.4
Mean value, male (year) 55.4 46.2 64.6

Table 1. Characteristic of all the patients

Number of patients 
with increased 
values(COPD)

Number of patients 
with decreased 
values (COPD)

Number of patients 
with increased 
values(ASTHMA)

Number of 
patients with 
decreased 
values 
(ASTHMA)

FEV 1 (L) 20 (52.63%) 18 (47.37%) 34 (94.44%) 2 (5.56 %)
FVC (L) 22 (57.90%) 16 (42.10%) 30 (83.33%) 6 (16.67%)
FEF 50 (L/s) 26 (68.42%) 12 (31.58%) 33 (91.66%) 3 (8.67%)
PEF (L/s) 28 (73.68%) 10 (26.32%) 30 (83.33%) 6 (16.67%)
Raw (kPa/l/s) 8 (21.05%) 30 (78.95%) 10 (27.78%) 26 (72.22%)

Table 2. Number of patients with increased and decreased spirometry values and airway resistance 
(RAW) after therapy in asthma and COPD
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FIGURE 1  

Connection between number of patients with asthma and  COPD with level of 

obstruction (Tiffno index) 
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Figure 1 . Connection between number of patients with asthma and  
COPD with level of obstruction (Tiffno index)
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FIGURE 2  

Connection of  mean value of  Raw from the level of obstruction before(I) and after (I) 

therapy in asthma and COPD 

m.v.mean value 
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of obstruction. Value of 
RAW in all the levels of 
obstruction is bigger in 
COPD than in asthma, 
before and after therapy.

The mean value of 
RAW I in asthma be-
fore therapy is 0.40794 
kPa/l/s and after therapy 
RAW II is 0.33581 kPa/
l/s. The mean value of 
RAW I in COPD before 
therapy is 0.68 kPa/l/s 
and after therapy RAW 
II is 0.575 kPa/l/s (Fig-
ure 3).

The mean value of 
RAW in asthma is de-
creased for -17.68% and 
for COPD for -15.44 % 
(Figure 4).

RAW according to 
level of 0. 3 kPa/l/s have 
a bigger number of pa-
tients which value in 
asthma is lower from 
0. 3 k Pa/ l/s  t ha n in 
COPD also before and 
after therapy. There are 
30.56% (11) of patients 
with asthma before ther-
apy and 50 % (18) of pa-
tients after therapy. The 
number of COPD pa-
tients is 5. 26% (2) before 
therapy and 13. 16 %( 5) 
after therapy (Figure 5).

After therapy spi-
rometry values (FVC, 
FEV1, FEF50, and PEF) 
a re  much more i n-
creased in asthma than 
in COPD. There are 
slightly increased values in COPD ac-
cording to increased values in asthma 
(Figure 6).

From quest ionnaire ana lyses 
78.37%( 58) of patients felt well, 17.57% 
(13) felt the same like before therapy and 
4.05%(3) of them felt worst.

All the patients who felt worst were 
in COPD group of patients, all of them 
had increased RAW. 96. 43% of COPD 
patients who felt better had decreased 
RAW. In asthma nobody felt worst. 76. 
67% of them who felt better had de-
creased RAW (Figure 7). Comparing to-
gether RAW I and RAW II from all the 

patients in asthma and COPD it is ob-
vious existence of decreasing of values 
of RAW after therapy (Figure 8).

4. DISCUSSION
This research involves 74 patients, 

average age 56-48 years, who have 
asthma or COPD. From the level of ob-
struction they are divided in 4 groups 
of patients.

They are divided according to Tiffno 
index (ratio FEV1/FVC). It is better in-
dicator of obstruction than FEV1 (10). 

Because this parameter involves restric-
tion and shows us the real obstruction 
(11). Many lung diseases may result in 
reduced FEV1, because of that a useful 
assessment of airflow limitation is the 
ratio FEV1/FVC (Tiffno index). The ra-
tio is normally bigger than 0.75 (75%) 
(12). According to level of obstruction 
there is a bigger number of COPD pa-
tients (81.56%) with Tiffno index which 
is lower than 0.60 apropos number of 
patients with asthma (69.44%) where 
Tiffno index is higher than 0.60. COPD 
patients have bigger level of obstruc-
tion and higher mean values of RAW 
than patients with asthma. In all four 
groups of patients mean values of RAW 
in COPD are higher than in asthma. Af-
ter therapy there is expected improve-
ment of parameters of lung function in 
asthma patients and slightly improve-
ment of values in COPD patients. Mean 
values of RAW get decreased both in 
asthma and COPD, but mean values are 
still higher in COPD than in asthma.

According to Lall and associates 
even by kids variability of resistance is 
noticed. It is answer to bronchodilator 
therapy. Values of RAW are decreas-
ing, so there is possibility that value of 

RAW can be used as pa-
rameter for monitoring 
of answer to therapy, but 
that needs to be investi-
gated (13).

Morice and associ-
ates were monitoring 
the values of complains 
(Gaw) which is recipro-
cal value of RAW, and 
they came to conclusion 
that value of Gaw is ris-
ing (mathematically that 
means that RAW is de-
creasing) after broncho-
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FIGURE 3  

Mean value of  Raw before(I) and after(II) therapy in asthma and COPD 

m.v. mean  value 
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Figure 3 . Mean value of  RAW before (I) and after (II) therapy in 
asthma and COPD m.v. mean  value
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FIGURE 4 

Decreasing of mean  value in asthma and COPD after therapy 

m.v. mean  value 
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FIGURE 5  

Number of patients with resistance (Raw) under 0, 3 kpa/l/s  before(I) and  after (II) 

therapy in asthma and COPD 
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Figure 5 . Number of patients with resistance (RAW) under 0, 3 
kpa/l/s  before(I) and  after (II) therapy in asthma and COPD
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FIGURE 6  

Increasing in mean spirometry values in asthma and COPD after therapy 

i.m.v. -increase of mean value 
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dilatators which is ap-
plied by different types 
of devices for inhalation 
usage (14).

Therefore value of re-
sistance is a variant vari-
able influenced by exac-
erbation of asthma and 
COPD. It is obviously 
existence of decreasing 
of value of RAW after 
therapy in asthma and 
in COPD. Undoubtedly 
the values of RAW vari-
ants depending on level 
of obstruction. Value 
of RAW is higher with 
higher obstruction. Af-
ter therapy in COPD 
response is better to 
RAW than to spirometry 
value. RAW decreased 
much more than spi-
rometry values increased. The pleth-
ysmography should be considered the 
preferred technique for measuring 
bronchodilation in COPD clinical trials 
(15). In asthma response to spirometry 
values and RAW are similar.

There is very good negative connec-
tion between subjective experience of 
illness (questionnaire) and the level of 
airway resistance (the patients which 
felt worst had increased RAW and the 
ones which felt better had decreased 
RAW). 

As we see research answered to the 
appointed objectives.

5. CONCLUSION
This research shows that adequate 

therapy in exacerbation of asthma and 
COPD decreases value of RAW and in-
creases spirometry values. Increasing 
of spirometry values in asthma is much 

higher than in COPD. Mean values 
of resistance in COPD are higher be-
fore and after therapy than in asthma. 
There is a negative connection between 
subjective experience of illness and the 
level of resistance. It makes us possible 
to conclude that measuring of RAW 
can be a good parameter for monitor-
ing COPD and asthma control.

 Spirometry and plethysmography 
are both a gold standard for diagnosing 
and controlling the asthma and COPD. 
With bigger obstruction resistance in 
airways is higher.
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FIGURE 7 

 Connection between  level of airway resistance (Raw) and subjective experience of 

illness in COPD and asthma patients 

 

 

 

 

 

 

 

 

 

 

 

27 

3 1  4  3 

0

10

20

30

feel better feel the
same

feel worst

N
um

be
r o

f p
at
ie
nt
s 

COPD 

Raw decreased Raw increased

23 

3  0 
7 

3  0 
0

10

20

30

feel better feel the
same

feel worst

N
um

be
r o

f p
at
ie
nt
s 

Asthma 

Raw decreased Raw increased

Figure 7.  Connection between  level of airway resistance (RAW) and 
subjective experience of illness in COPD and asthma patients
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FIGURE 8  

Decreasing of airway  resistance (Raw ) of all patients (COPD and asthma) after therapy 

Raw I-before therapy,Raw II-after therapy 
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Figure 8. Decreasing of airway  resistance (RAW ) of all patients 
(COPD and asthma) after therapy RAW I - before therapy, RAW II-
after therapy


