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Abstract

Objective: It is recommended to monitoring PEFR to diagnosing OA. Gold standard method is SIC test. The aim of this study is to evaluate
comparison of SIC test results in patients with OA and non-0A and to discuss PEFR monitoring and underdiagnosed.

Materials and Methods: 24 patients (16 OA, 8 non-0A) who underwent SIC test were analyzed retrospectively.

Results: Although number of patients exposed to LMW (wood powders [n: 5]) was higher, IgE level was found significantly higher at OA
(697.39 + 839.36 kU/ml) (p: 0.027). Average PEFR monitoring days mean was 26.53+12.90.13 patients who diagnosed with OA with SIC was
evaluated PEFR monitoring results were negative [%92.86]. Minimum FEV1 value on exposure day was lower in OA (p:0.001).

Conclusion: We detected underdiagnosed cases rates were higher with diagnosing OA with PEFR monitoring alone. Our study also
demonstrated that LMW agents cause immunological OA, independently from agent type and duration of exposure.

Keywords: Occupational asthma; Peak Expiratory Flow Rate; Specific Inhalation Challenge Test; Pneumoconiosis; Non-smokers

Abbreviations: OA: Occupational Asthma; RAST: Radioallergosorbent Test; LMW: Low Molecular Weight; HMW: High Molecular Weight; SPT:
Skin Prick Test; SIC: Specific Inhalation Challenge; PEFR: Peak Expiratory Flow Rate

Main points
1. The specific etiological agent is difficult to detect in OA.
II. The gold standard method for diagnosing occupational asthma and identify exposure agent is specific bronchial provocation test.

III. PEFR monitoring cannot detect the agent responsible for OA.

Introduction
be confirmed by objective means. The most important step to
OA has become the second most common occupational diagnosing OA is to take a detailed occupational exposure history.
It follows by tests that will determine the relationship between the
agent and the disease. It is difficult to detect the exposure agent
that is cause asthma and/or establish direct causal relationship

between the suspected occupational exposure agent and asthma.

lung disease after pneumoconiosis in the developing countries
[1]. About 10-25% of adult-onset asthma cases are caused
by occupational exposures [2]. More than 200 specific agents
encountered at work can cause asthma [3]. It is recommended
that occupational asthma should be suspected in every newly
diagnosed adult asthma [4]. As opposed to the conventional The most expanded method to diagnosing OA is Peak
diagnosis of pneumoconiosis, which is based only on the history =~ Expiratory Flow Rate monitoring [5]. Specificity and sensitivity of
of exposure and chest radiograph abnormalities, OA should PEF monitoring is lower than SIC test [6,7]. Changes in at work
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and away from work may show the presence of airflow limitation
due to the workplace exposures. This method has some handicaps.
PEFR is affected by the respiratory effort and the results are
independent of a technician, requiring the collaboration of the
worker. Therefore, monitoring PEF may allow for differentiating
any overestimated or underestimated results from each other,
however, it may be misused in regard to the issues associated with
job loss or compensation [8].

Specific inhalation challenge test is currently recognized as
the gold standard methods to diagnose OA. However, negative SIC
test does not exclude OA. As all occupational diseases, accurate
diagnosing OA constitutes the basis of curative treatment by
removing the patient from the agent. Due to the medico-legal
obligation, workers’ disability and compensation rights, the
most accurate methods should be used for diagnosing OA [9,10].
The diagnosis of OA should follow evidence-based guidelines. It
should be remembered that negative test results do not exclude
OA [11]. The aim of this study is to evaluate the comparison of SIC
test results in patients with occupational and non-occupational
asthma and to discuss PEFR monitoring and miss-diagnosis.

Materials and Methods

24 patients who underwent SIC test at the Health Science
University Ataturk Chest Diseases and Thoracic Surgery Hospital
Department of Occupational Diseases between July-December
2019 were analyzed. The study was designed as a retrospective
cross-sectional study. Health Science University Ataturk Chest
Diseases and Thoracic Surgery Hospital Institutional review

board approval was obtained with 18 March-2021/718 decision/
protocol number.

Data Collection

Patients who were previously diagnosed with asthma by a
physician and had asthmatic symptoms related to exposures at
work environment and who were referred to our occupational
disease’s clinic with suspicion of work-related asthma were
included in the study. Twenty-four patients who had a history of
one or more specific exposure agents thought to cause asthma
at the work environment and were performed with SIC and
completed the test were included. Patients with a history of
childhood asthma or asthma prior contact with the workplace
exposure agent were excluded.

Specific Inhalation Challenge Test is carried out by an
experienced occupational disease specialist physician who trained
on Specific Inhalation Challenge Test. SIC test is performed at the
hospital in a laboratory that is included an enclosed, dust and gas
leak-proofed, air-fed, and well-aspirated cabin (Figure 1 and 2).
Test records were accessed from the SIC test laboratory archive,
and demographic information, radiological and laboratory records
were accessed from hospital database named as ‘Akgun’. Previous
spirometric tests and methacholine bronchial provocation tests
records were obtained from the hospital’s Pulmonary Function
Test unit. Hemogram, total IgE and Radioallergosorbent test
(RAST) and specific IgE antibodies were examined in the hospital
admissions of cases with suspected occupational asthma. These
records were also accessed from the hospital database.

Ve

Hospital, Department of Occupational Diseases.

Figure 1: Specific Inhalation Challenge Test Laboratory at Health Science University Ataturk Chest Diseases and Thoracic Surgery
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Figure 2: Performing Realist Test with Wheat Flour.
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J

Brinkman index and non-smoker definition

The number of cigarettes smoked per day multiplied by the
number of years of smoking was calculated. The definition of non-
smokers was those who smoked fewer than 100 cigarettes during
their lifetime.

Performing SIC Test

Specific inhalation challenge test is performed using the
realistic method in a 7m3 cabin, as previously described [12-14].
The realistic approach aims to mimic the work environment as
much as possible. For example, a baker is asked to toss flour from
one tray to the other to produce airborne particles. This approach
for performing SIC testhas been shown to be safe and rarely induce
severe asthmatic reactions requiring administration of systemic
steroids [15]. The concentrations of the agents generated during
the SIC test procedures were not quantified. Asthma medications
were withdrawn according to their duration of action [16].

On the first day, the subjects were exposed to a “control”
agent for 30 minutes to ensure that FEV, fluctuations were
20% fall in FEV, occurred or a cumulative exposure of 2 hours
on the same day was completed. Those subjects who did not
demonstrate a >_20% fall in FEV, during the first active challenge
day systematically completed a second challenge for a maximum
of 2 to 3 hours on the following day. Additional challenges were
proposed when there was a significant [>3-fold] decrease in the
post-challenge PC20 value [17] was found as compared with the
control day values [18]. ASIC test was considered positive when
a reproducible fall in FEV, of 20% or more as compared to pre-
challenge value was recorded.

Recording PEFR at work and away from work

Using a portable peak flow meter, patients were asked to
measure PEF rates in sets of three repetitions, every two hours
or at least four times per a day [the best measurement for each
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was recorded on a chart] for 15 days at rest, and 15 days at work.
Occurrence of 20% diurnal PEF variability in at least 2/3 of
working days and maximum 1/7 of resting days and worsening in
PEF values in work vs. off work periods were considered to favor
OA. Patents record their results at a daily card [14,19].

Statistical Analysis

Variables were analyzed with SPSS-15 version program.
Numerical variables that had homogeneous distribution analyzed
with t-test, and categorical variables analyzed with chi-square
test. Non-homogeneous variables analyzed with nonparametric
tests. While comparing the control day numeric variables to
exposure day numeric variables, ANOVA test was performed.

Results
Demographics of patients

Atotal of 24 patient files (Male: 21/ Female: 3) were reviewed.
The meanage was41.8 +4.11 years, the mean exposure period was
142.5 + 109.39 months, and the mean time to onset of symptoms
after starting work was 77.1 + 87.7 years. Twenty-five percent (n
= 6) of the patients had current smoking history and the mean of
Brinkman index was 251.75 * 236.98. 15 patients had history of
using CS and the mean of CS dosage was 427.5 mcg. LMW agent
exposure were 70.83 % (n = 17) of them. 66.66 % (n = 16) had
positive reaction to aeroallergens in SIC test and diagnosed with
OA. One patient who had borderline negative SIC was diagnosed
with detecting 3 times fold in PC20 after the exposure. The
majority of the patients were carpenter (n = 5) and baker (n = 5).
Predicted FEV, and FEV, /FVC means were 83.58 + 22.42 % and
81.33 + 5.63 %, respectively. Except for two patients, 22 patients
had at least 3 weeks PEF recording and only two patients had
positive PEFR monitoring. Duration of PEFR monitoring mean
was found 24.61 + 11.69 days.
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Comparison of OA and non-0A

Twenty-four patients who underwent SIC test and 66.66
% (n = 16) were diagnosed with OA. Although the number of
patients exposed to LMW was higher in OA Group, total IgE level
was higher in this group (OA total IgE: 697.39 + 839.36 kU/m];

Table 1: The characteristics of patient with Occupational Asthma and non-Occupational Asthma.

non-0A total IgE 90.33 + 108.27 kU/ml) (p: 0.0279. All cases in
the non-0OA Group had exposure to LMW agents (n = 8). Patients
diagnosed with OA had respiratory symptoms and 50 % (n = 8) of
them had conjunctivitis and 25 % (n = 4) had rhinitis. There was
no significant relationship between two groups with duration of
exposure (p: 0.973) (Table 1).

Final Diagnosis

p
0A,N:16 n[%] NOA, N:8 n[%]
Age, year, mean * SD 43,13+3,68 40,38+4,53 0,124
Smoking pack/year, mean * SD 12,59+11,84 0,00+0,00 0,007
Brinkman index, mean + SD 251,75+236,98 0,00+0,00 0,007
Duration of exposure, month, mean + SD 161,50+124,33 123,50+94,44 0,456
Duration of respiratory symptoms, month, mean + SD 69,25+74,83 84,88+100,56 0,671
CS dose, microgram, mean * SD 612,50+409,67 242,50+344,16 0,039
Total IgE, kU/L, mean = SD 697,39+839,36 90,33+108,27 0,027
CP,, mean  SD 6,91+6,85 13,00+6,00 0,137
. o . . . .
Duration of 20% fall in FEV, w1tJ}r1 ;r]l)ethacholme BPT, minutes, mean 13,81410,30 32,75+21,06 0,033
Predictive FEV , %, mean + SD 77,00+9,21 96,75+8,71 0,039
Predictive FVC, %, mean * SD 80,28+24,39 92,25+10,72 0,203
FEV,/FVC, %, mean + SD 79,56+5,68 84,87+3,68 0,026
Male, n[%] 15[62,5] 6[25,0]
Gender 0,162
Female, n[%] 1[4,2] 2[8,3]
Smoker, n[%)] 6[25,0] 0[0,0]
Smoking behaviour Exsmoker, n[%] 7[29,2] 0[4,2] 0,005
Nonsmoker, n[%] 3[12,5] 8[33,3]
High molecular weight, n[%] 7[29,2] 0[0,0]
Exposure agent 0,026
Low molecular weight, n[%)] 9[37,5] 8[33,3]
Respiratory symptoms Present, n[%)] 16[66,7] 8[3,3] 0,213
Rhinitis symptoms Present, n[%)] 8[33,3] 1[4,2] 0,074
Conjunctivitis symptoms Present, n[%] 4[16,7] 1[4,2] 0,477
Work related respiratory Present, n[%] 16[66,7] 8[33,3] 0,296
symptoms
Using CS Yes, n[%] 12[50,] 3[12,5] 0,074
Positive, n[%] 1[0,5] 1[0,5]
i 0,
Monitoring PEFR result Negative, n[%] 13[61,9] 4[14,04] 0,421
Could not be performed because
of not working, n[%] 2[09] 010,0]
Acute/immediate n[%] 12[75,0] 0[0,0]
Type of reaxion Late, n[%] 3[12,5] 0[0,0] -
Dual, n[%] 0[0,0] 0[0,0]
Negative, n[%)] 1[0,4] 8[33,3]

CS: Corticosteroid; CP,: The provocative concentration of methacholine causing a 20% drop in FEV,; FEV,: Forced expiratory volume in one

second; FVC: Forced vital capacity; WBC: White blood count; OA: Occupational asthma; NOA: Non occupational asthma.
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Patients diagnosed with OA had only one patient positive
PEFR monitoring. The average number of PEFR monitoring days
of patients diagnosed with OA with the SIC test was 26.53 *
12.90. The 92.86 % (n = 13) patients who diagnosed with OA with
SIC test was evaluated PEFR monitoring results were negative.
The predicted FEV, and FEV, /FVC ratio was lower in patients
diagnosed with OA than in patients with non-OA (p: 0.026; p:
0.039). Although minimum FEV, value at the end of the exposure

day was lower in OA group than non-0A group (OA minimum FEV:
2.28 + 0.54 ml; non-0A minimum FEV,: 3.26 + 0.70ml (p:0.001)
(Table 1). The peripheral blood neutrophil count was higher
in non-OA (p: 0.039) (Table 2), but there were no differences
between the peripheral cell counts in control-exposure days and
the groups (Table 3). In OA Group 75 % (n = 12) had immediate
reaction.

Table 2: Comparison of the specific challenge test parameters of patients with occupational and non-occupational asthma.

Final Diagnosis
p
OA, N:16 Mean + SD NOA, N:8 Mean = SD
Basal FEV,, L, mean + SD 3,10+0,49 3,63+0,94 0,080
Minimum FEV , L, mean + SD 2,83+0,63 3,45+1,01 0,083
Basal FEVl/FVC%, mean * SD 84,32+8,50 81,37+9,85 0,458
Minimum FEV, /FVC%, mean + SD 78,3319,11 80,20+13,86 0,695
Maximum PEF, ml, mean + SD 416,25+96,39 436,25+134,15 0,678
Control Day
minimum PEF ml, mean + SD 322,50+87,21 378,75+144,06 0,244
White cell count, x10% /ul mean + SD 7562,00£1632,32 22000,00+£39901,39 0,165
Neutrophil, x10% /ul, mean + SD 4360,00£1074,64 3944,28+2360,61 0,571
Eosinophil, x10% /ul, mean + SD 404,00+355,88 868,57+1060,80 0,136
Lymphocyte, x10% /ul, mean + SD 2439,33+951,48 2378,57+730,87 0,883
Basal FEVL L, mean + SD 3,14+0,40 3,70+0,88 0,044
Minimum FEVI, L, mean + SD 2,28+0,54 3,26+0,70 0,001
Basal FEV, /FVC, %, mean  SD 81,01+4,63 83,35+9,14 0,410
Minimum FEV, /FVC, %, mean + SD 76,41+12,29 81,83+10,31 0,296
Maximum PEF, ml, mean + SD 416,25+106,76 407,50+£121,97 0,858
Minimum PEF, ml, mean + SD 276,25+122,73 353,12+153,83 0,197
Maximum temperature, °C, mean + SD 36,76+0,28 36,72+0,31 0,772
E D
xposure Day Duration of exposure, day, mean + SD 203,62+182,37 381,87+255,17 0,061
Maximum 20% fall in FEV,, % 29,86+11,51 11,77+3,98 0,000
White cell count, x10% /ul, mean + SD 7628,18+1449,26 8712,00+880,38 0,148
Neutrophil, x10% /ul, mean *+ SD 4041,81+1046,86 5262,00+837,09 0,039
Eosinophil, x10% /ul, mean + SD 228,18+157,46 324,00+176,43 0,294
Lymphocyte, x10° /ul, mean + SD 2346,00+1213,04 6386,40+10225,94 0,199

FEV,; FEV,: Forced expiratory volume in one second; FVC: Forced vital capacity; OA: Occupational asthma; NOA: Non occupational asthma.
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Table 3: Comparison of the peripheral white blood, neutrophil, eosinophil and lymphocyte count before and after the exposure in patients with
occupational and non-occupational asthma.

0A, N:11 NOA, N: 5
95% Confidence 95% Confidence
Parameters Interval of the Interval of the
Mean + SD Difference p Mean + SD Difference p
Lower Upper Lower Upper
3
Control da’;}’VBC’ X10° 1 7421,81+1760,82 28154,40+47117,09
Pair 1 -1106,10 | 693,37 | 0,620 -38428,83 | 77313,63 | 0,404
Exposure day WBC, | ;675 184144926 8712,00£880,38
x103/ul
Control day neutrophil, | ;)76 4,154 g 4621,20+1977,55
x103/ ul
Pair 2 580,20 | 1036,57 | 0,543 247335 | 1191,75 | 0,387
Exposure day neutro- | 41 81.41046,86 5262,004837,09
phil, x103/pul
Control day eosinophil, | ¢ -, 400,99 502,00+558,18
x103/ul
Pair 3 30,85 | 499,94 | 0,077 -363,18 719,18 | 0,413
Exposure day eosino-
ohil, x10°/] 228,18+157,46 324,00£176,43
Control day lymphocyte, | 0 19102392 2367,40+422,76
x103/ul
Pair 4 997,89 | 1284,07 | 0,786 1652464 | 848664 | 0,423
Exposure day Ilympho- | »5, 0 0. 1913 04 6386,40+10225,94
cyte, x103/pl

WBC: White blood count; OA: Occupational asthma; NOA: Non occupational asthma.

Table 4: Comparison of some spirometer parameters and peripheral neutrophil, eosinophil counts before and after the exposure to the HMW and
LMW agents in patients with OA

Std. Deviation | 25% Confidence Interval of the Difference
Mean t p
Lower Upper

Exposure day basal FEV,
Pair 2 L- Exposure Day mini- 0,89 0,48 0,45 1,34 4,944 0,003
mum_FEVl, L

Control day neutrophil,
HMW Pair 3 x103/ul - Exposure Day 128,33 439,51 -332,91 589,57 715 0,506
neutrophil, x103/ ul

Control day eosinophil,
Pair 4 x103/ul - Exposure Day 301,66 499,17 -222,18 825,51 1,480 0,199
eosinophil, x10% /pl

Exposure day basal FEV,
Pair 2 | L - Exposure Day minimum 0,83 0,21 0,67 1,00 11,829 0,000
FEV1, L

Control day neutrophil,
LMW | Pair3 x10%/ul - Exposure Day 348,00 1829,06 -1923,08 2619,08 425 0,692
neutrophil, x103/ul

Control day eosinophil,
Pair 4 x103/ul - Exposure Day 154,00 252,64 -159,70 467,70 1,363 0,245
eosinophil, x103/pl

FEV,: Forced expiratory volume in one second; FVC: Forced vital capacity; HMW: High molecular weight; LMW: Low molecular weight.

Asthma Patients: Is Monitoring Peak Expiratory Flow Rate Sufficient for Diagnosis?. Int J Pul & Res Sci. 2021; 5(4): 555666.

m How to cite this article: Cebrail S, Bilge A, Gulden S. Comparison of Specific Inhalation Challenge Test Results in Occupational and Non-Occupational
DOI: 10.19080/IJOPRS.2021.05.555666


http://dx.doi.org/10.19080/IJOPRS.2021.05.555666

International Journal of Pulmonary & Respiratory Sciences

Comparison of exposure type with FEV, on control and
exposure days in patients diagnosed with OA was statistically
significant for both LMW (Low Molecular Weight) and HMW (High
Molecular Weight) agents. But we could not find relationship
between the type of exposure agent and peripheral blood
neutrophil and eosinophil counts during the performing SIC test
(Table 4).

Discussion

Nowadays, PEFR monitoring is widely used to diagnose OA
when SIC test is not accessible. Although negative SIC test could
not completely exclude OA, PEFR monitoring at work and away
from work causes serious concerns about the sensitivity. In our
study, we found that the PEFR variability was negative in the SIC
test positive patients except for one (92.86%).

Occupational asthma diagnosis is made by history and
objective evidence of reversible airway obstruction. A detailed
medical and exposure history is critical in the diagnosis of
OA. The history should include a detailed assessment of the
workplace environment, the work process, changes in symptoms
in and away from work, associated dermatological or upper
respiratory symptoms, and a review of relevant material safety
data sheets that provide clues regarding exposure and the
potential causes. Although the patients were not observed in
the working environment, the agents they were exposed to and
causing respiratory complaints could be identified with a detailed
occupational history, in our study. It was determined that exposure
to LMW agent was the highest. With the detailed medical history,
we found that respiratory symptoms were accompanied by
rhinitis and conjunctivitis.

It is known that Skin Prick Test (SPT), total IgE or
radioallergosorbent test (RAST) alone is not sufficient to show
respiratory sensitizer or to confirm OA. Bardy et al. showed
that SPT / RAST tests, positive and negative predictive values
for psyllium were 22%/16% and 100%/100%, respectively
[20]. Although these tests are helpful methods in diagnosis,
their standardization is insufficient for many antigens [21].
Nevertheless, IgE plays a key role in asthma pathogenesis. In our
study, we found that the total IgE level was significantly higher in
patients with OA compared to non-OA. Similar to the Woszczek et
al. detected relationship between asthma and high total IgE level
[22], we showed that the total IgE level is higher in OA.

Asthma that occurs with HMW agents mostly induces IgE
mediated responses. Wheat flour specific IgE was found positive
in 6.5% of 392 bakers exposed to wheat flour, and it was found
that associated with respiratory symptoms [23]. IgE-mediated
responses in workers exposed to wheat are associated with work-
related symptoms. Serum-specific IgE against wheat flour can be a
potential biomarker to identify asymptomatic sensitized workers
or to predict the phenotype of baker’s asthma. Even though the
specific IgE against wheat flour is thought to have diagnostic

value, it is unknown for the other HMW allergens such as rye flour,
enzymes, or fungi.

In our study, although the total IgE level was found significantly
higher in patients with OA than in non-OA patients, when the total
IgE level was compared with HMW and LMW agents. Also, there
was no significant difference between job tasks and total IgE in
patients with OA or non-OA. Also, we could not find relationship
between the changes peripheral blood eosinophil counts in
control and exposure days and two groups. Therefore, our study
supported that high total IgE level alone cannot be used in the
diagnosis of OA. One of the limitations of our study was induced
sputum cell counts, RAST or SPT was not applied to every patient
who underwent SIC test.

PEF is a portable and cost-effective device that it is widely
used by physicians to diagnose occupational asthma. Ideal PEFR
monitoring is performed with measurements every 2 hours for
at least 2 weeks at work and at least 2 weeks away from work.
It is recommended to take at least 4 measurements in a day.
Moore et al. reported that recording PEFR for 8 days at work
and 3 days away from work with the least eight times in a day,
the sensitivity was 68% and the specificity was 91 % [24]. While
PEFR monitoring was performed, it is recommended that subjects
allowed to use short-acting beta-2 agonists and inhaled steroids.
It is known that false-positive PEF variability was related to
reducing or discontinuing inhaled steroids. It is also shown that
using steroids does not change the result of SIC TEST.

We found that patients who were performed with SIC test
and followed-up with PEFR, was continued with the same dose
steroid. Interestingly, it was detected that in OA group steroid
dose was significantly higher than in non-OA group. This result
suggests that use of high-dose steroids does not change the result
of SIC.

PEF results are recorded by the employees, and it may cause
inconsistency in the records. Records reliability affects the
diagnostic sensitivity and specificity of PEFR monitoring results.
It was observed that performing PEF less than 2.5 weeks or 4
times in a day was decreased the sensitivity and specificity [25].
Our study was shown that PEF monitoring periods [duration of
monitoring PEFR mean = 26.53 + 12.90days] were performed
based on suggesting literature and as well as Turkey Social
Security Institution.

The most reliable analysis method for PEFR records is
computer packages programs. OASYS is the most commonly used
program that is developed by Gannon et al. [26-28] Mccoach at
al. reported that using a computer program was affected relevant
PEFR monitoring, and they showed sensitivity was 75% and
specificity was 94% [29]. Annes W et al. reported that while PEF
measurements recorded by employees, the compliance of the PEFR
monitoring was found %6, and if a respiratory physiologist was
made it was increased %15. They were also shown the quality of

How to cite this article: Cebrail S, Bilge A, Gulden S. Comparison of Specific Inhalation Challenge Test Results in Occupational and Non-Occupational

007
DOI: 10.19080/IJOPRS.2021.05.555666

Asthma Patients: Is Monitoring Peak Expiratory Flow Rate Sufficient for Diagnosis?. Int J Pul & Res Sci. 2021; 5(4): 555666.


http://dx.doi.org/10.19080/IJOPRS.2021.05.555666

International Journal of Pulmonary & Respiratory Sciences

PEFR records is best when recorded on dedicated diary cards [30].
Due to the retrospective study in our study was not used computer
packages PEFR monitoring programs. It was the limitation of our
study. Nevertheless, in our clinic PEFR monitoring is trained by a
physician and given to subjects dedicated diary cards.

A study was determined that 56% of the patient’s made
sufficient PEF measurements while made themselves, and this
rate increased to 85% in the measurements made by the patients
at the hospital [31]. Nevertheless, as in the COVID-19 pandemic, it
is difficult to use PEF device while using compulsory respiratory
protective equipment, and perform PEF in the workplace, and also
part-time workers have difficulty to performing and analyzing
their records [32]. All these factors affect the reliability of PEF.
Although there are assertive studies to successful method to
diagnosing OA [33,34]. there are not few studies showing that it
is inadequate to diagnosing and determining the specific agent
[14,35]. Nevertheless, the PEFR monitoring method is suggested
for patients who cannot SIC due to severe asthma and FEV, below
70%, and if the agent causing asthma cannot be detected or
presence multiple exposure agents [36].

Specific Inhalation Challenge Testis accepted as the reference
and gold standard test all over the world to confirm and diagnose
OA [37,38]. This method, which aims to mimic workplace
exposures in hospital at a laboratory, and it can also perform at
workplace. The SIC test is safe when performed under the close
supervision of a qualified doctor and by trained personnel.
Resuscitative measures should be easy to available. Therefore, it
is limited to specialist centers. Although there is no standardized
protocol, the methodology is well developed [39]. The test can be
easily applied to outpatients. A European task force reported that
SIC testing could be performed in 24 centers from 12 countries
in Europe [40,41]. Our SIC test laboratory is the first unit offering
services in the Department of Occupational Diseases in Turkey
which is established on the basis of international standards
(Figure 1 and 2).

Patients may not know what agents were used at work.
It is suggested more information should be obtained from
management safety data sheets in the workplace [14]. Sozener
et al. reported that obtaining information about exposure from
patients and that neither safety data sheets nor workplace
inspection documents were included in the referral files sent
by the social security institution [42]. Failure to specify the
exposure agent with the disease may cause problems with
medico-legal procedures. Therefore, it can be said that SIC test
is a more reliable diagnostic method than PEFR monitoring to
show a direct relationship between exposure agents and asthma.
In addition, PEF monitoring is not suitable to diagnose patients
who have left their jobs. Another limitation of PEF is that it causes
false OA diagnosis due to the ‘morning dip’ effect in the PEFR
measurements performed after the workers wake up late in their
resting periods due to the change in PEFR measurements due to
circadian rhythm and diurnal rhythm [43, 44]. As emphasized

before, it is recommended that diagnosing OA with monitoring
PEFR is while there are difficulties to access SIC test and there are
multiple workplace exposures.

Conclusion

PEF monitoring is insufficient to diagnose OA. In order to
differentiate work-related asthma from general asthma and to
make an accurate diagnosis, the employee should be referred to a
specialist center where the SIC test is performed. SIC is the most
objective test performed in the workplace or in the laboratory
for medico-legal reasons such as ensuring the termination of
exposure, which is the most effective treatment method, and the
lack of loss of rights in compensation procedures.
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