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Efficacy of alternate-day dosing house dust mite sublingual immunotherapy compared to 

daily dosing in allergic rhinitis patients: a randomized controlled trial 

Chanon Yooyen, Wat Mitthamsiri, Panitan Pradubpongsa 

Division of Allergy and Clinical immunology, Department of Internal Medicine, Phramongkutklao Hospital, Thailand. 

 

Background: Allergic rhinitis (AR) is a highly prevalent disease associated with a significant impact on quality of 

life and substantial medical costs. Allergen immunotherapy is currently the only treatment with disease 

modifying effect providing long-term symptom control and reducing medication use. House dust mite 

sublingual immunotherapy (HDM SLIT) tablet has already demonstrated efficacy in large randomized 

controlled trials and real-world studies, but once-daily (OD) dosing is associated with high treatment costs. 

Evidence is needed to determine whether alternate-day (AD) dosing can maintain comparable efficacy. 

Methods: In this randomized, controlled, noninferiority trial, patients with AR and HDM sensitization were 

assigned in a 1:1 ratio to recieve either AD or OD HDM SLIT tablets for 24 weeks. The primary outcome was 

the mean difference in Total Combined Rhinitis Score (TCRS) between groups, with a predefined noninferiority 

margin of 1 point. Secondary endpoints included differences in immunologic biomarkers (HDM-specific IgE and 

IgG4 level), quality of life, and safety. 

Results: A total of 43 patients completed the trial, with 22 assigned to the AD group and 21 to the OD group. 

Baseline characteristics were similar between groups. At 24 weeks, the mean TCRS was 9.02 ± 1.46 in the AD 

group and 9.09 ± 1.81 in the OD group. AD dosing was non inferior to OD dosing, with the mean difference in 

TCRS between groups of -0.08 (95% CI, -1.09 to 0.93). There were no significant differences in immunologic 

biomarkers and quality of life between the groups. No serious adverse events occurred in either group.  

Conclusion: Alternate-day dosing of HDM SLIT tablet was noninferior to daily dosing with regard to symptoms 

control and immunologic response in patients with allergic rhinitis. This regimen may represent an effective 

and cost-saving alternative for the long-term management of allergic rhinitis. 
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Efficacy of  Alternate-Day Dosing House dust mite 

Sublingual Immunotherapy Compared to Daily 

Dosing in Allergic Rhinitis Patients with/without 

Asthma: A Randomized Controlled Trial

Chanon Yooyen, M.D.

Division of  Allergy and Clinical Immunology, Department of  Internal Medicine              

Phramongkutklao Hospital and College of  Medicine



Akdis CA, et al, Global atlas of allergic rhinitis and chronic rhinosinusitis: EEACI; 2015

Allergic rhinitis is high prevalence disease with significant impacts on QoL 

and only treatment with disease-modifying effect is immunotherapy 

Thailand 13-44%

HDM sensitization rate up to 65%

Long-term symptom relief, lowers medication use, and prevent AR from progression to asthma



Real world data confirmed the efficacy and safety of  the HDM 

SLIT tablet for treating HDM AR with or without asthma

J Allergy Clin Immunol Pract. 2024 Jun;12(6):1415-1427.
Pascal Demoly, et al.. Clinical and Translational Allergy. 2022 Mar 1;12(3)

HDM SLIT is safe and well torelated without any 
fatal adverse event

Efficacy of Alternate-Day Dosing HDM SLIT tablet
Compared to Daily Dosing in Allergic Rhinitis Patients



Objective

• Efficacy of Alternate-Day Dosing 
HDM SLIT Dosing by Total 
combined rhinitis score (TCRS)

• QoL by miniRQLQ

• Immunological biomarker by 
serum total IgE, HDM-specific 
IgE, and HDM-specific IgG4

• Adverse events

Primary Outcome Secondary Outcome



Methods

Study consort flow diagram 

- AR patients aged 18-65
- Undergoing HDM SLIT 
between 6-24 months

Block of 4 randomization

- Diagnosed with nasal polyp or 
deviated nasal septum
- Prior URI within 2 weeks
- Prior systemic corticosteriod
use within 8 weeks

Non-inferiority margin in TCRS = 1

A randomized, controlled, noninferiority-trial



Results

Screened 62 AR patients 
undergoing SLIT

Included 
44 patients

Excluded 18 patients 

Once Daily (OD) Dosing 
group(n=22)

Alternate Day (AD) Dosing 
group(n=22)

1 patient 
withdraw consent

Completed study
(n=22)

Completed study
(n=21)



Baseline characteristics

Characteristics AD Group (n=22) OD Group (n=21) p value

Female; n (%) 15 (68.2) 13 (61.9) 0.666

Age* (years) 46.8±11.6 42.1±14.01 0.236

Duration of AR* (years) 6.6±5.3 7.6±4.4 0.519

Duration of SLIT* (months) 9.32±2.91 10.86± 3.42 0.121

Sensitization; n (%)

Monosensitization (HDM only) 9 (40.9) 13 (61.9) 0.169

Polysensitization 13 (59.1) 9 (42.9) 0.287

Other atopic disease; n (%)

Asthma 7 (31.8) 5 (23.8) 0.558

Atopic dermatitis 4 (18.2) 3 (14.3) 0.729

Atopic conjunctivitis 5 (22.7) 4 (19) 0.767

Chronic spontaneous urticaria 5 (22.7) 6 (28.6) 0.661

*Data are expressed as mean±SD



Baseline characteristics

Characteristics AD Group (n=22) OD Group (n=21) p value

Baseline medication; n (%)

Intranasal steroid 22 (100) 19 (90.5) 0.138

Intranasal antihistamine 10 (45.5) 10 (47.6) 0.887

Oral antihistamine 21 (95.5) 21 (100) 0.323

Anti-LTRA 4 (18.2) 4 (19) 0.942

Baseline clinical parameters*

TCRS (points) 10.76±2.66 10.92±3.58 0.432

miniRQLQ (points) 3.13±2.99 3.04±3.02 0.923

Total IgE (kU/L) 205.1±211.77 199.16±186.12 0.923

HDM-specific IgE (kUA/L) 18.6±31.14 18.62±30.03 0.997

HDM-specific IgE/total IgE ratio 8.01±9.99 7.19±8.01 0.765

HDM-specific IgG4 (ng/ml) 550.25±499.16 566.75±460.71 0.912
*Data are expressed as mean±SD



Primary Outcome

TCRS AD Group (n=22) OD Group (n=21) p value

Baseline 10.76±2.66 10.92±3.58 0.432

Week 24 9.02±1.46 9.09±1.81 0.437

Mean difference from baseline -1.74±1.98 -1.83±2.43 0.910

Mean difference between groups (95%CI) -0.08 (-1.09 to 0.93) 



Secondary Outcomes

Key secondary outcomes AD group (n=22) OD group (n=21) p value

MiniRQLQ score (points)

Week 24 1.82±1.87 1.90±2.32 0.893

Mean difference from baseline -1.31±2.43 -1.14±1.82 0.792

Mean difference between groups (95%CI) -0.08 (-1.09 to 0.93) 

HDM-specific IgE/total IgE ratio

Week 24 6.54±8.52 6.04±6.64 0.832

Mean difference from baseline -1.48±3.26 -1.15±2.46 0.712

Mean difference between groups (95%CI) -0.33 (-2.12 to 1.46)

HDM-specific IgG4 (ng/ml)

Week 24 562.1±502.4 585.1±482.2 0.879

Mean difference from baseline 11.8±145.9 18.5±62.9 0.848

Mean difference between groups (95%CI) -6.7 (-76.5 to 63.1) 



Compliance and cost analysis

12-SQ HDM SLIT tablet AD Group (n=22) OD Group (n=21) p value

Compliance (%) 96.37 95.1 0.220

Average medication use per person/24 weeks (tablets) 80.95±3.16 159.76±4.83 <.001

Total cost per 24 weeks(thb)* 11,980.60 23,644.48 <.001

Mean difference between groups (95%CI) -11,663.9 (-12,033.9 to - 11,292.4) 

*Reference from prices at Phramongkutklao hospital (148thb/tablet)
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Total medication cost

Cost reduction 11,664 thb/24 weeks
(95%CI, -12,033.9 to - 11,292.4; P=<.001)

45% (89,133thb) total cost reduction 

based on 3-year course HDM-SLIT tablet*



Adverse events

AD Group (n=22) OD Group (n=21) p value

Patients with adverse events; n (%) 4(18.18) 5(23.81) 0.730

Patients with a fatal adverse events; n (%) 0 0 NA

Adverse event intensity; n (%)
Mild to moderate 11(100) 10(100) 0.974

Severe 0 0 NA

Adverse events; n (%)

Oral pruritis 3(13.6) 4(19.0) 0.631

Ear pruritis 1(4.5) 1(4.8) 0.973

Oral/tongue swelling 1(4.5) 1(4.8) 0.973

Dermatitis 2(9.1) 1(4.8) 0.310

Asthma exacarbation 0 0 NA

Anaphylaxis 0 0 NA



Strenght and Limitation

Strength Limitation

• The first RCT 
• Evaluate both subjective & 

objective outcome
• No systemic side effect & SAE

• Single center study
• Short duration of study
• Open label design

• Further study is needed to determine the long-term effects of 
alternate day-dosing HDM SLIT tablet



Conclusion

• Alternate-day dosing of HDM SLIT tablet was noninferior to 
daily-dosing regarding symptoms control and immunologic 
response in patients with allergic rhinitis with or without 
asthma

• This regimen may represent an effective and cost-saving 
alternative for the long-term management of allergic rhinitis 



Efficacy of  Alternate-Day Dosing House dust mite Sublingual Immunotherapy 

Compared to Daily Dosing in 

Allergic Rhinitis with/without Asthma Patients: A Randomized Controlled Trial

Study population

Allergic rhinitis patients 
aged 18-65 years with 

HDM sensitization (N = 43)

Study Intervention (24 weeks)

12SQ HDM SLIT AD dosing 
(N=22)

12SQ HDM SLIT OD dosing 
(N=21)

Outcome

TCRS QoL HDM-specific 
IgE and IgG4

Conclusion

Comparable efficacy

No significant difference in QoL 
and immunological biomarkers

- 45% Total cost reduction

Results

*No reported of any serious adverse event
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*Calculated from total course of 3 years-HDM SLIT
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Impact of a Muscle Training Device on Non-Severe OSA 

: A Randomized Controlled Study 

Naphitchaya Wiriya1,2, Chatkarin Tepwimonpetkun1,2,3, Paskorn Potawanich1, Nithita Sattaratpaijit3,4, 

Orapan Poachanukoon5,6, John D. Brennan7, Kannaphob Ladthavorlaphatt8 

1Department of Internal Medicine, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 
2Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Faculty of Medicine, 

Thammasat University, Pathum Thani, Thailand 
3Sleep Center of Thammasat, Thammasat University Hospital, Pathum Thani, Thailand 

4Department of Otolaryngology, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 
5Department of Pediatrics, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 

6Center of Excellence in Allergy, Asthma and Pulmonary Medicine, Thammasat University Hospital, Pathum Thani, 

Thailand 
7School of Medicine and Public Health, University of Newcastle, NSW, Australia 

8Medical Diagnostic Unit, Thammasat University Hospital, Pathum Thani, Thailand 

 

Background: Obstructive sleep apnea (OSA) is a growing concern due to its role in aggravating 

cardiovascular morbidity. While continuous positive airway pressure (CPAP) remains the 

standard of care, long-term compliance is frequently inadequate, necessitating the investigation 

of effective alternative treatments. Targeting the dysfunction of upper airway dilator muscles 

through myofunctional training may address a critical factor in OSA pathogenesis. 

Aims and Objectives: The hypothesis of this study is that a portable resistance training device 

(DidgeriTU) serves as an effective alternative to conventional therapy by significantly reducing 

the apnea-hypopnea index (AHI) compared to a sham device in patients with non-severe OSA. 

Methods: In this double-blind, sham-controlled randomized trial, participants with non-severe 

OSA were recruited and stratified by gender and severity. The intervention group performed 10 

sets of 10 repetitions daily, 5 days per week for 3 months using the resistance device 

(DidgeriTU). The primary outcome was AHI reduction measured via Home Sleep Apnea Test 

(HSAT), with a responder defined as having a reduction of at least 5 events/h 

Results: Among 59 participants, the intervention group demonstrated a robust clinical response, 

achieving a significant reduction in AHI compared to the sham group (mean difference [MD]: -

6.31 events/h; 95% CI: -11.22 to -1.40; p = 0.01). This was reflected in a superior responder rate 

of 31.03% versus 6.67% (p = 0.02). Furthermore, physiological stability improved, with the 

lowest oxygen saturation significantly increasing in the treatment group compared to the sham 

(MD +2.84% vs. -1.42%, p = 0.01). While metrics like neck circumference (MD -0.62 cm, p = 

0.10) and tongue strength (front MD +0.51 kPa; back MD +0.15 kPa) showed favorable 

improving trends, they did not reach statistical significance. 

Conclusions: Resistance-based myofunctional training effectively reduces OSA severity and 

improves nocturnal oxygenation, providing a viable alternative for patients non-adherent to 

CPAP. 
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Research question

2025 - #DidgeriTU

Can a novel resistance-breathing device - DidgeriTU, designed by inheriting 

the physiological principles of wind instruments and myofunctional therapy, 

effectively reduce AHI in patient with non severe Obstructive Sleep Apnea?



Research objective

Primary outcome

To compare the change in AHI between the DidgeriTU group and 

the Sham group in patients with mild-to-moderate OSA

Secondary outcome

OSA Severity

 

#DidgeriTU group vs Sham group

Snoring         Oxygen Saturation.

.

Respiratory Muscle Strength 

Changes in MIP and MEP.

Sleep Quality: 

Pittsburgh Sleep Quality Index (PSQI) scores.

Daytime Sleepiness: 

Epworth Sleepiness Scale (ESS) scores.





Result



Study protocol

Recruit patients with AHI 5-29 from HSAT
(n = 76)

Screen patients with mild to moderate 
OSA from database (n = 207)

Excluded

Deny to participate (n = 72)

Unable to contact (n = 47)

Perform HSAT to confirm mild to moderate 
OSA for 2 nights (n = 88)

Excluded

AHI < 5 by HSAT (n = 10)

AHI > 29 by HSAT (n = 2)



Study protocol (cont.)

Computer-based stratified randomized 
controlled trial (by sex and age)

DidgeriTU group (n = 37)

Sex (Male : Female) = 16 : 21

Age (Eldery:Young) = 10 : 27

Sham group (n = 39)

Sex (Male : Female) = 17 : 22 

Age (Eldery:Young) = 7 : 32

Excluded

 Loss to follow up = 1

 Withdrawn           = 1

Excluded

 Loss to follow up = 3

 Withdrawn           = 2

Follow up HSAT at 3 month x 2 nights

1ˢᵗ preliminary analysis - Dec 2025
DidgeriTU group (n = 29) 

Sham group (n = 30)

D0 
Start of the study

3rd month
End of the study

Treatment protocol : 10 repetitive blowing/set x 10 sets/d x 5 days/wk x 3 months



Baseline characteristic

Characteristic
DidgeriTU Group

 (n=29)

Sham Group

 (n=30)
p-value

Sex (Male/Female)
13 / 16 

(44.8% Male)

11 / 19 

(36.7% Male)
0.709

Age (years) 44.14 ± 13.20 40.87 ± 12.43 0.336

Body Mass Index (kg/m²) 27.52 ± 4.54 26.24 ± 4.50 0.283

Neck Circumference 

(cm)
37.93 ± 3.19 36.72 ± 2.97 0.134

Baseline AHI (events/h) 12.57 ± 7.72 10.65 ± 7.65 0.049

OSA Severity

0.360Mild (AHI 5–15) 21(72.4%) 25 (83.3%)

Moderate (AHI >15–30) 8 (27.6%) 5 (16.7%)



DidgeriTU

-2.42 event/h

(-5.98 to 1.14)

Primary outcome

AHI Reduction

Sham group

+3.89 event/h

(0.51 to 7.27)

MD : - 6.31 event/hr 

(p-value 0.012)

Vs

Clinical success rate



Secondary outcome

Oxygen Saturation OSA severity

Snoring index

Lowest SpO2 MD = +4.26%

(p-value = 0.01) 

Sham -1.42%

DidgeriTU + 2.82%

Sham +0.13%

Didgeridu +1.14%%

Average SpO2 MD = +1.01%

(p-value = 0.194) 

MD +10.9%* (P-value 0.317)

DidgeriTU

Improved:

8 (27.6%)

Stable

15

Worsened

6

Sham

Improved: 

5 (16.7%)

Stable

19

Worsened

6

DidgeriTU Mean Diff: -404.2

Sham Mean Diff: +84.2

MD -492.4 (P-value 0.108)



Discussion
▪ According to the first preliminary results, the innovation significantly 

reduced the AHI and improved lowest oxygen saturation compared 

to the sham device.

▪ The mean AHI in the intervention group decreased by 2.42 events per 

hour, while the mean difference between groups was -6.31 events 

per hour (p = 0.012). This difference was largely driven by a 3.89 event-

per-hour increase in the sham group. 

▪ Given that the Minimal Clinically Important Difference (MCID) for AHI is 

5 events per hour, a responder analysis was performed. The DidgeriTU 

device demonstrated a significant clinical benefit, with a responder 

rate of 31.0% compared to 6.7% in the sham group (p = 0.021).



Comparison of Muscle Training Devices for OSA
Device Didgeridoo¹ EMST ² POWERbreathe³ DidgeriTU 

Year of Study 2005 2017 2022
2025-2026

(ongoing) 

Research 
Method

Randomized 
controlled trial

(4 months).

Randomized 
controlled trial 

(5 weeks).

Randomized 
controlled trial 

(12 weeks).

Double-blind, 

sham-controlled 

RCT
 (12 weeks).

Mechanism
Circular breathing 

training to reduce 
collapsibility.

High-intensity 

expiratory threshold 

training (75% 
MEP).

Inspiratory muscle 
threshold training 

(40% MIP)

Resistance-based 

training for upper 
airway dilators.

Population
25 patients 
(Moderate OSA)

25 outpatients

(Non-severe OSA)
65 patients

59 patients
(Non-Severe OSA)

(Anticipated 69)

Result

AHI reduction 

(MD: -6.2) and 

improved daytime 
sleepiness.

40% AHI reduction 

and increased 

expiratory muscle 
strength.

AHI reduction and 

improved sleep 

quality (PSQI), 

increased inspiratory 
muscle strength.

AHI reduction 

(MD: -6.31) and 

significant 

oxygenation, 
improvement.

¹Puhan MA, et al. BMJ. 2006;332(7536):266-70. 

²Kuo YC, et al. Respir Physiol Neurobiol. 2017;243:86-91. 
3 Azeredo LM, et al. Braz J Med Biol Res. 2022;55:e12331



Strength, limitation and future improvement

Strength
Limitation and 

Future improvement
• Rigorous Study Design:  double-blind, sham-

controlled randomized trial

• Robust Sample Size : 59 analyzed participants 
(with an anticipated total of 69), which is 
significantly larger than previous landmark 
studies in this field

• Real-World Feasibility: Features a highly 
feasible and flexible training schedule, offering a 
more practical application 

• Cost-Effective & Scalable: the device locally 
manufactured in collaboration with the Plastics 
Institute of Thailand

❑ Low log book response rate (29/59) which may imply 

only partial compliance 

➢ Future studies may benefit from direct observation, automated 

compliance monitoring or more frequent follow-ups to enhance 

outcomes

❑ No bodyweight monitoring as a possible confounding 

factor

➢ longitudinal body weight assessment for definitive correlation

❑ Only offer fix didgeridoo resistance

➢  titrating resistance to the most tolerable level for each patient 

might yield even better outcomes



Conclusion

DidgeriTU is a cost-effective, viable alternative for non-severe 

OSA patients failing CPAP. It significantly reduces OSA severity and 

improves nocturnal oxygenation, though future iterations must prioritize 

automated monitoring and personalized titration to mitigate infrequent 

Valsalva-related risks.
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Continuous Versus Intermittent Nebulization therapy in Acute Asthma 
Exacerbation at Emergency Department: A Randomized Controlled Trial
Chayanuch Thanalearkchai, Intanaon Imsuwan, Winchana Srivilaithon, Nipon Diskumpon, Chitlada Limjindaporn, 
Ittabud Dasanadeba, Kumpol Kornthatchapong

Department of Emergency, Faculty of Medicine, Thammasat University, Khlong Luang, Pathumthani, Thailand

ABSTRACT

Background: Acute asthma exacerbation is a common emergency condition in clinical practice. 
Early administration of nebulization bronchodilators and systemic or nebulization corticosteroids 
within the first hour improves treatment effectiveness. Currently, intermittent nebulization is 
widely used; however, emergency department (ED) overcrowding may lead to delays and 
interruptions in drug delivery, potentially reducing therapeutic efficacy.

Objective: To compare the effectiveness of continuous versus intermittent nebulization in 
patients with acute asthma exacerbation.

Methods: This was a single-center, open-label, pragmatic randomized controlled trial conducted 
in the ED. Adult patients with asthma exacerbation were randomly assigned to receive either a 
continuous nebulization for 1 hour or intermittent nebulization every 20 minutes for three doses. 
The primary outcomes were ED length of stay, hospital admission, and ED revisit within 48 
hours after ED discharge. Secondary outcomes were pulmonary functions, adverse events and 
dyspnea scores.

Results: Among 80 patients, the mean ED length of stay was similar between groups (251.0 vs 
244.8 minutes), with no significant difference in either unadjusted (mean difference 6.15 
minutes; 95% CI −41.76 to 54.06; p = 0.799) or adjusted analyses (−3.13 minutes; 95% CI 
−50.76 to 44.50; p = 0.896). Hospitalization rates and ED revisit within 48 hours were not 
significantly different between the two groups. Heart rate was consistently lower in the 
continuous nebulization group at the early time points, with significant differences observed at 1 
hour (96.5 ± 17.5 vs. 104.8 ± 19.0 beats/min, p = 0.047), 2 hours (95.7 ± 18.3 vs. 105.1 ± 15.9 
beats/min, p = 0.025), and 3 hours (91.4 ± 11.6 vs. 100.6 ± 14.7 beats/min, p = 0.025). However, 
pulmonary function parameters, dyspnea scores, and adverse events did not differ between the 
groups.

Conclusions: In acute asthma exacerbation, continuous and intermittent nebulization provide 
comparable clinical outcomes. However, continuous nebulization may offer advantages during 
periods of emergency department overcrowding by providing more consistent medication 
delivery and being associated with lower heart rates in the early phase of treatment.

Keywords: Acute asthma exacerbation, continuous nebulization, intermittent nebulization, 
emergency department



Highlight: 

In this open-label, pragmatic randomized controlled trial conducted in the emergency 
department, continuous and intermittent nebulization demonstrated similar emergency 
department length of stay and disposition outcomes, which are key metrics for acute care 
delivery and emergency department management.

Continuous nebulization was associated with lower heart rates during the first 3 
hours of treatment, suggesting greater early physiologic stability.

Patients receiving continuous nebulization experienced earlier improvement in 
dyspnea scores, despite comparable pulmonary function outcomes between groups.

Continuous nebulization may offer workflow and physiologic advantages in crowded 
emergency department settings without compromising clinical safety or effectiveness.
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▪ 36% of asthmatic patients survey exacerbation in 1 year 1

▪ 40% of AE ; status asthmaticus and needed hospitalization2

▪ Overcrowding in ER , 11-17 hours ED length of stay 3

▪ This represents the impact of acute exacerbation in ED4

¹ Amnuaypattanapon K. APJAI. 2019;37:87–93.
² Kuwalairat P, et al. Eur Respir J. 2017;50:PA930.

³ Ramathibodi Hospital ED Report. 2021.
⁴ Puranitee P. Asian Pac J Allergy Immunol. 2015;33:296–300.

Background Method Results Discussion Conclusion

Continuous Versus Intermittent Nebulization Therapy in Acute Asthma Exacerbation at Emergency Department: : Randomized Controlled Trial Page 3



Guidelines recommend early administration of inhaled 
bronchodilator and systemic corticosteroids 

Background Method Results Discussion Conclusion
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• Mean time to complete 3 nebulized doses: 61 ± 12 minutes
• 40% required > 60 minutes to complete 3 doses
• 60% had prolonged dosing intervals beyond 20 minutes.
• Suboptimal adherence to guideline-recommended dosing 

intervals within the first hour

Background Method Results Discussion Conclusion
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Pilot Study (10 ED Cases, July 2023)



Objective of The Clinical Trial

▪ To compare the effectiveness of continuous versus intermittent 
nebulization in patients with acute asthma exacerbation

Background Method Results Discussion Conclusion
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Study Design and Setting

▪ Single-center, open-label, pragmatic randomized controlled trial

▪ Location: Emergency department, Thammasat University 
Hospital, Pathum Thani, Thailand

▪ Duration: March 2024 to June 2025

Background Method Results Discussion Conclusion
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Ethic considerations

▪ Ethic approval was obtained from the Human Research Ethics 
Committee of Thammasat University (Medicine)                                                                  
(IRB No. MTU-EC-EM-2-008/67, COA No.060/2024)

▪ This study was registered with ClinicalTrial.gov with number 
NCT06291740

Background Method Results Discussion Conclusion
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Selection of Participants

Inclusion Criteria

▪ Age 18 years or older

▪ Asthma was diagnosed prior to ED 
visit

▪ Clinical manifestation of asthma 
exacerbation

Exclusion Criteria

▪ Life-threatening conditions

▪ Allergy to steroid or β2-agonist 

bronchodilator

▪ Facial abnormalities 

▪ On tracheostomy 

▪ Pulmonary TB

▪ Inability to perform spirometry

Background Method Results Discussion Conclusion
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Randomization

Continuous

nebulization

Standard jet nebulizer

Budesonide (1000 mcg/2ml) * 1 respule PLUS

fenoterol 1.25 mg+ Ipratropium bromide 0.5 mg 

(Berodual ®, 4 mL ) * 1 nebule

Administer every 20 minutes for three doses, Oxygen 

flow rate 10 L/min 

Intermittent 

nebulization

1:1 ratio

blocks of four

MiniHEART-HiFlo® device

Budesonide (1000 mcg/2ml) * 3 respules

12 mL of fenoterol 1.25 mg+ Ipratropium bromide 0.5 mg 

(Berodual ®, 4 mL ) * 3 nebules  + NSS 12 ml 

Administer for 1 hour, Oxygen flow rate 8 L/min 

Standard care: 4-mg dexamethasone IV (all), magnesium IV & oxygen supplements (optional)

Background Method Results Discussion Conclusion
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Randomization

Continuous

nebulization

Standard treatment
Administer every 20 minutes for 

three doses

Intermittent 

nebulization

1:1 ratio

blocks of four

MiniHEART-HiFlo® device
Administer for 1 hour

Clinical evaluation  
monitoring q 1 hour

Clinical evaluation: Borg dyspnea scale, respiratory rate, oxygen saturation 

& pulmonary function test

Clinical evaluation  
monitoring q 1 hour

Standard care: 4-mg dexamethasone IV (all), magnesium IV & oxygen supplements (optional)

Background Method Results Discussion Conclusion
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Outcome measurement 

Primary outcome 

o ED length of stay 

o Hospital admission 

o ED revisit within 48 hours 
after ED discharge

Secondary outcome

o Pulmonary functions

o Adverse events 

o Dyspnea scores 

Background Method Results Discussion Conclusion
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Sample size estimation 

▪ Using data from a pilot study cohort of adult patients with acute asthma 
exacerbation treated at ED of TUH between October –November 2023 

▪ Co-primary outcomes:
▪ ED length of stay
▪ ED discharge within 8 hours

▪ One-sample comparison of a mean 
▪ Pilot mean 630 (453) mins
▪ Assumed 30% relative effect size   Power 80%, two-sided α = 0.05
▪ Required sample: 40 patients per group (N = 80)

Background Method Results Discussion Conclusion
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Statistical analysis 

▪ Continuous variables: mean ± SD or median (IQR)
▪ Between-group comparisons:

▪ Independent t-test
▪ Mann–Whitney U test

▪ Categorical variables: Fisher’s exact test
▪ Treatment effects of primary outcome  

▪ Regression models with multivariable adjustment for clinically relevant 
covariates

▪ Two-sided α = 0.05
▪ Analysis performed using STATA version14

Background Method Results Discussion Conclusion
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Consort Flow Diagram

Background Method Results Discussion Conclusion

Continuous Versus Intermittent Nebulization Therapy in Acute Asthma Exacerbation at Emergency Department: : Randomized Controlled Trial Page 15



Characteristic
Total 

(N = 80)
Continuous nebulization  

(N = 40)
Intermittent nebulization

(N = 40)

Demographic characteristics

Male 23 (28.8) 13 (32.5) 10 (25.0)

Age, years 47.6 ± 17.4 49.7 ± 18.0 45.5 ± 16.8
BMI, kg/m2 20.9 ± 4.3 21.5 ± 3.5 20.4 ± 4.9

Characteristics of the asthma

Asthma controller use 50 (62.5) 25 (62.5) 25 (62.5)
Bronchodilator MDI use > 1 canister/month 64 (80.0) 34 (85.0) 30 (75.0)

Oral steroid use ≥ 2 times in past 1 year 55 (68.8) 29 (72.5) 26 (65.0)

ED visit from asthma in past 1 year 57 (71.3) 29 (72.5) 28 (70.0)

Hospitalization from asthma in past 1 year 12 (15.0) 6 (15.0) 6 (15.0)

History of endotracheal intubation 6 (7.5) 1 (2.5) 5 (12.5)

Co-morbidity exists

Upper respiratory tract infection 49 (61.3) 24 (60.0) 25 (62.5)

Pneumonia 7 (8.8) 3 (7.5) 4 (10.0)

Table 1 Characteristics of Enrolled Participants
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Characteristic
Total 

(N = 80)
Continuous nebulization  

(N = 40)
Intermittent nebulization

(N = 40)

Initial clinical characteristics at ED

Heart rate, beats per minute 101.4 ± 17.1 98.0 ± 14.1 104.8 ± 19.3

Respiratory rate, times per minute 25.1 ± 2.9 25.1 ± 2.5 25.2 ± 3.4

Oxygen saturation, % 95.0 ± 3.3 94.8 ± 3.1 95.4 ± 3.5

Borg dyspnea scale 4.5 ± 1.5 4.7 ± 1.5 4.4 ± 2.0

FEV1, L 0.9 (0.6-1.3) 0.9 (0.7-1.3) 0.8 (0.6-1.3)

FEV1, % predicted 30.5 (19.0-40.5) 31.0 (19.5-39.5) 25.5 (19.0-45.5)

PEF, L/s 1.6 (0.9-2.8) 1.6 (0.9-2.8) 1.6 (1.0-2.8)

PEF, % predicted 77.9 (63.4-86.0) 78.0 (64.8-85.3) 77.2 (60.9-88.9)

Severity

Mild to moderate 39 (48.8) 22 (55.0) 17 (42.5)

Severe 41 (51.3) 18 (45.0) 23 (57.5)

Table 1 Characteristics of Enrolled Participants (cont.)
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Characteristic
Total 

(N = 80)
Continuous nebulization  

(N = 40)
Intermittent nebulization

(N = 40)

Treatment 

Oxygen therapy

Cannula 19 (23.8) 10 (25.0) 9 (22.5)

High flow nasal cannula 3 (3.8) 3 (7.5) 0 (0)

Endotracheal tube 2 (2.5) 0 (0) 2 (5.0)

Total dose of bronchodilator 1 (0-2) 1 (0-1) 0 (0-2)

Systemic steroid 80 (100) 40 (100) 40 (100)

Intravenous magnesium 17 (21.3) 9 (22.5) 8 (20.0)

Table 1 Characteristics of Enrolled Participants (cont.)

Background Method Results Discussion Conclusion

Continuous Versus Intermittent Nebulization Therapy in Acute Asthma Exacerbation at Emergency Department: : Randomized Controlled Trial Page 18



Table 2 Regression Analysis of Primary Outcomes

Outcomes
Continuous 
nebulization

(N = 40)

Intermittent 

nebulization
(N = 40)

Unadjusted mean 

difference or risk 
difference (95% CI) or 

median difference (IQR)

P-value

Adjusted mean 

difference or risk 
difference (95% CI) or 

median difference (IQR)

P-value

Length of ED stay, minutes 251.0 ± 110.2 244.8  ± 105.0 6.15 (-41.76, 54.06) 0.799 -3.13 (-50.76, 44.50) 0.896*

Hospital admission 14 (35.0) 13 (32.5) 3.0 (-18.0, 23.0) 0.813 4.0 (-12.0, 21.0) 0.575†

Length of hospital stay, 

days
2.0 (2.0,3.0) 4.0 (2.0,6.0) -2.0 (-5.0,1.0) 0.184 -1.0 (-4.4, 2.4) 0.539‡

ED revisiting during 48 

hours after ED discharge
0/26 (0.0) 0/27 (0.0) 0 n/a 0 n/a

Background Method Results Discussion Conclusion
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Parameters
At 1 hour At 2 hours At 3 hours At 4 hours At 6 hours

Continuous Intermittent p Continuous Intermittent p Continuous Intermittent p Continuous Intermittent p Continuous Intermittent p

HR, beats per minute
96.5 ± 17.5 104.8 ± 19.0 0.047 95.7 ± 18.3 105.1 ± 15.9 0.025 91.4 ± 11.6 100.6 ± 14.7 0.025 87.8 ± 17.8 98.3 ± 30.6 0.501 85.3 ± 11.4 95.7 ± 11.0 0.322

RR, times per minute
23.2 ± 2.2 23.1 ± 3.3 0.841 22.1 ± 2.1 21.7 ± 2.4 0.486 21.7 ± 1.8 22.0 ± 3.0 0.705 22.0 ± 1.8 20.8 ± 3.2 0.408 23.0 ± 1.4 20.7 ± 1.2 0.133

Oxygen saturation, %
97.2 ± 2.9 96.8 ± 2.5 0.486 96.4 ± 2.0 96.6 ± 2.5 0.692 97.0 ± 1.6 97.0 ± 1.5 0.932 97.4 ± 1.1 98.6 ± 0.7 0.037 96.3 ± 1.5 98.7 ± 0.6 0.069

Borg dyspnea scale
2.3 ± 1.5 2.3 ± 1.8 0.949 1.2 ± 1.2 1.8 ± 1.4 0.086 1.0 ± 1.0 1.7 ± 1.2 0.046 0.5 ± 0.5 1.4 ± 1.0 0.165 0.8 ± 0.3 1.5 ± 0.7 0.116

FEV1, L
1.3 (1.0-1.7) 1.1 (0.8-1.9) 0.708 1.3 (1.0-1.8) 1.3 (0.8-1.9) 0.573 1.3 (1.0-1.8) 1.5 (0.7-1.9) 0.902 1.6 (1.5-2.1) 1.6 (1.3-2.0) 0.732 1.1 (0.9-2.5) 2.0 (2.0-2.3) 0.513

FEV1, % predicted
43.0 (29.0-

55.0)

36.0 (27.0-

61.0)

0.724 42.0 (31.0-

64.0)

40.5 (26.0-

61.5)

0.404 47.0 (31.5-

67.0)

48.0 (24.0-

63.0)

0.658 67.0 (52.0-

90.4)

51.0 (47.0-

64.0)

0.139 32.1 (29.0-

78.0)

61.0 (61.0-

62.0)

0.507

PEF, L/s
2.5 (2.0-4.1) 2.4 (1.5-3.9) 0.543 2.7 (1.9-4.1) 2.8 (1.4-4.3) 0.625 2.8 (1.8-5.2) 2.5 (1.0-3.7) 0.485 4.3 (2.1-4.9) 3.7 (3.1-4.5) 0.732 2.1 (1.5-5.1) 4.8 (3.7-7.8) 0.275

PEF, % predicted
82.7 (72.9-

91.1)

85.8 (62.7-

94.4)

0.996 83.0 (75.0-

88.0)

81.7 (68.1-

92.4)

0.510 83.2 (77.9-

97.8)

83.8 (63.3-

92.5)

0.404 90.1 (74.4-

90.4)

92.4 (71.8-

99.3)

0.305 76.5 (72.1-

77.4)

95.7 (79.0-

100.0)

0.050

Table 3 Hemodynamic, Borg Dyspnea Scale and Spirometry Parameters

  at Different Time Points 
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Two group line plot showing mean heart rate over time comparing continuous and intermittent nebulization groups
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▪ Primary outcome show no significant difference in ED length of stay, no difference 

in hospital admission and 48-hour revisit

▪ Both strategies achieved comparable clinical recovery and consistent with 

previous studies

▪ From results show continuous nebulization significantly lower heart rate during 

the first 3 hours, because more stable bronchodilator delivery and fewer 

fluctuations in beta-agonist related systemic effects
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Strengths

▪ Randomized controlled trial design

▪ Complete follow-up with no attrition

▪ Standardized and objective outcome assessment

▪ Clinically relevant endpoints with CONSORT adherence 
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Limitations

▪ Single-center study involving adult patients only

▪ ED disposition influenced by system-level factors 

▪ Variable ED stay limited continuous pulmonary function assessment

▪ Limited generalizability across different emergency settings 
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o No significant differences were observed in any primary outcomes

o However, continuous nebulization was associated with lower heart 

rates, suggesting reduced beta-agonist related side effects

o It may be particularly suitable for emergency department settings by 

reduced treatment interruptions and improving workflow efficiency

Conclusion

Background Method Results Discussion Conclusion
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Comparative effects of triple inhaled therapy with budesonide/glycopyrronium/formoterol versus 

fluticasone furoate/umeclidinium/vilanterol on small airway disease in COPD patients: a 

randomized crossover study 

Peerawat Kaewkeeyoon1, Naphitchaya Wiriya1, Narongkorn Saiphoklang1 

1Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Faculty of 

Medicine, Thammasat University, Pathum Thani, Thailand 

Background: Budesonide/glycopyrronium/formoterol (BGF) and fluticasone furoate/ 

umeclidinium/vilanterol (FUV) are effective for chronic obstructive pulmonary disease (COPD). These 

medications may improve small airway disease (SAD) in COPD patients. This study aimed to compare the 

effects of BGF and FUV on lung function in patients with COPD. 

Method: A randomized crossover-controlled trial was conducted. Participants entered a 1-week washout 

period and were then randomized to receive either BGF or FUV for 4 weeks, followed by a second 1-week 

washout period and crossover to the alternate treatment for an additional 4 weeks. SAD was assessed using 

forced expiratory flow at 25–75% of forced vital capacity (FEF25-75) and impulse oscillometry (IOS) 

parameters. The modified Medical Research Council (mMRC) dyspnea scale and COPD Assessment Test 

(CAT) scores were also recorded. 

Result: Twenty-two patients were randomly allocated to receive BGF or FUV. The mean age was 67.3±7.7 

years, and mean FEV₁ was 69.4±18.8% predicted. After 4 weeks of treatment, there were no significant 

differences between the BGF and FUV groups in any SAD parameters. Adverse events did not differ 

between the two groups. The BGF group showed significant improvements in FEF25-75, mMRC and CAT 

scores after treatment. The FUV group showed significant improvements in the difference between 

respiratory resistance at 5 Hz and 20 Hz (R5-R20), area of reactance (AX), resonant frequency (Fres), and 

CAT scores after treatment. 

Conclusion: Both BGF and FUV improved small airway function and clinical symptoms. No significant 

differences in SAD parameters were observed between the two treatment regimens. These findings suggest 

comparable overall efficacy; however, larger and longer-term studies are needed to confirm potential 

differences in small airway effects. 

Keywords: budesonide/glycopyrronium/formoterol; chronic obstructive pulmonary disease; fluticasone 

furoate/umeclidinium/vilanterol; pulmonary function; small airway disease 
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BACKGROUND
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GOLD GUIDELINE:

1. GOLD 2026

Indications of triple therapy 1:

• Patients with BEC ≥ 300 cells/µL 

• Frequent exacerbators who remain 
symptomatic despite optimal dual 
therapy

BACKGROUND (1)
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BACKGROUND (2)

Comparative lung deposition: BGF versus FF/UMEC/VI 1: 

• Assessment of lung deposition using in silico Functional Respiratory 

Imaging (FRI) model

• BGF demonstrated higher deposition in the small airways compared 

to FF/UMEC/VI

• Indicates superior drug delivery to the distal airways with the 

BGF formulation

Knowledge gap:

• Limited clinical data comparing SAD-related outcomes between these 

two formulations in COPD patients

1. Usmani O, et al. Respir Res 2023.
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RESEARCH QUESTION

What is the comparative efficacy of BGF versus 
FF/UMEC/VI on small airway outcomes in COPD patients?
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METHODS
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OBJECTIVES (1)

To compare the efficacy of BGF versus FF/UMEC/VI in 

improving small airway parameters among COPD patients by 

• Spirometric parameter

• Forced expiratory flow at 25–75% of forced vital capacity 

(FEF25-75%)

• Impulse oscillometry (IOS) parameters

• Respiratory resistance at 5 Hz (R5) 

• Difference between respiratory resistance at 5 Hz and 20 Hz 

(R5-R20)                     

• Area of reactance (AX) 

• Resonant frequency (Fres) 

PRIMARY OBJECTIVE Spirometry

IOS

Image courtesy of Assoc. Prof. Dr. Narongkorn Saiphoklang 
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OBJECTIVES (2)

• Comparison of changes in spirometric parameters, mMRC, CAT scores, and 
6-MWD between the two treatment groups

• Changes in spirometric parameters, IOS parameters, mMRC, CAT scores, 
and 6-MWD within each group following treatment

• Adverse events within each group following treatment

SECONDARY OBJECTIVES
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STUDY DESIGN

• A randomized, open-label, prospective crossover study

• Computerized randomization (1:1 ratio)

• Study site: pulmonary outpatient department of Thammasat University 
Hospital, Thailand

• From April 2025 to December 2025

• Approval of a clinical study protocol by the Human Research Ethics 
Committee of Thammasat University (Medicine), date; March 18th 2025
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PARTICIPANTS

Inclusion criteria Exclusion criteria

• Age: 40 – 80 years

• Smoking History ≥ 10 pack-years

• Confirmed COPD with post-bronchodilator 

FEV1/FVC < 0.70

• Currently indicated for or already 

receiving triple inhaled therapy

• Stable symptom with no exacerbation for 

at least 3 months prior to enrollment

• Co-existing respiratory diseases: e.g., 

asthma, bronchiectasis, or ILD

• Contraindications: conditions preventing 

spirometry, IOS, or 6MWT performance

• Known allergy to study medications or 

their excipients

• Prior or current use of systemic 

corticosteroids as maintenance therapy



Screening

Randomization 

BGF
History taking, Physical exam

CAT score, mMRC score, 

Spirometry, IOS, 6MWT

FF/UMEC/VI

BGF FF/UMEC/VI

Final analysis

Treatment period 1
(4 weeks)

Treatment period 2
(4 weeks)

Washout period 1
(1 week)

Visit 1: Before treatment 

History taking, Physical exam

CAT score, mMRC score, 

Spirometry, IOS, 6MWT

Visit 4: After treatment

History taking, Physical exam

CAT score, mMRC score, 

Spirometry, IOS, 6MWT

Visit 3: Before treatment  

History taking, Physical exam

CAT score, mMRC score, 

Spirometry, IOS, 6MWT

Visit 2: After treatment 

Washout period 2
(1 week)

INTERVENTION

1. BGF (Breztri aerosphere®)   

(160/7.2/5 mcg)     

    2 puff bid

2. FF/UMEC/VI (Trelegy ellipta®) 

(100/62.5/25 mcg) 

    1 puff od
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RESULTS



Screening 
(n=49)

Randomization 
(n=22) 

BGF(n=11) FF/UMEC/VI(n=11)

BGF(n=11) FF/UMEC/VI(n=11)

Final analysis (n=22)

Treatment period 1
(4 weeks)

Treatment period 2
(4 weeks)

Washout period 1
(1 week)

Visit 1

Visit 4

Visit 3

Visit 2

Washout period 2
(1 week)

Excluded (n=27)

   Co-existing respiratory diseases (n=10)

   Acute exacerbation within 3 months (n=4)

   Inability to perform 6MWT (n=4)

   Declined to participate (n=9)

Mean % adherence (± SD) 

BGF               90.2 ± 17.8 %
FF/UMEC/VI 95.1 ± 10.9 %



Click to edit Master title style

14

BASELINE CHARACTERISTICS (1)

Characteristics Data (n=22)

Age, years 67.3 ± 7.7

Male / female 21 (95.5) / 1 (4.5)

Body mass index, kg/m2 24.8 ± 4.7

Formerly smoking 18 (81.8)

Smoking, pack-years 22.7 ± 9.7

Rescue BD (puffs/week) 1.3 ± 1.7

Hx of hospitalization 13 ± 59.1

Hx of hospitalization (events) 0.8 ± 0.8

(Data shown as n (%) or mean ± SD)

Comorbidity Data (n=22)

Diabetes mellitus 8 (36.4)

Hypertension 14 (63.6)

Dyslipidemia 14 (63.6)

Coronary artery disease 7 (31.8)

Old cerebrovascular accident 3 (13.6)

Obstructive sleep apnea 5 (22.7)

Chronic kidney disease 3 (13.6)

Allergic rhinitis 3 (13.6)
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BASELINE CHARACTERISTICS (2)

COPD grade Data (n=22)

1 8 (36.4)

2 11 (50.0)

3 3 (13.6)

(Data shown as n (%) or mean ± SD)

COPD group Data (n=22)

B 9 (40.9)

E 13 (59.1)

Functional 

performance

Data (n=22)

mMRC scores 1.3 ± 0.6

CAT scores 9.3 ± 4.7

6MWD, m 418.0 ± 98.9

Spirometry data Data (n=22)

Post-BD FEV1, L 1.80 ± 0.54

Post-BD FEV1, %predicted 69.41 ± 18.84

Laboratory data Data (n=22)

Blood eosinophils, % 4.88 ± 3.11

BEC, cells/mm3 411.3 ± 275.3

Blood eosinophils ≥ 300 cells/mm3 11 (50.0)
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PRIMARY OUTCOME
COMPARATIVE CHANGES 
IN  SMALL A IRWAY PARAMETERS
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COMPARATIVE CHANGES 
IN SMALL AIRWAY PARAMETERS (1)

(Data shown as mean ± SD)

Spirometric parameters BGF FF/UMEC/VI Mean difference 

(95% CI)

P-value

Pre-BD FEF25-75%, L/s 0.16 ± 0.22 0.51 ± 2.17 -0.35

(-1.29, 0.59)

0.455

Pre-BD FEF25-75%, %predicted 6.33 ± 9.04 2.20 ± 9.67 4.14

(-1.56, 9.83)

0.150

Post-BD FEF25-75%, L/s 0.11 ± 0.25 0.12 ± 0.38 -0.01

(-0.21, 0.18)

0.893

Post-BD FEF25-75%, %predicted 4.66 ± 11.06 4.31 ± 13.30 0.35

(-7.10, 7.79)

0.926

FEF25-75% change after BD test, % -12.18 ± 26.26 -0.32 ± 33.09 -11.87

(-30.04, 6.31)

0.195
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COMPARATIVE CHANGES 
IN SMALL AIRWAY PARAMETERS (2)

(Data shown as mean ± SD)

IOS parameters BGF FF/UMEC/VI Mean difference 

(95% CI)

P-value

R5, kPa/L/s -0.04 ± 0.11 -0.06 ± 0.11 0.02

(-0.05, 0.08)

0.581

R5, %predicted -12.94 ± 34.92 -18.42 ± 35.80 5.49

(-16.03, 27.00)

0.610

R5 - R20, kPa/L/s -0.02 ± 0.06 -0.03 ± 0.07 0.01

(-0.03, 0.05)

0.601

X5, kPa/L 0.01 ± 0.07 0.03 ± 0.06 -0.02

(-0.06, 0.02)

0.439

X5, %predicted -67.64 ± 330.29 59.16 ± 376.46 -8.48

(-223.96, 207.00)

0.937

Fres, Hz -1.71 ± 3.94 -2.76 ± 5.11 1.05

(-1.72, 3.83)

0.448

AX, kPa/L -0.22 ± 0.73 -0.44 ± 0.95 0.22

(-0.30, 0.73)

0.404
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PRIMARY OUTCOME

After 4 weeks of treatment, 

• There were no significant differences between the BGF and 
FF/UMEC/VI groups in any small airway parameters
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SECONDARY OUTCOME
-Changes  f rom base l ine  wi th in  each t reatment  group

-Adverse  events  of  BGF and FF/UMEC/VI
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1. PARAMETER CHANGES FROM BASELINE 
WITHIN BGF GROUP

(Data shown as mean ± SD)

Data

BGF

Before 

treatment

After 

treatment

Mean 

change   

(95% CI)

P-

value

Fuctional performance

mMRC scores 1.32±0.65 0.91±0.61 -0.41±0.73

(-0.74, -0.08)

0.016

CAT scores 9.45±4.51 6.77±4.43 -2.68±5.09

(-4.94, -0.42)

0.022

After 4 weeks of treatment: 

The BGF group showed significant improvements in

- FEF25-75% 

- mMRC scores and CAT scores

Data

BGF

Before 

treatment

After 

treatment

Mean change   

(95% CI)

P-

value

Spirometry parameters

Pre-BD FEF25-75%,  

L/s

0.71 ± 0.35 0.87 ± 0.40 0.16 ± 0.22

(0.06, 0.26)

0.004

Pre-BD FEF25-75%, 

%predicted

31.94 ± 16.73 38.27 ± 17.04 6.33 ± 9.04

(2.32, 10.34)

0.004



Click to edit Master title style

22

2. PARAMETER CHANGES FROM BASELINE 
WITHIN FF/UMEC/VI GROUP

(Data shown as mean ± SD)

Data

FF/UMEC/VI

Before 

treatment

After 

treatment

Mean 

change   

(95% CI)

P-

value

Fuctional performance

CAT scores 9.14 ± 4.92 7.14 ± 5.49 -2.00 ± 4.27

(-3.89, 0.11)

0.039

After 4 weeks of treatment: 

The FF/UMEC/VI group showed significant 

improvements in

- R5, R5-R20, area of reactance (AX), resonant 

frequency (Fres)

- CAT scores

Data

FF/UMEC/VI

Before 

treatment

After 

treatment

Mean change   

(95% CI)

P-

value

IOS parameters

R5, kPa/L/s 0.40 ± 0.16 0.34 ± 0.13 -0.06 ± 0.11

(-0.11, -0.01)

0.020

R5, %predicted 129.37 ± 50.12 110.95 ± 41.12 -18.42 ± 35.80

(-34.29, -2.55)

0.025

R5-R20, kPa/L/s 0.13 ± 0.12 0.09 ± 0.08 -0.03 ± 0.07

(-0.07, -0.01)

0.030

Fres, Hz 19.56 ± 6.93 16.80 ± 4.89 -2.76 ± 5.11

(-5.03, -0.50)

0.019

AX, kPa/L 1.33 ± 1.57 0.89 ± 1.01 -0.44 ± 0.95

(-0.86, 0.02)

0.042
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3. ADVERSE EVENTS

(Data shown as n (%) )

Adverse event BGF FF/UMEC/VI P-value

Dysphonia 7 (31.8) 4 (18.2) 0.296

Increased cough 5 (22.7) 7 (31.8) 0.498

Sore throat 5 (22.7) 2 (9.1) 0.412

Dry mouth 2 (9.1) 4 (18.2) 0.664

Rhinitis 0 (0) 1 (4.5) 1.000

Palpitation 1 (4.5) 0 (0) 1.000

After 4 weeks of treatment: 

Adverse events did not differ 

significantly between the two groups
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DISCUSSION
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DISCUSSION (1)

Consistent with landmark trials (ETHOS 1 and IMPACT 2)

• Both BGF and FF/UMEC/VI significantly improved FEV1 and symptoms

• In this study: targeting small airway disease (SAD) 

• Supports the clinical benefit of treating distal airways

Clinical findings versus in silico models deposition 3

• While in silico models showed higher BGF deposition 

• This clinical study found comparable efficacy between BGF and FF/UMEC/VI

• Suggests both potent triple therapies reach maximum bronchodilation (ceiling effect)

• Additional deposition may not yield further clinical gains in stable patients

1. Ferguson GT, et al. N Engl J Med. 2020.

2. Lipson DA, et al. N Engl J Med. 2018.

3. Usmani O, et al. Respir Res 2023.
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DISCUSSION (2)

Study strengths:

• First prospective head-to-head study comparing these triple therapies on SAD

Limitations:

• Open-label study 

• Limited sample size (n=22 for final analysis)

• Short-term treatment duration (4 weeks) 
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CONCLUSIONS

• Both BGF and FF/UMEC/VI are effective and well-tolerated

• No statistically significant differences between two treatments in small airway 

parameters

• Future directions: 

• Larger and longer-term studies are needed to confirm potential differences in 

small airway effects
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Thank you for your attention



นายแพทย์นิวฒันนธ์รรมรงค์ บุญทรงไพศาล



Effect of iron supplementation in asthmatic children with iron deficiency 

Karnsiree Sutthirat, Wiparat Manuyakorn, Watcharoot Kanchongkittiphon, Potjanee Kiewngam, 

Wanalapa Jotikasthira, Adithep Sawatchai, Alisa Wecharak, Sirinapa Siwarom,  

Department of Pediatrics, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Rama 

VI Rd, Ratchathewi, Bangkok, 10400, Thailand 

 

Background: Iron is essential for cellular metabolism and immune regulation. Iron deficiency 

(ID) may impair airway function, potentially worsening asthma control. Although observational 

studies linked ID with asthma severity, pediatric interventional data remain limited. This study 

aimed to determine ID prevalence in asthmatic children and evaluate effects of iron 

supplementation on their pulmonary function and asthma control. 

Methods: This prospective, single-arm clinical trial enrolled asthmatic children (5–18 years), 

classified into the ID and normal iron status groups. The ID group received oral iron and dietary 

advice. Pulmonary function [spirometry, forced oscillation technique (FOT), fractional exhaled 

nitric oxide (FeNO)] and asthma control test (ACT), were evaluated at baseline and 3 months 

post-intervention and compared with control group. 

Results: 75 children were enrolled; 28 (37.33%) had ID (non-anemic 33.3%; IDA 4.0%) and 

47 (62.67%) had normal iron status. At baseline, the ID group exhibited lower predicted 

spirometry percentages, and higher airway resistance (R5, R20); though differences were not 

statistically significant. Multivariable analysis revealed significant negative correlation between 

ferritin and airway resistance indices (R5: p = 0.015; R20: p = 0.026). Conversely, transferrin 

saturation (TSAT) correlated positively with R5 (p = 0.043) and R20 (p = 0.042). After iron 

supplementation, pulmonary function parameters exhibited favorable but non-significant 

improvement. 

Conclusion: ID is common in asthmatic children; low iron stores are associated with airway 

dysfunction. A tendency toward improved lung function was observed in the ID group after 

intervention. ID screening and treatment in asthmatic children should be encouraged. Larger, 

long-term RCTs are warranted. 

 

Keywords: asthma, pulmonary function, iron deficiency, iron supplementation 

 



Researcher : Karnsiree Sutthirat, M.D.

Advisor : Assoc. Prof. Wiparat Manuyakorn, M.D. PhD.

Co-Advisor : Asst. Prof. Sirinapa Siwarom, M.D.

Effect of  iron supplementation 

in asthmatic children with iron deficiency



Asthma and iron deficiency

• Both asthma and iron deficiency are common conditions in children

• Iron has essential role in supporting basic cellular processes, lack 
of  Iron may impact immune activation

Rojroongwasinkul N. et al. SEANUTS: the nutritional status and dietary intakes of 0.5-12-year-old Thai children. Br J Nutr. 2013;110:S36-44.

Chinratanapisit S. et al. The Global Asthma Report. Int J Tuberc Lung Dis 2022;26: S1-S102.

Peroni DG, Hufnagl K, Comberiati P and Roth-Walter F.Lack of iron, zinc, and vitamins as a contributor to the etiology of atopic diseases. Front. Nutr. 2023; 9:1032481.  



Literature review

Research Population (N) Study design Result 

S.A. Eissa 

et al.

(2011-2012)

Children 

6-16 year-old

I : IDA (50) 

II : non-IDA (50)

Cohort 

prospective study 

- Presence of  asthma was more prevalent in IDA 

group Ia = 33 (66%) than non-IDA group IIa = 12 

(24%) (p <0.01)

- Positive correlation between Hb, ferritin level 

and PFT 

- FVC, FEV1, FEV1/FVC in IDA asthma lower than 

non-IDA asthma, (p <0.05)

Ali et al.

(2017-2018)

Asthmatic 

patients(50) 

vs healthy 

control(20)

age 6-17 years-old

Cross sectional 

case control 

study

- Prevalence of  IDA in asthmatic children = 17 

(34%), Control = 4 (20%) (p <0.001)

- Asthmatic attack more frequent and severe in 

asthma with IDA than asthma without IDA, (p 

<0.001)

Ali et al.

(2018)

Asthmatic children 

age 6-16 years-old 

- Without IDA (33)

- With IDA (17) 

Cross sectional 

study

- FEV1, FEV1/FVC, MMEF in IDA group lower than 

without IDA group, (p < 0.01)

- Poorly controlled asthma higher in IDA group, 

(p = 0.001)

- ACT in IDA group lower than without IDA group,

(p < 0.001)



➢ To assess the change of  lung function after iron 
supplementation in asthmatic children with iron deficiency 

➢ To assess the improvement of  clinical of  asthma control after 
iron supplementation in asthmatic children with iron deficiency 

Objectives



Enrollment

Inform consent

Inclusion and exclusion 

criteria

Normal iron 

status

Non anemic iron deficiency 

(NAID)

Iron deficiency anemia 

(IDA)

Iron 

deficiency

Clinical data collection, pulmonary function and Iron status assessment

3 mg/kg/day of  

elemental iron

5 mg/kg/day of  

elemental iron

Iron supplementation and dietary advice

Re-evaluation of  clinical, pulmonary function and iron status after 3 months

Statistic analysis

Methods

Serum ferritin < 30 μg/dL or 

Transferrin saturation < 16%

Anemia : Hb level (WHO)

5-12 years : Hb < 11.5 g/dL

12-15 years : Hb < 12 g/dL

> 15 years (female) : Hb < 12 g/dL

> 15 years (male) : Hb < 13 g/dL

• Asthma control test (ACT)

• Fraction exhaled nitric oxide (FeNO)

• Spirometry

• Forced oscillation technique (FOT)

• Aged 5-18 years

• Controlled asthma > 1 month

• No other chronic disease or 

taking iron supplement / 

immunosuppressive drugs



Results

Eligible patients 

(n = 75)

Iron deficiency

(n = 28, 37.33%)

Normal iron status

(n = 47, 62.66%) 

NAID 

(n = 25, 33.33%)

IDA 

(n = 3, 4%)

Control group

(n = 22) 
Consent for control group

n = 21 n = 22 n = 2

n = 24

1 dropped out

     1 asthma exacerbation

3 dropped out

     1 adjust medication during study

1 can’t evaluate PFT

1 follow up problem 

1 dropped out

1 adjust medication during study

Prevalence of  iron deficiency 

in asthmatic children

• Iron deficiency 37.33%

• NAID 33.33%

• IDA 4%



Parameters Normal iron group (21) Iron deficiency group (24) P value

Age (years) 10.83 (2.76) 11.48 (3.25) 0.4731

Sex: male 15 (71.43) 9 (37.50) 0.023*

Weight (kg) 38.93 (13.21) 49.25 (16.86) 0.0288*

Height (cm) 135.2 (130-151) 153.2 (135-156.8) 0.0705

BMI (kg/m2) 19.37 (4.39) 22.17 (4.48) 0.041*

BMI Z-score 0.56 (1.75) 1.39 (1.17) 0.0648

Obesity 5 (23.81) 9 (37.5) 0.673

Dosage of  inhaled corticosteroid used (according GINA 2022) 0.148

- Intermittent 1 (4.76) 3 (12.50)

- Low dose 9 (42.86) 14 (58.33)

- Medium dose 1 (4.76) 3 (12.50)

- High dose 10 (47.62) 4 (16.67)

Aeroallergen sensitization 19 (90.48) 19 (79.17) 0.422

Baseline characteristics



Relationships of  iron and lung function 

*Adjust age, sex, BMI Z-score, ICS dose, inflam. marker

A Ferritin -0.027 -0.016 -0.307 > 0.5

TSAT 0.052 0.798 0.040 0.035

Serum iron 0.021 0.288 0.015 0.307 0.013

TIBC

Hb

MCV -0.043 -0.085 3.367 0.680

Iron intake(mg/day)

Iron intake(%RDA) 0.128 -0.006 -0.360 0.597

Eosinophil 0.053 -0.001 -0.001 -0.001 -0.001

CRP -0.127 -0.132 -2.780 0.993 1.759 2.033 < -0.5
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➢Multivariable regression analysis: adjusted coefficient



Iron status between visits

Serum ferritin Serum iron Transferrin saturation



The changes in lung function

Forest plot: 

Differences in Differences model

(Spirometry)

*adjust age, sex, BMI Z-score, ICS dose, inflam. marker



The changes in lung function

Forest plot: 

Differences in Differences model

(FOT)

*adjust age, sex, BMI Z-score, ICS dose, inflam. marker



• The prevalence observed in this study aligns with that of  the general Thai 
pediatric population.

• Our analysis showed a significant negative correlation between ferritin 
levels and R5, R20 values. This finding suggests that an increase in stored 
iron is possibly associated with reduced pulmonary resistance.

• After iron supplementation for 3 months, despite the lack of  
statistical significance, FOT results (R5, R20, ALX, X5) showed a 
favorable trend toward decrease pulmonary resistance, small airway 
dysfunction and improved lung compliance and spirometry result 
showed slightly increase in FVC and FEV1 value.

Discussion



• A correlation was observed between iron indices and pulmonary 
function parameters, particularly FOT, which is highly sensitive to 
small airway dysfunction.

• After iron supplementation, pulmonary function outcomes showed a 
trend suggesting possible physiological improvement. 

Conclusion



• Given the link between iron deficiency and suboptimal asthma 
control, screening and treatment for iron deficiency remains a 
rational component of  comprehensive asthma management, 
especially for high-risk children. 

Clinical implication

Further study

• Evaluate the effects of  iron supplementation in both controlled and 
non-controlled asthmatic children, including long term outcomes



Thank you
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Abstract 

 

Background  

Particulate matter with a diameter of ≤ 2.5 micrometers (PM₂.₅) is a major environmental 

pollutant associated with respiratory and allergic diseases. However, the longitudinal impact on 

pediatric rhinitis control, particularly in developing countries with variable pollution exposure, 

remains limited. 

 

Objectives: To determine the association between PM₂.₅ exposure and symptom control in 

pediatric patients with chronic rhinitis. 

 

Methods  

We conducted a prospective longitudinal study of children with chronic rhinitis residing in 

Bangkok and the surrounding metropolitan area from July 2024 to August 2025. Rhinitis 

symptom severity was assessed weekly using a visual analog scale (VAS), together with 

information on medication use and concurrent respiratory infections. Lag week 0 PM₂.₅ 

exposure, defined as the weekly average PM₂.₅ concentration over the 7 days preceding each 

weekly VAS assessment, was estimated using geocoded residential and school locations linked 

to governmental air-quality monitoring data. Uncontrolled rhinitis was defined as a VAS score of 

5 or greater. Associations between time-varying PM₂.₅ exposure and symptom outcomes were 

analyzed using multivariable mixed-effects and fixed-effects logistic regression models. 

Analyses were stratified by aeroallergen sensitization status, namely allergic rhinitis and 

nonallergic rhinitis. 

 

Results  

Among 146 children followed for a median of 52 weeks, higher lag week 0 PM₂.₅ exposure was 

consistently associated with increased rhinitis symptom severity across all analytical models (β 

coefficient = 0.260 per 10 µg/m³ of PM₂.₅; 95% confidence interval [CI] = 0.215, 0.306 by 

multivariable mixed-effects model and 0.189, 0.332 by multivariable fixed-effects model; p < 

.001). Increase in PM₂.₅ concentrations during the preceding week was associated with higher 

uncontrolled symptoms of rhinitis, independent of respiratory infections, medication use, and 

seasonality. Associations were observed in both allergic rhinitis and nonallergic rhinitis, with 

generally larger effect estimates among those without aeroallergen sensitization. 

 

Conclusion  

Short-term PM₂.₅ exposure during the week preceding symptom assessment was associated with 

poorer control of rhinitis symptoms in children. These findings provide longitudinal evidence 

that ambient air pollution contributes to pediatric rhinitis morbidity in settings with variable air 

quality. 

 

Keywords: PM₂.₅, pediatric rhinitis, allergic rhinitis, air pollution, Thailand 

 

 

 

 

 



Impact of  PM2.5 Exposure on 
Severity of  Pediatric Rhinitis

Researcher: Rinrada Naka, MD.
Advisor: Assoc. Prof. Wiparat Manuyakorn, MD, PhD.

Co-advisor: Assist. Prof. Ratchaneewan Sinitkul, MD, DPhil.
Department of Pediatrics, Faculty of Medicine,

Ramathibodi Hospital, Mahidol University



Background

• Particulate Matter 2.5 (PM2.5), a complex mixture of solids and liquids particles 
smaller than 2.5 micrometers, can directly damage respiratory system inducing 
abnormal inflammation and various diseases

World Health Organization. (2021). Global air quality guidelines: Particulate matter, ozone, nitrogen dioxide, sulfur dioxide and carbon monoxide (pp. 74–88). Geneva: World Health Organization.
United States Environmental Protection Agency. (2025). Particulate matter (PM) air quality criteria. Washington, D.C.: U.S. Environmental Protection Agency.

Pollution Control Department. (2024). Report on the Situation and Management of Air and Noise Pollution in Thailand, 2024. Bangkok: Pollution Control Department.



Methods

• Objectives:

• Primary objective: To determine the impact of PM2.5 exposure on the severity of 
rhinitis in pediatric patients

• Secondary objective: To assess the threshold levels of PM2.5 concentration 
associated with increased severity of chronic rhinitis, both allergic and non-allergic 
rhinitis, in pediatric patients

• Study design: Prospective cohort observational study

• Sample size: Difference of 2 independent means formula, with anticipated drop-out rate

• Statistical analysis: Multilevel Mixed-effects and Fixed-effects logistic regression 
analysis



Methods

• Inclusion criteria: 
• Aged 2-18 years old 
• Chronic rhinitis visited Pediatric Allergy clinic at outpatient unit in Ramathibodi 

hospital 
• Household and school located in Bangkok metropolitan region

• Exclusion criteria:
• Critical illness, active malignancy and autoimmune diseases
• Recent respiratory tract infection within 4 weeks



Methods

• Interpolation: IDW 
(171 air monitor stations)

• PM2.5 Exposure based on 
time-weighted average 
equations



Average PM2.5 and VAS Across Study Period



Multivariate Mixed-effects Logistic Regression
Analysis of  Factors associated with VAS



Multivariate Mixed-effects Logistic Regression
(Subgroup Analysis: Allergic Rhinitis)



Multivariate Mixed-effects Logistic Regression
(Subgroup Analysis: Nonallergic Rhinitis)



Threshold Analyses of  PM2.5 Exposure levels on 
VAS using WHO Air Quality Guidelines 

Models
Crude Effects Adjusted Effects

β (95%CI) p-value β (95%CI) p-value

Mixed-Effects

< 15 mcg/m³ 0 - 0 -

15-37.5 mcg/m³ -0.164 (-0.368, 0.039) 0.114 0.113 (-0.053, 0.279) 0.181

> 37.5 mcg/m³ 0.076 (-0.192, 0.343) 0.579 0.381 (0.160, 0.603) 0.001

Adjusted for wet season, concurrent respiratory infection, medication use, age



Threshold Analyses of  PM2.5 Exposure levels on 
VAS using WHO Air Quality Guidelines 

Models
Crude Effects Adjusted Effects

β (95%CI) p-value β (95%CI) p-value

Fixed-Effects

< 15 mcg/m³ 0 - 0 -

15-37.5 mcg/m³ -0.165 (-0.370, 0.041) 0.115 0.112 (-0.056, 0.280) 0.188

> 37.5 mcg/m³ 0.075 (-0.195, 0.345) 0.582 0.381 (0.156, 0.603) 0.001

Adjusted for wet season, concurrent respiratory infection, medication use



Conclusion

• Higher ambient PM2.5 exposure, wet season and concurrent respiratory 
infection were associated with an increased rhinitis symptoms among pediatric 
patients both allergic and nonallergic rhinitis

• Minimization of PM2.5 exposure, prevention of respiratory infection and 
medication adjustment should be modified to reduce rhinitis symptoms in 
children



Clinical implication

• Public awareness and proactive management during pollution surges, 
including medication optimization and school-based adjustment for outdoor 
activities

• Public health advocacy for reinforcement of air quality monitoring systems and 
community education on pollution-related respiratory health

• Policy relevance aiming to maintain PM2.5 level below 15 mcg/m³, consistent 
with WHO standards, to protect vulnerable pediatric populations

• Research direction: Future multicenter pediatric cohorts 
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Bridging the Gap Between Guideline and Practice: Impact of Written Asthma Action Plans 
on Adherence and Exacerbation Outcomes in Children 

Anyamanee Sewarit1, Harutai Kamalaporn2, Malinee Nugboon3, Tawinan Pongsri3, Supreeya 
Arunpatcharapat3, Kesanee Chaikhamming3 
Department of Pediatrics, Faculty of Medicine, Ramathibodi hospital, Mahidol University, Thailand 

Background: 

Written asthma action plans (WAAPs) are recommended to enhance self-management and reduce 
exacerbation-related healthcare use. However, their implementation in routine pediatric practice remains 
inconsistent, and evidence regarding their effect on controller adherence during stable periods is limited. 

Methods: 

A prospective cohort study was conducted at the Pediatric Chest Clinic, Ramathibodi Hospital, between 
April 2025 and February 2026. Children aged 1–18 years with GINA-defined asthma receiving inhaled 
corticosteroid therapy were enrolled; those who had used a WAAP within the previous 3 months were 
excluded. All participants received a standardized WAAP at enrollment and were followed every 2 months 
for at least 6 months. The primary outcome was medication adherence measured by proportion of days 
covered (PDC), with ≥75% defined as good adherence. Secondary outcomes included Asthma Control Test 
(ACT) score, asthma control level, exacerbation frequency (yellow- and red-zone events), and spirometric 
parameters. 

Results: 

Thirty-six children were enrolled (63.9% male; mean age 7.8 ± 3.4 years), and 83.3% had moderate-to-
severe asthma. Twenty-one completed follow-up.  

The proportion of well-controlled asthma increased from 41.7% at baseline to 58% and 76% at Visits 1 and 
2 (P=0.03), remaining stable at Visit 3. ACT ≥20 improved from 78.5% at baseline to 100% at Visit 1 
(P=0.031), and remained high at 92.3% and 88.9% at Visits 2 and 3. Good adherence (PDC ≥75%) increased 
from 88.9% to 93.3% and 95.2% at Visits 2 and 3 (P=0.625 and 0.375).  

Yellow-zone events declined from 0.32 to 0.05 events/month (P=0.012), while red-zone events decreased 
from 0.056 to 0.021 events/month (P=0.109). Mean FEV₁ Z-score showed an improving trend across visits 
(P>0.05). 

Conclusions: 

WAAP implementation was associated with improved adherence, better asthma control, and fewer 
exacerbations in routine pediatric practice. These findings support integrating WAAP into standard asthma 
care to translate guideline recommendations into real-world clinical benefits. 
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Asthma Action Plan

Global Initiative for Asthma (GINA) Executive and Science committees. Global strategy for asthma management and prevention updated 2024



Written Asthma Action Plan

Lakupoch et al.. Asian Pac J Allergy Immunol. 2018 Jun;36(2):88-92

Reduce 
ER visit
Unplan OPD visits
Admission days
School absence days

well 
control

Mild 
exacerbation

severe
exacerbation



Objective

To evaluate association between WAAP use and 
medical adherence in children with asthma

To evaluate association between WAAP use and 
asthma treatment outcome during exacerbations

1

2



Study Design

Prospective Cohort Study

Primary outcome Secondary outcome

● Adherence to controller
Proportion of day cover (PDC)
(from prescription refill, interview) 

● ACT score
● control status
● number of exacerbation 

(events/month)



Enrollment Visit 1

Data 
Collection

Visit 2

+ 2 month

Data 
Collection

Data 
Collection

Visit 3

+ 2 month

Data 
Collection

+2 monthAsthma patient 
Age 1-18 years old 
Rama chest clinic

162 patients

36 patients

Never use WAAP
42 patients

(26 %)

36 patients 30 patients 21 patients

April 2025 – February 2026



Baseline Characteristics

N = 36

Age (y) (mean, SD) 7.8 (± 3.37)

Gender (male) (n ,%) 23  (63.9 %)

Moderate to severe asthma (n,%) 30 (83.3%)

Well control asthma (n,%) 15 (41.7%)
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Patient with ACT score ≥ 20
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Exacerbation event / months
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Number of Patients with Exacerbation 
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Self-management during Severe Exacerbation

Baseline 
(N=36)

2 month
(N=36)

4 month
(N=30)

6 month
(N=21)

Number of patient in red zone (N, %) 5 (14%)
all admit

1 (3%)
all admit

2 (7%)
all admit

1 (5%)
discharge

Oral prednisolone use (N, %) 0 (0) 0 (0) 0 (0) 1 (100)

Appropriated reliever use  (N, %) 0 (0) 0 (0) 0 (0) 1 (100)

all patients use 4 puff of ventolin MDI instead of 6-10 puff **



Limitations

• Sample size smaller than calculated target (36 vs 56)

• Single-center study

• High baseline adherence (ceiling effect)



Conclusion
• WAAP is not only a tool for managing acute exacerbations.
• but also play a role in improving medication adherence and supporting day-to-day 

asthma control

• may require reinforcement strategies 
(simulation training, repeated counseling, or digital support) 
to optimize behavior during severe attacks.

• Systematic integration of WAAP into routine asthma clinic practice may improve 
measurable real-world clinical outcomes.
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Asthma

Wanlapakorn N, Srittippayawan S, Deerojanawong J. Asian Pac J Allergy Immunol 2014;32:287-92

● Asthma is common, chronic respiratory disease 

The GAN Phase I study in Thailand, The global asthma report (2022)

Prevalence was 9-14.6%
Exacerbation 40 - 50%

● significant financial burden on the public health system, 
$4316 per child,  $190.6 million per year



Literature Review
Study N Intervention Outcome

Ducharme et al.
Canada, 2010

219
1-17 y, 

asthma at ED

WAAP increase adherence to controller
increase physicians’ prescription of controller

Lakupoch et al.
Thailand, 2018

49
5-18 y, asthma

WAAP decrease ER visit, unscheduled OPD visit, 
admission days, school absent days

Juliawati et al.
Malaysia, 2023

120
6-12 y, partly 

control asthma

WAAP improve PAQLQ
Improve ACT

Bansal et al.
India, 2023

60
5-17 y, asthma

WAAP decrease missed dose of controller
decrease need of rescue medication

improve ACT, PAQLQ



METHOD



Population

Inclusion Criteria Exclusion Criteria

● Children age 1-18 years old
● Diagnosed as asthma based 

on GINA guideline, treat in 
pediatric chest clinic, 
Ramathibodi hospital

● Use of controller ICS

● Use of WAAP within 3 month 
prior to study

● Refuse to participate to the 
study



Sample Recruitment
Patient diagnosed asthma

162 patients 

Newly Dx < 1 y
29 patients 

Asthma with WAAP
120 patients 

Asthma without WAAP 
42 patients

Dx asthma > 1 y
13 patients 

Loss follow up
6 patients Patient with 

WAAP  36 patients

Complete 3 visits
21 Patients 

Follow up 2 visits
30 patients

Follow up 1 visits
36 patients



Data Collection

Demographic Data Asthma Data

● gender 
● age
● weight, height, BMI
● comorbidity
● allergic test 
● onset of asthma
● family history 

● severity of asthma
● level of control
● asthma control test (ACT)
● spirometry 
● medication Adherence
● inhaler technique
● current medication



Sample Size

Sample size for testing and one 
population proportion
• Output: 

Z (0.975) = 1.96
• Z (0.8) = 0.84,
• Reference value (p0) = 0.35
• Proportion (p) = 0.2 Calculated sample size (n) = 56



Statistical Analysis

Descriptive Analysis Comparative Analysis

● mean, SD
● medians, IQR
● frequencies (percent)

● McNemar test
● Wilcoxon Signed Rank Test
● T-test
● Correlation, Regression



Demographic Data

N = 36

obesity (n,%) 9  (25%)

Co-morbidity AR (n, %) 32  (88.9%)

SPT positive (n, %) 13 (36.2%)

Second hand smoker (n, %) 12 (33.3%)

History of ET tube/ HHHFNC 15 (41.7%)

family history of asthma (n, %) 11 (30.6%)



Level of control asthma

Baseline 
(N=36)

V1 
(N=36)

V2 
(N=30)

V3 
(N=21)

V4 
(N=4)

Severity of Asthma (N,%)
- mild
- moderate
- severe

6 (16.7)
27 (75)
3 (8.3)

4 (11.1)
30 (83.3)

2 (5.6)

6 (20)
21 (70)
3 (10)

3 (14.3)
14 (66.7)

4 (19)

1 (25)
2 (50)
1 (25)

Level of control (N,%)
- well control
- partly control
- poor control

15 (41.7)
18 (50)
3 (8.3)

21 (58.3)
12 (33.3)

3 (8.3)

23 (76.7)
5 (16.7)
3 (6.7)

16 (76.2)
2 (23.8)

0 (0)

3 (75)
1 (25)
0 (0)
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Level of control asthma

McNemar Test

Baseline (N=36) V1 (N=36) P- value

Well Control Asthma (N, %) 15 (41.6) 21 (58.3) 0.70

Baseline (N=30) V2 (N=30) P- value

Well Control Asthma (N, %) 12 (40) 23 (76.6) 0.03

Baseline (N=21) V3 (N=21) P- value

Well Control Asthma (N, %) 7 (33.3) 16 (76.2) 0.004



ICS intensity

Baseline 
(N=36)

V1 
(N=36)

V2 
(N=30)

V3 
(N=21)

V4 
(N=4)

ICS intensivity (N,%)
- low
- moderate
- high

9 (25)
24 (66.7)

3 (8.3)

11 (30.6)
23 (63.9)

2 (5.6)

10 (33.3)
17 (56.7)

3 (10)

8 (38.1)
9 (42.9)
4 (19)

2 (50)
1 (25)
1 (25)
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ICS intensity

Baseline (N=36) V1 (N=36) P- value

Low Intensity ICS (N, %) 9 (25) 11 (30.55) 0.75

Baseline (N=30) V2 (N=30) P- value

Low Intensity ICS (N, %) 7 (23) 10 (33.33) 0.508

Baseline (N=21) V3 (N=21) P- value

Low Intensity ICS (N, %) 5 (23.8) 8 (38.09) 0.453

McNemar Test



ACT score

Baseline (N=32) V1 (N=31) P-value

ACT score 23 (20,25) 25 (23,27) 0.001

Baseline (N=32) V2 (N=26) P-value

ACT score 23 (20,25) 25 (24,27) 0.009

Baseline (N=32) V3  (N=18) P-value

ACT score 23 (20,25) 25 (24,27) 0.024

Wilcoxon Signed Rank Test



Patient with ACT score ≥ 20

McNemar Test

Baseline (N=24) V2 (N=24) P- value

ACT > 20 (N, %) 18 (75) 23 (95.8) 0.125

Baseline (N=16) V3 (N=16) P- value

ACT > 20 (N, %) 12 (75) 15 (93.75) 0.375

Baseline (N=31) V1 (N=31) P- value

ACT > 20 (N, %) 23 (74.19) 31 (100) 0.031



PDC

Baseline 
(N=36)

V1 
(N=36)

V2 
(N=30)

V3 
(N=21)

PDC 96.6 
(84.1, 100)

100 
(93, 100)

100 
(100, 100)

100 
(100, 100)

PDC > 0.75 (N, %) 32 (88.9) 32 (88.9) 28 (93.3) 20 (95.2)



Baseline vs V1 p=0.107
Baseline vs V2 p=0.405
Baseline vs V3 p=0.068

Wilcoxon Signed Rank Test

PDC (Median, IQR)
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PDC

Baseline (N=36) V1 (N=36) P-value

PDC 96.6 (84.1, 100) 100 (93, 100) 0.107

Baseline (N=36) V2 (N=30) P-value

PDC 96.6 (84.1, 100) 100 (100, 100) 0.405

Baseline (N=36) V3  (N=21) P-value

PDC 96.6 (84.1, 100) 100 (100, 100) 0.068

Wilcoxon Signed Rank Test



Patient with PDC ≥ 75%

McNemar Test

Baseline (N=36) V1 (N=36) P- value

PDC > 0.75 (N, %) 32 (88.9) 32 (88.9) 1.00

Baseline (N=30) V2 (N=30) P- value

PDC > 0.75 (N, %) 26 (86.7) 28 (93.3) 0.625

Baseline (N=21) V3 (N=21) P- value

PDC > 0.75 (N, %) 17 (80.9) 20 (95.2) 0.375



Patient with Correct ICS technique

Baseline (N=36) V1 (N=36) P- value

technique correct (N, %) 33 (91.7) 35 (97.2) 0.625

McNemar Test

Baseline 
(N=36)

V1 
(N=36)

V2 
(N=30)

V3 
(N=21)

V4 
(N=4)

ICS technique (N,%)
- correct
- incorrect

33 (91.7)
3 (8.3)

35 (97.2)
1 (2.8)

29 (96.7)
1 (3.3)

20 (95.2)
1 (4.8)

4 (100)
0 (0)



Patient with Correct ICS technique
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Spirometry Z-scores

Baseline 

(N=18)

V1 

(N=12)

V2 

(N=13)

V3 

(N=5)

FEV1 Z-score -0.278 (2.05) -0.013 (1.93) -0.341 (2.31) 0.628 (0.53)

FEV1/FVC Z-score -0.753 (1.82) 0.018 (1.79) -0.717 (2.03) 0.688 (1.10)

Mean, SD



Spirometry Z-scores
Baseline (N=18) V1  (N=12) P value

FEV1 Z-score -0.278 (2.05) -0.013 (1.93) 0.477

FEV1/FVC Z-score -0.753 (1.82) 0.018 (1.79) 0.050

Baseline (N=18) V2 (N=13) P value

FEV1 Z-score -0.278 (2.05) -0.341 (2.31) 0.657

FEV1/FVC Z-score -0.753 (1.82) -0.717 (2.03) 0.155

Baseline (N=18) V3 (N=5) P value

FEV1 Z-score -0.278 (2.05) 0.628 (0.53) 0.465

FEV1/FVC Z-score -0.753 (1.82) 0.688 (1.10) 0.715

Wilcoxon Signed Rank Test



Baseline 

(N=36)

V1 

(N=36)

V2 

(N=30)

V3 

(N=21)

patient with yellow event  (N, %) 13 (36.1) 11 (30.56) 2 (6.67) 3 (14.28)

yellow event /month (mean, SD) 0.32 ± 0.58 0.20 ± 0.35 0.05 ± 0.19 0.05 ± 014

Yellow event 



Patients with Exacerbation 

Baseline (N=36) V1 (N=36) P-value

Patient with yellow event (N,%) 13 (36.11) 11 (30.5) 0.205

Baseline (N=30) V2 (N=30) P-value

Patient with yellow event (N,%) 11 (36.67) 2 (6.67) 0.002

Baseline (N=21) V3 (N=21) P-value

Patient with yellow event (N,%) 8 (38.10) 3 (14.29) 0.031

McNemar Test



Yellow event 

Baseline (N=36) V1 (N=36) P-value

yellow event/mo (mean, SD) 0.32 ± 0.58 0.20 ± 0.35 0.344

Baseline (N=36) V2 (N=30) P-value

yellow event/mo (mean, SD) 0.32 ± 0.58 0.05 ± 0.19 0.016

Baseline (N=36) V3 (N=21) P-value

yellow event/mo (mean, SD) 0.32 ± 0.58 0.05 ± 014 0.012

Wilcoxon Signed Rank Test



Yellow event 

Baseline 

(N=36)

V1 

(N=36)

V2 

(N=30)

V3 

(N=21)

patient with yellow event  (N, %) 13 (36.1) 11 (30.56) 2 (6.67) 3 (14.28)

correct reliever use  (N, %) 7 (53.8) 9 (81.8) 1 (50) 3 (100)

double dose ICS (N, %) 1 (7.7) 3 (27.27) 0 (0) 1 (33.3)

Baseline (N=11) V1 (N=11) P- value

correct reliever use (N, %) 3 (27.2) 6 (54.5) 0.25

McNemar Test

Cannot calculate double dose ICS McNemar Test due to low sample



Patient’s response to Yellow Event
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Yellow event 

Baseline (N=32) V1  (N=36) P-value

red event /month (mean, SD) 0.056(0.17) 0.029 (0.17) 0.5

Wilcoxon Signed Rank Test

Baseline (N=32) V2  (N=30) P-value

red event /month (mean, SD) 0.056(0.17) 0.028 (0.098) 0.46

Baseline (N=32) V3  (N=21) P-value

red event /month (mean, SD) 0.056(0.17) 0.028 (0.098) 0.109



Patients with Exacerbation 
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Patients with Exacerbation 

Baseline (N=36) V1 (N=36) P-value

Patient with red event (N,%) 5 (13.89) 1 (2.78) 0.063

Baseline (N=30) V2 (N=30) P-value

Patient with red event (N,%) 4 (13.33) 2 (6.67) 0.234

Baseline (N=21) V3 (N=21) P-value

Patient with red event (N,%) 3 (14.28) 1 (4.76) 0.250

McNemar Test



Spirometry Z-scores
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ACT score Overtime by Adherence status

Baseline   p=0.064
V1             p=0.055
V2             p=0.187
V3             p=0.970

Independent T-test
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Spirometry Z-scores
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ACT score : PDC Regression

Beta p-value R2

Baseline (N=36) 0.371 0.037 0.138

visit 1 (N=36) 0.295 0.107 0.087

visit 2 (N=30) 0.260 0.200 0.068

visit 3 (N=21) 0.181 0.471 0.029

Linear regression



ACT x Adherence by PDC score
baseline (N=32) PDC > 0.75 (29) PDC < 0.75 (3) P-value

ACT score (mean, SD) 22.89 (3.44) 18.66 (5.50) 0.064

visit 1 (N=31) PDC > 0.75 (28) PDC < 0.75 (3) P-value

ACT score (mean, SD) 24.82 (2.35) 22.00 (1.73) 0.055

visit 2 (N=26) PDC > 0.75 (24) PDC < 0.75 (2) P-value

ACT score (mean, SD) 24.79 (3.20) 21.50 (4.94) 0.187

visit 3 (N=18) PDC > 0.75 (17) PDC < 0.75 (1) P-value

ACT score (mean, SD) 24.89 (3) 25.00 0.970

Independent T-test



ACT x Adherence by PDC score
baseline yellow event P-value

PCD 0.026 0.881

Correlation

visit 1 yellow event P-value

PCD -0.251 0.140

visit 2 yellow event P-value

PCD -0.330 0.080

visit 3 yellow event P-value

PCD 0.180 0.938

baseline red event P-value

PCD -0.215 0.208

Correlation

visit 1 red event P-value

PCD 0.087 0.612

visit 2 red event P-value

PCD 0.034 0.857

visit 3 red event P-value

PCD 0.018 0.938



ACT x Adherence by PDC score
Baseline (N=36) ACT P-value

PCD 0.371 0.037

visit 1 (N=36) ACT P-value

PCD 0.295 0.107

visit 2 (N=30) ACT P-value

PCD 0.260 0.200

visit 3 (N=21) ACT P-value

PCD 0.181 0.471

Correlation



Discussion



WAAP with Adherence
• Baseline adherence was already high before WAAP use 

• After WAAP implementation:
Median PDC increased to 100% at all follow-up visits
Proportion with patients with PDC ≥75% slightly increased

changes were not statistically significant

• Likely ceiling effect due to high baseline adherence
→ Highly engaged caregivers may limit measurable improvement

• WAAP did not significantly increase quantitative adherence
But may have reinforced adherence maintenance



WAAP with Asthma Treatment outcome
WAAP was associated with improved symptom control.
• significant improvement in ACT score at all follow-up visits
• significantly increased well-controlled asthma
• Improvement sustained through follow-up

During yellow event
• significant reduction in 

frequency of events per month
proportion of patients experiencing yellow events

• trend toward improved controller step-up behavior, correct reliever use
• WAAP appears effective in early exacerbation recognition and management.



WAAP with Asthma Treatment outcome
During Red event
• decrease in red-zone frequency, but not statistically significant 
• all severe events resulted in hospital visits
• minimal home oral steroid use despite availability

• patients did not use reliever inhaler according to recommended dosage.
(All patients used only 4 puffs of salbutamol MDI instead of 6–10 puffs)

• this indicates a gap between written instruction and real-life emergency behavior
Caregivers may hesitate to administer higher reliever doses.
Anxiety during severe symptoms may override prior education.



WAAP with Asthma Treatment outcome

Spirometry

• No significant improvement in FEV1 or FEV1/FVC Z-scores

• Lung function near-normal at baseline

• Small spirometry subgroup size



Relationship of adherence and clinical control

ACT and PDC

• at baseline,  positive correlation between PDC and ACT (Beta 0.371, p=0.037)

• association weakened and became non-significant after WAAP

• perhaps from uniformly high adherence

• and low power of sample sized thorough follow up so statistical variability decreased, 



Comparison to previous study
• Consistent with previous literature: Improved ACT, Reduced exacerbation frequency, 

Improved self-management

This study adds:
• objective adherence measurement (PDC)
• detailed analysis of behavior during exacerbation
• identification of incorrect reliever use during severe attacks

suggests that education alone may not fully translate into appropriate emergency 
action.



WAAP with Adherence
• Baseline adherence was already high before WAAP use 

Median PDC ~96.6%, 88.9% of patients achieved PDC ≥75%
• After WAAP implementation:

Median PDC increased to 100% at all follow-up visits
Proportion with patients with PDC ≥75% slightly increased (up to 95.2%)

• changes were not statistically significant
Likely ceiling effect due to high baseline adherence
Tertiary-care setting with structured follow-up
→ Highly engaged caregivers may limit measurable improvement

• WAAP did not significantly increase quantitative adherence
But may have reinforced adherence maintenance



Clinical Implication
• WAAP should remain a routine component of pediatric asthma management

• benefits extend beyond medication adherence
improves structured response during exacerbation
reduces mild exacerbation burden



Severity of asthma

Global Initiative for Asthma (GINA) Executive and Science committees. Global strategy for asthma management and prevention updated 2024

● Severe asthma :  require high-dose ICS-LABA to prevent uncontrolled or uncontrolled 
with high-dose ICS-LABA 

● Moderate asthma : well controlled with step 3 or step 4 treatment 
(low or medium dose ICS-LABA)

● Mild asthma : well controlled with low-intensity treatment
(as needed low dose ICS-formoterol, low dose ICS + as needed SABA)



Recent asthma symptom control

Global Initiative for Asthma (GINA) Executive and Science committees. Global strategy for asthma management and prevention updated 2024



Asthma Control Test (ACT)

Score range from 5-25
● Score 20-25 are classified as well controlled asthma
● Score 16-19 are classified as not well controlled asthma
● Score 5-15  are classified as very poor controlled asthma 

The minimum clinically important difference is 3 points

Global Initiative for Asthma (GINA) Executive and Science committees. Global strategy for asthma management and prevention updated 2024



นายแพทย์นิวฒันนธ์รรมรงค์ บุญทรงไพศาล



Abstract 

Title: Effect of PM2.5 on lung function, airway inflammation, and asthma control in subjects 

with asthma.  

Authors: Warawut Chaiwong, PhD, PT,1 Pilaiporn Duangjit, BS,2 Athavudh Deesomchok, 

MD,3 Chalerm Liwsrisakun MD.4 

Affiliation: Division of Pulmonary, Critical Care and Allergy, Department of Internal 

Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand 50200 

Background: Increasing evidence suggests that exposure to fine particulate matter ≤ 2.5 µm 

in aerodynamic diameter (PM2.5) adversely affects people with asthma. However, most studies 

have been conducted in Western countries, where ambient pollution patterns differ from those 

in Thailand, particularly in the North. We therefore assessed the effects of PM2.5 on lung 

function, airway inflammation, and asthma control in adults with asthma. 

Methods: We conducted a prospective observational study in March (High PM2.5 period) and 

August (Low PM2.5 period) 2023 at the Lung Health Center, Faculty of Medicine, Chiang Mai 

University, Chiang Mai, Thailand. Lung function was assessed by spirometry and impulse 

oscillometry (IOS), airway inflammation by fractional exhaled nitric oxide (FeNO), and asthma 

control by the Asthma Control Test (ACT). Outcomes during high PM2.5 and low PM2.5 periods 

were compared in adults with asthma. 

Results: We enrolled 42 adults with well-controlled asthma receiving maintenance inhaled 

corticosteroids (ICS) (mean age 56.2 ± 12.4 years, 69.0% female). FeNO was significantly 

higher during the high PM2.5 period than during the low PM2.5 period [median 21.5 (IQR; 12.0, 

32.5) vs 15.0 (IQR; 10.0, 28.5)], p < 0.001). ACT scores were significantly lower during the 

high PM2.5 period (22.8 ± 2.1 vs 23.5 ± 1.9; p = 0.026). However, there was no significant 

increase in IOS-derived airway resistance during the high PM2.5 period, and spirometric indices 

did not decline significantly. 

Conclusions: In adults with well-controlled asthma treated with ICS, high PM2.5 period were 

associated with increased airway inflammation and a small but significant worsening of asthma 

control, without measurable changes in spirometric indices or increases in IOS-derived airway 

resistance. These findings underscore the importance of continued controller therapy and 

patient counseling on strategies to reduce PM2.5 exposure. 

Keywords: PM2.5, asthma, inhaled corticosteroids, lung function, airway inflammation 
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Introduction

• is a growing problem in global health

• associated with the development of diseases, worsening of 

diseases, increased mortality

• usually starts in January and ends in April in northern Thailand 

Pengchai, et al. 2009. WHO 2024. 9. Rinaldi, et al. 2024. 

PM2.5
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Introduction

PM2.5 and Asthma

• increased symptoms

• worsening of control 

• increased acute exacerbation, ER visit, hospitalization

• increased mortality 

Liwsrisakun, et al. 2023. Surit, et al, 2023. Song, et al. 2022, Zhong, et al. 2026.

However, most studies have been conducted in Western 
countries, where ambient pollution patterns differ from 

those in Thailand, particularly in the North. 

To assess the effects of PM2.5 on lung function, airway inflammation, and 
asthma control in well-controlled asthma receiving maintenance ICS.
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Materials and Methods

Study Design
• A prospective observational study was conducted.

The first period
20-24 March 2023 
(pollution period) 

The second period
7-11 August 2023 

(non-pollution period)
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Materials and Methods

Data collection

• Age

• Sex

• BMI

• Smoking status

• Underlying diseases

• Regularly used medications 

• Doses of ICS (low, medium, high)

• Home air purifier used and duration of application per day

• Outdoor use of N-95 mask during pollution period
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Materials and Methods

Population

Inclusion criteria

• Adult with age > 20 years

• Well-controlled asthma defined by ACT ≥ 20

• Use ICS as a controller medication

• Resided in Chiang Mai

Exclusion criteria 

• Severe asthma 

• BMI > 30 kg/m2

• Uncontrolled underlying diseases

• Current diagnosis of other active respiratory diseases 

• Current smoking or quit smoking < 6 months
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Materials and Methods

Air Pollutants (PM2.5) and Meteorological Parameters

• PM2.5 data were obtained from the PCD, located in Muang Chiang Mai.

• Level of daily PM2.5 of 15 µg/m3 to determine the high and low monthly average of PM2.5  was used 

according to the 2021 WHO standard. 

WHO. 2024
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Materials and Methods

Outcomes 

ICS-controlled asthma

High pollution period vs. Low pollution period

• Spirometry: FEV1, FVC, FEV1/FVC, FEF25-75

• IOS: R5-R20, AX, Fres

• FeNO (flow rate of 50 mL/s)

• Asthma control test (ACT) (0-25)
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Materials and Methods

Sample size estimation 

• based on R5-R20 in well-controlled asthma in the previous study (0.62 ± 0.63)

• the expected R5-R20 will be increased in the pollution period (0.80)

• power was set as 0.8 and significance level was set as 0.05

• 35 subjects was required

• anticipated drop out rate was 15-20%

• thus, 42 subjects were enrolled

Chaiwong, et al. 2020. 
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Materials and Methods

Statistical Analysis
• Paired sample T-test or Wilcoxon sign rank test 

     To compare outcomes between the pollution and non-pollution periods

• Statistical significance was set at a p-value < 0.05. 

• All statistical analyses were performed using STATA version 16.1.
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Results
Demographic Data

Variables n=42

Age (years) 56.2 ± 12.4

Female sex, n (%) 29 (69.0)

Height (cm) 156.1 ± 7.7 

Body weight (kg) 63.3 ± 14.7 

BMI (kg/m2) 25.9 ± 5.3

Age of asthma onset (years) 39.4 ± 14.8

Smoking status n (%)

Non-smoker 37 (88.1)

Current-smoker 0 (0.0)

Ex-smoker 5 (11.9)
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Results
Demographic Data (Underlying diseases and Medication Used) and Information on Exposure to PM2.5

Variables n=42
Underlying disease

No 26 (61.9)
Cardiovascular 10 (23.8)
Metabolic 2 (4.8)
Cardiovascular + Metabolic 4 (9.5)

Inhaled Medication used
ICS + LABA 39 (92.9)
ICS + LABA + LAMA 3 (7.1)

ICS (dose) 
Low 25 (59.5)
Medium 15 (35.7)
High 2 (4.8)

Information of Exposure to PM2.5 in Pollution Period
Wearing pollution protection e.g., N-95 (yes) 4 (9.5)
Have an air purifier in the house (yes) 20 (47.6)
Time in the room with air purifier (hours/day) (median, IQR) 8.0 (6.5, 10.5)
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Results

Monthly Average of Daily Average PM2.5
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Results

Asthma control test (ACT)  
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Results

Spirometry (z-score)
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Results

Impulse Oscillometry (IOS)
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Results

FeNO (ppb) (flow rate of 50 mL/s)
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Discussion

• Each 10 µg/m³ increase in monthly mean PM10 was associated with a significant 

decrease in monthly mean ACT score (adjusted β = −0.101; 95% CI −0.165 to −0.037).

High PM2.5 ACT

Liwsrisakun, et al. 2023. 

• PM2.5 exposure is associated with decreased asthma control in individuals with 

asthma.

• However, the mean and SD of ACT score during high PM2.5 periods ≥ 20. 
     (22.8 ± 2.1, Mean change , -0.7) (MCID 3 points)

Schatz, et al. 2009.
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Discussion

High PM2.5 

Spirometric indices

Ling, et al. 2009. 

Airway resistance 
and reactance

• All asthma patients were well-controlled by ICS + LABA.

• Half of them had air purifier (median time used 8 hours/day)

• ICS may improve airway function.

Cui, et al. 2020.

• Air purifier is a practical method to improve lung function. 
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Discussion

• FeNO is a sensitive biomarker for air pollutant-induced airway inflammation.

• Inflammation is a common response to environmental exposures, such as  PM2.5.

High PM2.5 FeNO

Anand, et al. 2024. 

• However, the median and IQR FeNO during high PM2.5 periods is lower than 50. 
[21.5, (12.0, 32.5), relative change, 43.3%] (MCID 20% relative change)

Noble, et al. 2026.

Chaiwong, et al. 2025.

• ICS might mitigate PM2.5-induced systemic inflammatory biomarkers in asthma.
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Discussion

Limitations

• Only well-controlled asthma were included.

 - Limited generalizable to not well-control asthma population

• Study design: Observational seasonal comparison

 - Adjusted time-series studies are needed to confirm these findings.  

• Exposure data: PM2.5 was measured at one site.  

 - Future studies should use personal sensors.
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Conclusions

In adults with well-controlled asthma treated with ICS,

   

                   High PM2.5 

• These findings underscore the importance of continued controller 

therapy and patient counseling on strategies to reduce PM2.5 exposure.

Spirometric indices
Airway resistance 
and reactance

FeNO

ACT not met MCID
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Thank you for your attention
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Prevalence and characteristics associated with e-cigarette use in Thai adolescents : A cross-sectional study 

Wongsathon Wongsuksawat1 Napol Kowpanich1 Tharanthorn Lohapongsathorn1 Patramon Patrasirikul1  

Chanapai Chaiyakulsil2,3,5 Pimchanok Junsawat2 Paskorn Sritipsukho2,4,5,6 Onsuthi Pharadornuwat2,3 
1Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 

2Department of Pediatrics, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 
3Division of Pediatric Critical Care, Department of Pediatrics, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 

4Division of Allergy and Immunology, Department of Pediatrics, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 
5Center of Excellence in Applied Epidemiology, Thammasat University, Pathum Thani, Thailand 

6Center of Excellence for Allergy, Asthma and Pulmonary Disease, Thammasat University, Pathum Thani, Thailand 

Background: Electronic cigarettes (e-cigarettes) have become increasingly popular worldwide. They cause health 
risks, particularly to the respiratory system, affecting both users and those exposed to second- and third-hand 
aerosols. In Thailand, e-cigarette use is rising, with a trend towards a younger age of initiation. 

Aims and Objectives: This study aims to evaluate the prevalence, characteristics, and level of knowledge among 
Thai adolescent students.  

Methods:  This cross-sectional study recruited high school and college students aged 15–20 years who attended 
the TU Open House 2025 at the Faculty of Medicine, Thammasat University. Participants were approached in 
person using convenience sampling. Each participant received a unique QR code that linked to a confidential, self-
administered online questionnaire adapted from the Global Youth Tobacco Survey (GYTS) core questionnaire. 
Based on their responses, participants were classified into three groups: e-cigarette users, conventional cigarette 
users, and non-users. 

Results: There were 319 Thai students participated; 221 (69.3%) were female. The overall prevalence of smoking 
was 8.8% (95% CI: 5.1%–12.4%). Of these, 7.8% ( 95% CI: 5.1%–11.4%) were e-cigarette users. Other substance 
use, especially marijuana, was significantly higher among e-cigarette users compared to non-users (100% vs. 0%, 
p=0.001). Living away from family was also significantly associated with e-cigarette use (25.71% vs 5.6%, 
p=0.002). Additionally, a clear dose–response relationship was observed between e-cigarette use and the proportion 
of classmates who smoked: prevalence was 25% among students with ≥50% smoking classmates, 12.10% among 
those with <50%, and 2.86% among those with none, respectively (p = 0.001). 

Conclusions: The prevalence of e-cigarette use among young Thai adolescents was high according to the World 
Health Organization. Other substance use, living away from family, and having more than half of classmates who 
smoked were significant factors associated with e-cigarette use. 
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Chronic obstructive pulmonary disease and asthma among workers and residents of Navanakorn 

industrial zone, Thailand 

Apiwat Pugongchai1,*, Kanyada Leelasittikul1, Narongkorn Saiphoklang2,3, Pitchayapa Ruchiwit2, 

Pasitpon Vatcharavongvan4, Orapan Poachanukoon3,5 

1Medical Diagnostics Unit, Thammasat University Hospital, Pathum Thani, Thailand 

2Department of Internal Medicine, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 

3Center of Excellence for Allergy, Asthma and Pulmonary Diseases, Thammasat University Hospital, 

Pathum Thani, Thailand 

4Department of Community Medicine and Family Medicine, Faculty of Medicine, Thammasat University, 

Pathum Thani, Thailand 

5Department of Pediatrics, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 

ABSTRACT 

Background: Industrial activities may contribute to airway diseases, particularly chronic obstructive 

pulmonary disease (COPD) and asthma, which are major respiratory health problems with geographically 

variable prevalence. This study aimed to determine the prevalence of COPD and asthma and to identify 

factors associated with abnormal pulmonary function among workers and residents of the Navanakorn 

Industrial Zone, Thailand. 

Methods: A cross-sectional study was conducted between September 2025 and January 2026 among adults 

aged ≥18 years who worked or lived in the Navanakorn Industrial Zone. Data collected included 

demographics, comorbidities, respiratory symptoms, chest radiographs, and spirometry parameters: forced 

vital capacity (FVC), forced expiratory volume in one second (FEV1), and bronchodilator responsiveness 

(BDR). COPD was defined as respiratory symptoms with at least one risk factor and a post-bronchodilator 

FEV1/FVC<70%. Asthma was defined as respiratory symptoms with a positive BDR. 



Results: Among 373 participants (65.4% female; mean age 55.0±13.6 years), the prevalence of COPD and 

asthma was 4.3% and 5.4%, respectively. Abnormal chest radiographs were found in 8.6% of participants, 

while abnormal pulmonary function was identified in 30.8%. Lung function abnormalities included airway 

obstruction (12.9%), restrictive patterns (9.7%), mixed defects (2.1%), and small airway disease (6.2%). A 

positive BDR was observed in 2.4%. Multivariable logistic regression identified increasing age, male sex, 

a history of asthma, and chest tightness as independent predictors of abnormal lung function. 

Conclusions: COPD and asthma were prevalent among individuals working or living in the industrial zone, 

and abnormal pulmonary function—particularly obstructive defects—was common. Increasing age, male 

sex, a history of asthma, and respiratory symptoms were associated with a higher likelihood abnormal lung 

function, underscoring the need for targeted surveillance and preventive public health interventions in 

industrial settings. 

Keywords: asthma, chronic obstructive pulmonary disease, industrial zone, obstruction, pulmonary 

function 
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Background and Objective

(COPD, Asthma, Silicosis)
caused by prolonged exposure
to chemicals, dust, and fumes

exists
Asthma 3-10%     , COPD 4-8%      , but
specific epidemiological data for
industrial zones is missing

 To determine
prevalence of COPD and asthma, and
identify risk factors for abnormal
pulmonary function in Navanakorn zone

1.Murgia N, Akgun M, Blanc PD, et al. Pulmonology. 2025;31(1):2416808
2.Tustin, Aaron W et al. American journal of industrial medicine vol. 65,1 (2022): 12-19
3.Leung, Chi Chiu et al. Lancet vol. 379,9830 (2012): 2008-18
4.Dejsomritrutai, Wanchai et al. Chest vol. 129,3 (2006): 602-9
5.Saiphoklang, Narongkorn et al. Diseases vol. 13,5 130. 23 Apr. 2025
6.Pothirat, Chaicharn et al. International journal of chronic obstructive pulmonary disease vol. 10 1035-42

(1-3)

(4-5) (5-6)



Cross-sectional study
September 2025 - January 2026

 Approved by Thammasat University IRB, COA No. 106/2568
NCT07383896

Methods
Recruitment

Total Screened: 385

Excluded: 13
(Infection/Inability)

Tools

Spirometry
with BDR test

Chest X-Rays
reviewed by 2
radiologists

Questionnaire

Protocol

ATS/ERS
Guidelines

BDR testing
with 400 μg
salbutamol

Analysis

Multivariable
logistic
regression
(SPSS v26.0)

1.Graham, Brian L et al. American journal of respiratory and critical care
medicine vol. 200,8 (2019): e70-e88

(1)

Bronchodilator response (BDR)



PC-based spirometer using Global Lung Function Initiative
(GLI) reference equations.

Parameters:
FVC, FEV₁, FEV₁/FVC ratio, FEF₂₅₋₇₅

1.Quanjer, Philip H et al.  The European respiratory journal vol. 40,6 (2012): 1324-43
2.GOLD COPD report: 2026 update. Available online: http://goldcopd.org
3.2025 GINA Strategy Report. Available online: http://ginasthma.org
4.Stanojevic, Sanja et al. The European respiratory journal vol. 60,1 2101499. 13 Jul. 2022
5.Ciprandi, Giorgio et al. Allergy and asthma proceedings vol. 33,1 (2012): e5-8

COPD

ASTHMA

ABNORMAL
FUNCTION

(Cough/Dyspnea)             (Smoking/Biomass)                   (Post-Bronchodilator)

(Wheeze/Tightness)                              (>10% increase in FEV₁ or FVC)

(1)

(2)

(3)

(4-5)

 FEV₁/FVC < Lower Limit of Normal (LLN)
FVC < LLN

FEF₂₅₋₇₅ < 65% predicted

Methods

LUNG



65.4% Female / 34.6% Male
Mean Age: 55.0 ± 13.6 years

Mean 14.6 pack-years

Results: Baseline characteristics (n=373)



Results: Baseline characteristics (n=373)



Hypertension (29.0%)
Dyslipidemia (21.2%)
Allergic rhinitis (10.7%)

Results: Baseline characteristics (n=373)



Other Industries: 35.1%

Textile Industry: 8.8%

Results: Baseline characteristics (n=373)

0.037



Comparable to national
average (3-10%)

Comparable to national
average (4-8%)

While diagnosed disease rates align with national averages, the high rate of
overall lung functional abnormality (30.8%) suggests significant sub-clinical impact.

Pulmonary function dataResults:



While diagnosed disease rates align with national averages, the
suggests significant sub-clinical impact.

Asthma: 5.4%
Consistent with Thai

general population 3-10%

COPD: 4.3%
Consistent with Thai

adults 4-8%

The Hidden
Burden

Significant sub-clinical
population

Pulmonary function dataResults:



The Hidden
Burden

The most common abnormality

• 
Reduced lung volume

The 'silent' early warning sign

Pulmonary function dataResults:



Lung fibrosis (3.5%)
Lung nodules (4.8%)
Pleural fibrosis (2.1%)
Mixed pattern (4.0%)

Lung functional abnormalities (spirometry) are 3x more common than structural changes (X-ray).
Relying solely on chest radiography for occupational screening will miss significant early-stage
disease.

Chest X-Ray and Pulmonary function dataResults:



1.0 (Neutral)

1.026x per year

2.139x 

6.274x

7.155x 

Odds Ratio 0 1.0 2.0 4.0 6.0 8.0

(1.314-38.959)

(1.188-33.142)

(1.322-3.459)

(1.008-1.045)

Results: Multivariable Logistic Regression



Findings align with surveillance studies in Southern
China. Combined exposure (Dust + Fumes) creates
synergistic lung decline.
Small Airway Disease (6.2%) indicates early
peripheral damage often missed.

Discussion (1)

60%

50%

40%

30%

20%

10%

0%

(4.3% -56.6%)(30.8%)

Dust       Fume

Vapor      Gas
Synergistic

decline

1.Huang, Chaowen et al. Scientific reports vol. 14,1 25215. 24 Oct. 2024
2.Saiphoklang, Narongkorn et al. Diseases vol. 13,11 372. 13 Nov. 2025
3.He, Wei et al. International journal of environmental research and public health vol. 19,17 11065. 4 Sep. 2022
4.Rahman, Sadequr et al. BMC pulmonary medicine vol. 25,1 384. 11 Aug. 2025
5.Koskela, Kirsi et al. Journal of occupational medicine and toxicology vol. 19,1 41. 24 Oct. 2024
6.Go, Leonard H T et al. Occupational and environmental medicine vol. 79,8 (2022): 527-532
7.Zheng, Xue-Yan et al. Journal of thoracic disease vol. 16,1 (2024): 356-367

(1-6)
(7)

(7)



Participants with isolated
Small Airway Disease
(FEF₂₅₋₇₅ < 65%)

Indicates peripheral airway involvement
Often precedes overt COPD or Asthma
Critical for early detection in industrial
populations

1.Zhou, Ruoyi et al. Frontiers in medicine vol. 12 1648612. 26 Sep. 2025
2.Braido, F et al. The World Allergy Organization journal vol. 9,1 37. 28 Oct. 2016

(1-2)

(1-2)

Discussion (2)



Vapors, Gases,
Dusts, Fumes Only 18.2% of participants

were smokers, yet 30.8%
had lung abnormalities.

Occupational exposure is
driving disease in non-smokers.

Workers had higher
abnormality rates

(
)

1.Zheng, Xue-Yan et al. Journal of thoracic disease vol. 16,1 (2024): 356-367
2.Leung, Chi Chiu et al. Lancet vol. 379,9830 (2012): 2008-18
3.Stanojevic, Sanja et al. The European respiratory journal vol. 60,1 2101499. 13 Jul. 2022

(1)

(2-3)

Discussion (3)



While Cough (18.0%) was common, 

(p=0.031)

Odds Ratio 0 1.0 2.0 4.0 6.0 8.0

(1.188-33.142)Chest Tightness 6.274x 

Discussion (4)



Visible structural damage (fibrosis, nodules)

Hidden functional impairment
(obstruction, restriction)

Includes Small Airway
Disease (6.2%) &

Early Obstruction

Reliance on chest radiography alone would
miss nearly 75% of respiratory abnormalities

Discussion (5)



Conclusion

of the population
in Navanakorn 

Key drivers:  and

While overt COPD/Asthma rates align with national
averages, the high rate of 



Routine testing for all
workers, not just the
symptomatic

Monitor FEF₂₅₋₇₅ to
catch early decline

before COPD onset

Add 'Chest Tightness'
as a primary red-flag
screening question

Enhanced PPE and
ventilation in Chemical
and Textile sectors

Clinical Application
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ปัจจัยและผลของการประชาสัมพันธ์ต่อการฉีดวัคซีนไข้หวัดใหญ่ในกลุ่มผู้ป่วยโรคหอบหืด 

และโรคประจ าตัวเร้ือรัง อ าเภอไทยเจริญ จังหวัดยโสธร 

ชาญชัย บุญเชิด1  โสธรา อนุกูลประชา1ศศิวิมล ป้องเพชร2 
1กลุ่มงานเภสัชกรรมและคุ้มครองผู้บริโภค โรงพยาบาลไทยเจริญ อำเภอไทยเจริญ จังหวัดยโสธร   

2โรงพยาบาลไทยเจริญ จังหวัดยโสธร  

ผู้ป่วยโรคเรื้อรัง (เบาหวาน, หัวใจ, ไต) และหอบหืด มีความเส่ียงสูงต่อการเกิดภาวะแทรกซ้อนรุนแรง

หากติดเช้ือไข้หวัดใหญ่ เช่น ปอดอักเสบ หายใจล้มเหลว หรือโรคประจำตัวกำเริบหนักขึ้น ซึ่งอาจอันตรายถึง

ชีวิต เช้ือไวรัสทำให้หลอดลมบวมและไวต่อการกระตุ้น ส่งผลให้หอบหืดกำเริบได้ง่าย การลดการเกิดภาวะปอด

อักเสบได้โดยเฉพาะเมื่อฉีดวัคซีนไข้หวัดใหญ่ แต่การศึกษาในกลุ่มผู้ป่วยโรคปอดเรื้อรัง ยังไม่ทราบประโยชน์ท่ี

ชัดเจน และยังขาดการประชาสัมพันธ์วัตถุประสงค์: เพื่อศึกษาประสิทธิภาพ และผลของการประชาสัมพันธ์

การให้ความรู้ของโรงพยาบาลส่งเสริมสุขภาพ ของวัคซีนไข้หวัดใหญ่ วิธีการ: เป็นการศึกษาแบบย้อนหลังใน

ผู้ป่วยท่ีเข้ารับการรักษาท่ี โรงพยาบาลไทยเจริญ ระหว่าง 30 กันยายน 2567 ถึง 31 ตุลาคม 2568 การ

วิเคราะห ์ถดถอยพห ุผล: ผู้ป่วยท้ังส้ิน 149 ราย ผู้ป่วยโรคเรื้อรัง เพศหญิง เข้ารับการฉีดวัคซีน มากกว่าเพศ

ชาย 2.5 เท่า( IRR= 2.5 CI =1.125154, 5.695238 p= 0.0142) โรงพยาบาลส่งเสริมตำบลคำเตย มีการ

ประชาสัมพันธ์การฉีดวัคซีนในผู้ป่วยกลุ่มเส่ียงมากท่ีสุด คิดเป็นร้อยละ 27.70 เมื่อควบคุมอิทธิพลของตัวแปร

ของการฉดีวัคซีน ได้แก่ ด้านสูงอายุ การมีโรคประจำตัวเรื้อรัง และด้านการประชาสัมพันธ์ (p<0.001, 0.001, 

0.024 ) ตามลำดับ เป็นปัจจัยท่ีมีอิทธิพลต่อการฉีดวัตซีน ปัจจัยในด้านระยะเวลาของการเป็นโรคเรื้อรังอาจ

ไม่ใช่ปัจจัยต่อการฉีดวัคซีน (p=0.326) สรุป: ปัจจัยและผลของการประชาสัมพันธ์ ส่งผลการฉีดวัคซีนไข้หวัด

ใหญ่ ในผู้ป่วยโรคหอบหืดได้อย่างมีประสิทธิภาพ และจะได้ผลดียิ่งขึ้นเมื่อมีการติดตามผลของการป้องกันการ

เกิดไข้หวัดใหญ่เพิ่มเติม  

คำสำคัญ: ปัจจัย โรคหอบหืด วัคซีนไข้หวัดใหญ่ ผู้ป่วยโรคเรื้อรัง ประชาสัมพันธ์ 



งานวจิยัทางสาธารณสุข

ปัจจยัและผลของการประชาสมัพนัธ ์

ตอ่การฉีดวคัซนีไขห้วดัใหญ่

ในกลุ่มผูป่้วยโรคหอบหดืและโรคประจ ำตวัเร ือ้รงั

อ ำเภอไทยเจรญิ จงัหวดัยโสธร

ชำญชยั บุญเชดิ¹   |   โสธรำ อนุกูลประชำ¹   |   ศศวิมิล ป้องเพชร²

148

ผูป่้วยทัง้สิน้

IRR 2.5×

หญงิ > ชำย

27.7%

รพ.สต.ค ำเตย สูงสุด



ความส าคญัของปัญหา

ภาวะแทรกซอ้นรุนแรง

• ปอดอกัเสบ / หำยใจลม้เหลว

• โรคประจ ำตวัก ำเรบิรนุแรง

• อำจอนัตรำยถงึชวีติ

ผูป่้วยหอบหดื

• เช ือ้ไวรสัท ำใหห้ลอดลมบวม

• ไวตอ่กำรกระตุน้

• หอบหดืก ำเรบิไดง้่ำย

ชอ่งวา่งความรู(้GAP)

• ยงัขำดหลกัฐำนชดัเจน

• ในกลุม่ปอดเร ือ้รงั

• ขำดกำรประชำสมัพนัธ ์

วคัซนีไขห้วดัใหญ่ชว่ยลดปอดอกัเสบ แตย่งัขำดกำรประชำสมัพนัธเ์พยีงพอในกลุม่ผูป่้วยโรคเร ือ้รงั → น ำสูว่ตัถุประสงคก์ำรวจิยันี้



วตัถปุระสงคแ์ละวธิกีารศกึษา

วตัถุประสงค ์

1
วเิครำะหปั์จจยัทีม่อีทิธพิลตอ่กำรรบัวคัซนี

2 ประเมนิผลของกำรประชำสมัพนัธข์องโรงพยำบำลส่งเสรมิ

สขุภำพ

3

วธิกีารศกึษา

รูปแบบ Retrospective Study

สถานที่ โรงพยำบำลไทยเจรญิ

ระยะเวลา 30 ก.ย. 2567 – 31 ต.ค. 2568

กลุ่มตวัอย่าง 148 รำย |  กำรถดถอยพหุ

กำรลงพื้นทีป่ระชำสมัพนัธว์คัซนีไขห้วดัใหญ่ในชมุชน



การประชาสัมพันธ์ต่อการนัดผู้ป่วยโรคเร้ือรัง ผู้สูงอายุมารับวัคซีนไข้หวัดใหญ่ รพ.สต.ค าเตย 
(นอกสถานที่)



การประชาสัมพันธ์ต่อการนัดผู้ป่วยโรคเร้ือรัง ผู้สูงอายุมารับวัคซีนไข้หวัดใหญ่ รพ.สต.ค าเตย 
(ในรพ.สต.)



ตารางที่ 1 ข้อมูลทั่วไปผู้ป่วยโรคหืด
ลักษณะของประชากร ไม่ฉีด ฉีด1เข็ม ฉีด2เข็ม p-value

N (%)  N (%)  N (%)  

เพศ(N=148)                                                                                                                            0.0142 a

-ชาย (N=44) 30(20.27) 12 (8.11)   2(1.35) 

-หญิง (N=104) 48(32.43) 26(17.57) 30(20.27)

อายุ (ปี), Mean 50 (±22.9987)                                                            

ปัจจัยอายุต่อการฉีดวัคซีนไข้หวัดใหญ่ 0.0111 a

อายุ <60 ปี (N=86) 55(37.16) 17(11.49) 14(9.46)

อายุ >60 ปี (N=62) 23(15.54) 11(7.43) 18(12.16)

ปัจจัยโรคประจำตัวต่อการฉีดวัคซีน 0.041 a

มีแค่โรคหอบโรคเดียว (N=103) 60(40.54) 23(15.54) 20(13.51)

มีโรค NCDs ร่วม (N=45) 18(12.16) 15(10.13) 12(8.11)

หมายเหตุ   a Chi-square test, b Multiple logistic regression



ปัจจัยที่มีผลต่อการฉีดวัคซีนไข้หวัดใหญ(่N=148) Coefficient 95%Confidence Interval p-value

- เพศ 2.5000 1.125154 5.695238 0.0142 a

- อายุ มากกว่า 60 ปี 0.3532764 0.1495754 0.863388 0.0111 a

- ระยะเวลาการเป็นโรคหืด -0.0036532 -0.0102589 .0029525 0.276b

- โรคประจำตัวมากกว่า 1 โรค 0.4777778 0.2190442 1.033175 0.041 a

ปัจจยัและผลของการประชาสมัพนัธต์อ่การฉีดวคัซนีไขห้วดัใหญ่

หมายเหตุ   a Chi-square test, b Multiple logistic regression

ตารางที่ 2 ผลการศึกษา



ผลการศกึษาทีส่ าคญั

148

ผูป่้วยทัง้สิน้

IRR = 2.5

หญงิมำกกว่ำชำย (p=0.014)

27.7%

รพ.สต.ค ำเตย ประชำสมัพนัธส์ูงสดุ

ปัจจยัการรบัวคัซนีตอ่ความเสีย่งดา้นตา่ง ๆ

ตวัแปร IRR 95% CI p-value

เพศ ต่อกำรรบัวคัซนี 2.50 1.125154  – 5.695238 0.0142 (Chi2)

อำยุมำกว่ำ 60ปีและโรคประจ ำตวัเร ือ้รงั 5.989744 2.602576 - 14.07659  < 0.001 (Chi2)

อำยุมำกว่ำ 60ปี — — < 0.0012 (MLR)

กำรประชำสมัพนัธ ์ — — 0.024 ✓

ระยะเวลำของโรคเร ือ้รงั — 0.326 (NS)



ปัจจยัทีม่อีทิธพิลตอ่การรบัวคัซนี

การฉีดวคัซนีแยกตามเพศ
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เพศชาย เพศหญิง

ระดบันยัส าคญัของปัจจยั

เพศหญงิ p = 0.014

อายุสูง p < 0.001

โรคประจ าตวัเร ือ้รงั p < 0.001

การประชาสมัพนัธ ์ p = 0.024

ระยะเวลำของโรค p = 0.276 (NS)



ผลของการประชาสมัพนัธต์ามโรงพยาบาลส่งเสรมิสุขภาพ

สดัสว่นการประชาสมัพนัธต์าม รพ.สต. (%)

28

22

18

16

17

0 5 10 15 20 25 30

ค าเตย

สม้ผ่อ

น า้ค  า

ไทยเจรญิ

ค าไผ่
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Abstract  
Introduction: Spirometry in children with asthma is often challenging due to anxiety, limited 
cooperation, and low self-efficacy, resulting in prolonged procedure time and potentially 
compromised test quality. Effective preparatory interventions are therefore essential to 
enhance clinical efficiency and patient experience in asthma clinics. 
Objective:To evaluate the effectiveness of preparatory video media on procedure time and 
confidence levels during spirometry in children with asthma compared with standard 
preparation. 
Methods:This quasi-experimental study employed a two-group post-test only design involving 
140 children with asthma aged 7–15 years who underwent spirometry at Nakhon Pathom 
Hospital between January and June 2025. Participants were assigned to an experimental group 
receiving video-based preparation (n = 70) or a control group receiving standard care (n = 70). 
Research instruments included a preparatory video, a procedure time recording form, and a 
confidence questionnaire (Cronbach’s alpha = 0.85). Data were analyzed using descriptive 
statistics and independent t-tests. 
Results:The experimental group demonstrated a significantly shorter mean procedure time 
compared with the control group (27.27 ± 4.24 vs. 41.74 ± 16.90 minutes; t = 7.16, p < 0.001). 
Confidence levels during spirometry were also significantly higher in the experimental group 
than in the control group (4.70 ± 0.46 vs. 2.60 ± 0.98; t = 12.33, p < 0.001). 
Conclusion:Preparatory video media effectively reduce spirometry procedure time and 
enhance confidence among children with asthma through social modeling. This low-cost and 
scalable intervention can improve service efficiency and has strong potential for integration 
into routine practice in pediatric asthma clinics. 
Keywords: Spirometry; Video media; Confidence; Asthma in children 
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Comparing the effectiveness of treatment in patients with asthma attacks by using a continuous 
nebulizer and bronchodilator and steroid inhaler in children aged 5-15 years : A Pilot study 

 
Supapond Poonpradit 1, Sukanya Pinhom 1, Bhavna Rattanathipa 2, Chonpisit Monthonn3 ,Athipat 
Athipongarporn 1 
 
1 Department of Pediatrics, Phra Nakhon Si Ayutthaya Hospital 
2 Department of Pharmacist, Phra Nakhon Si Ayutthaya Hospital 
3 Department of Emergency Medicine, Phra Nakhon Si Ayutthaya Hospital 

Background 

Continuous nebulized therapy is an effective treatment for severe acute asthma exacerbations in 
hospitalized pediatric patients. However, evidence comparing different continuous nebulization regimens 
remains limited. 

Methods 

A randomized controlled trial was conducted in pediatric patients aged 5–15 years with severe asthma 
exacerbations admitted to Phra Nakhon Si Ayutthaya Hospital. Patients with an Ayutthaya Pediatric Asthma 
Score (APAS) greater than 10 were randomized to receive either continuous nebulized salbutamol alone or 
continuous nebulized salbutamol plus budesonide. APAS was assessed at 0, 2, 4, and 8 hours after 
treatment initiation. Length of hospital stay (LOS) and treatment-related adverse effects were also evaluated. 

Results 

Seventeen patients were enrolled, including 11 in the salbutamol-only group and 5 in the salbutamol plus 
budesonide group. There were no significant differences in APAS at any time point between the two groups. 
However, LOS was shorter in the salbutamol plus budesonide group compared with the salbutamol-only 
group (71.3 vs. 100.8 hours). Hypokalemia was the most common adverse effect, occurring in 18.2% of 
patients receiving salbutamol alone and 60% of those receiving salbutamol plus budesonide. 

Conclusion 

In pediatric patients with severe asthma exacerbations, continuous nebulized salbutamol with or without 
budesonide resulted in similar improvements in asthma severity as measured by APAS. The addition of 
budesonide was associated with a shorter hospital stay but a higher incidence of hypokalemia. 
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บทคัดย่อ 

โรคหืด (Asthma) เป็นโรคเรื้อรังของระบบทางเดินหายใจที่พบได้ทั่วโลกและเป็นปัญหาส าคัญ
ทางสาธารณสุข เนื่องจากส่งผลกระทบต่อคุณภาพชีวิตของผู้ป่วยและภาระค่าใช้จ่ายด้านสุขภาพ การ
รักษาโดยทั่วไปใช้ยาควบคุมการอักเสบและยาขยายหลอดลม อย่างไรก็ตามผู้ป่วยบางส่วนยังคงมีอาการ
ก าเริบหรือควบคุมอาการได้ไม่ดี จึงเกิดความสนใจในการใช้การแพทย์ทางเลือกและการแพทย์เสริม 
(Complementary and Alternative Medicine: CAM) เพ่ือช่วยบรรเทาอาการของโรคหืด การศึกษานี้
มีวัตถุประสงค์เพื่อทบทวนและสังเคราะห์หลักฐานเกี่ยวกับการรักษาโรคหืดด้วยวิธีการทางการแพทย์
ทางเลือกท่ีไม่ใช้ยา โดยใช้วิธีการทบทวนวรรณกรรมอย่างเป็นระบบ (Systematic Review) สืบค้นข้อมูล
จากฐานข้อมูล ได้แก่ PubMed, Cochrane Library, Scopus, Google Scholar, ThaiJO, ThaiLIS และ
วารสารกรมการแพทย์แผนไทยและการแพทย์ทางเลือก โดยคัดเลือกงานวิจัยเชิงทดลองและกึ่งทดลองที่
ตีพิมพ์ในช่วง 10 ปี (พ.ศ. 2559–2569) ตามกรอบแนวคิด PICO ผลการทบทวนพบงานวิจัยที่เข้าเกณฑ์
จ านวน 12 เรื่อง รูปแบบการแทรกแซงประกอบด้วยการฝึกโยคะ การฝึกเทคนิคการหายใจ การฝึกไทชิ 
การฝึกกล้ามเนื้อหายใจ การนวดทุยหนา การกระตุ้นจุดฝังเข็ม และการสูดดมไอน ้าสมุนไพร กลุ่มตัวอย่าง
มีตั้งแต่เด็กจนถึงผู้ใหญ่ จ านวน 18–450 คน ตัวชี้วัดส าคัญ ได้แก่ ค่าการท างานของปอด เช่น FEV1 และ 
PEFR คะแนนการควบคุมโรคหืด ระดับการอักเสบของทางเดินหายใจ และคุณภาพชีวิตของผู้ป่วย ผล
การศึกษาพบว่าวิธีการรักษาที่ไม่ใช้ยาหลายรูปแบบสามารถช่วยปรับปรุงสมรรถภาพของปอดและเพ่ิม
ประสิทธิภาพในการควบคุมอาการของโรคหืดได้ โดยเฉพาะการฝึกโยคะ การฝึกการหายใจ และการฝึก
กล้ามเนื้อหายใจ สรุปได้ว่าวิธีการรักษาดังกล่าวสามารถใช้เป็นแนวทางเสริมร่วมกับการรักษามาตรฐาน
เพื่อช่วยควบคุมอาการของโรคหืดได้ อย่างไรก็ตามควรมีการศึกษาวิจัยเพิ่มเติมที่มีการออกแบบการ
ทดลองแบบสุ่มและมีกลุ่มตัวอย่างขนาดใหญ่เพ่ือยืนยันประสิทธิผลในอนาคต 

ค าส าคัญ: โรคหืด, หืด, การแพทย์ทางเลือก, การรักษาที่ไม่ใช้ยา, การทบทวนวรรณกรรมอย่างเป็นระบบ 
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Thank you : )

Any suggestions or comments would be greatly appreciated.
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