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With increase BMI 
there is increase 
asthma but only 
in those that do 
not have rhinitis





Study of 351 asthma children in PR compared to 327 
controls 

Erick Forno, MD, MPH,a Edna Acosta-Perez, PhD, MSc,b John M. Brehm, MD, MPH,a
Juan Celedon, MD, 

Increase 
obesity in 

asthma 
compared to 

controls

Lower FEV1 

Increase 
allergies

Asthma Control



Conclusions: 

• Adiposity indicators are associated with asthma, 
asthma severity/control, and atopy in Puerto Rican 
children.

• Atopy significantly mediates the effect of adiposity on 
asthma outcomes. 

• Longitudinal studies are needed to further investigate 
the causal role, if any, of adiposity distribution and 
atopy on ‘‘obese asthma’’ in childhood. 

J Allergy Clin Immunol 2014;133:1308-14.



Followed 
6,267 

participants 
(elderly) for 
obesity and 

asthma

Elderly????



Increase in BMI 
correlated with 

increase in 
asthma

Increase in waist 
circumference 
correlates with 

increase of asthma



In patients with the mean 
age of 72 years with asthma 
compared to without 
asthma there is:
1. Increase BMI 
2. Increase waist size
3. Increase obesity
4. Increase dyspnea
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Obesity and Asthma

Allergy Asthma Immunol Res. 2014 
May;6(3):189-195. 



Sutherland- summary of asthma and obesity
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Asthma and sleep apnea



The OSA 
and asthma 
correlation 
was mainly 
in females





Moderate to 
severe OSA 
patients and 
the 
proportion 
with REM-
related OSA



AHI in 
and out 
of REM 
sleep in 
patients 
with OSA 
with and 
without 
asthma
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17 million adults with allergic 
rhinitis and 13 million adults 
with chronic rhino-sinusitis.  
Also 64 million adults with 

obesity 





Allergic rhinitis vs. BMI



Chronic rhinosinusitis vs. BMI





Presentation Overview

• Obesity and asthma

• OSA and asthma

• Obesity and rhinitis

• Rhinitis and OSA

• Sleep and inflammation

• What we need to do





Reviewed 443 
manuscripts

18 articles met 
quality to 

include in the 
meta-analysis



Correlation between rhinitis 
and type of sleep disordered 
breathing

Snoring

SDB

OSA













Ryan Soose
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Sleep Disturbance and 

Inflammation



Vgontzas AN. Does obesity play a major role in the pathogenesis of sleep apnoea and its associated 

manifestations via inflammation, visceral adiposity, and insulin resistance?. [Review] [144 refs] 

[Journal Article. Review] Archives of Physiology & Biochemistry. 114(4):211-23, 2008 Oct. 







Similarities between the two

Obese man with severe 
OSA

• Increase in IL-1

• Increase in TNF

• Increase in Il-6

• Increase in T-helper 2 
cytokines

• Decrease in T-helper 1 
cytokines

A young girl snoring 
and with rhinitis

• Increase in IL-1

• Increase in TNF

• Increase in Il-6

• Increase in T-helper 2 
cytokines

• Decrease in T-helper 1 
cytokines

Craig et al AAAI 2014



Allergic Patients Experience More Apnea/Hypopnea than 

Non-allergic Controls 

P<0.001
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Stuck et al. J Allergy Clin Immunol. 2004;113:663.

Allergic patients had more apnea/hypopnea episodes 

than non-allergic controls

AHI=apnea/hypopnea index, determined as the total number of apnea and hypopnea

episodes (assessed by polysomnography) divided by hours of sleep.



Allergic Rhinitis Symptoms are Associated 

with Sleep Disorders

Leger et al. Arch Intern Med. 2006;166:1744.

Prevalence of Sleep Disorders in Patients with Allergic Rhinitis and Controls

*P≤0.003 vs controls.
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Pathophysiology of Allergic Rhinitis and Impact 

on Sleep 

Bascom et al. Am Rev Respir Dis. 1988;138:406. Bascom et al. J Allergy Clin Immunol. 1988;81:580. Pearlman. J Allergy Clin Immunol
1999;104:S132. Quraishi et al. J Am Osteopath Assoc. 2004;104(suppl 5):S7. 

Late-Phase Response

Cellular Infiltration/Inflammation

Eosinophil

CysLTs, GM-CSF, 

TNF-, IL-1, IL-3, 
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Multiple Pro-Inflammatory Factors in Allergic 

Rhinitis Affect Sleep and Symptoms

Mediator Effect on Sleep

Histamine
Balance between wakefulness and sleep, arousal;     

↑ nasal obstruction, rhinorrhea, & pruritus

CysLT
↑ Slow-wave sleep, ↑ Sleep-disordered breathing; ↑ Nasal 

obstruction, rhinorrhea

IL-1

↑ Latency to REM and ↓ REM durationIL-4

IL-10

Bradykinin ↑ Sleep apnea; ↑ Nasal obstruction & rhinorrhea

Substance P ↑ Latency to REM, arousal; ↑ Nasal obstruction

Ferguson. Otolaryngol Head Neck Surg. 2004;130:617.



Vgontzas AN. Zoumakis E. Bixler EO. Lin HM. Follett H. Kales A. Chrousos GP. Adverse 

effects of modest sleep restriction on sleepiness, performance, and inflammatory 

cytokines. [Journal Article. Research Support, U.S. Gov't, P.H.S.] Journal of Clinical 

Endocrinology & Metabolism. 89(5):2119-26, 2004 May. 

With sleep restriction

Without sleep 

restriction

Effect of sleep restriction on IL-6



Changes of TNF over 24 hour clock 

before and with sleep restriction

Vgontzas AN. Zoumakis E. Bixler EO. Lin HM. Follett H. Kales A. Chrousos 

GP. Adverse effects of modest sleep restriction on sleepiness, performance, 

and inflammatory cytokines. [Journal Article. Research Support, U.S. Gov't, 

P.H.S.] Journal of Clinical Endocrinology & Metabolism. 89(5):2119-26, 2004 

May. 

Sleep restriction

Before restriction



Vgontzas AN. Zoumakis M. Papanicolaou DA. Bixler EO. Prolo P. Lin HM. Vela-Bueno A. Kales A. 

Chrousos GP. Chronic insomnia is associated with a shift of interleukin-6 and tumor necrosis factor 

secretion from nighttime to daytime. [Clinical Trial. Controlled Clinical Trial. Journal Article] 

Metabolism: Clinical & Experimental. 51(7):887-92, 2002 Jul. 



Nurses Health Study: Snoring Increases the 

Risk of Associated Diseases

Condition Increased Risk with More 
Frequent Snoring

Coronary Heart Disease1 

Stroke1 

Hypertension2 

Diabetes3 

1. Hu et al. J Am Coll Cardiol. 2000;35:308.

2. Hu et al. Am J Epidemiol. 1999;150:806.

3. Al-Delaimy et al. Am J Epidemiol. 2002;155:387.



Nurses Health Study: Snoring 

Increases Risk of CV Disease
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Hu et al. J Am Coll Cardiol. 2000;35:308.

Age-Adjusted Odds Ratio for CV Disease by Snoring Category

N=71,779 subjects. 



Nurses Health Study: Snoring 

Increases Risk of Hypertension
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Baseline 8-Year Follow-up

Hu et al. Am J Epidemiol. 1999;150:806.

Multivariate-Adjusted Odds Ratio for Hypertension by Snoring Category

N=73,231 subjects. 



Nurses Health Study: Snoring 

Increases Risk of Type II Diabetes 
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Multivariate-Adjusted Odds Ratio for Type II Diabetes by Snoring Category

P<0.0001

for trend

Occasional
N=69,582 subjects. 
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recommendation in minutes per day?

• 1. 30 minutes
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2013 AHA/ACC/TOS Obesity 

Guideline 

EXERCISE

30 minutes for healthy people 
and 60 minutes for weight loss 
and to maintain weight loss



What is the importance of exercise in the 

mouse model with asthma



Effect of exercise on inflammatory 
mediators of asthma

Pastva. J Immunol 2004;172;4520-4526



IgE production in sedentary and 

exercising mice 

Pastva. J Immunol 2004;172;4520-4526



Exercise decreased VCAM-1 surface 

expression in the lungs of OVA-

sensitized mice



Pastva. J Immunol 2004;172;4520-4526



The number of total cells, eosinophils and 
epithelial cells in the bronchoalveolar lavage

R.P. Vieira et al. / Respiratory Physiology & 

Neurobiology 175 (2011) 383–389



Exercise Improves Asthma Outcomes
“Symptom Free Days”

Mendes. CHEST / 138 / 2 / AUGUST, 2010



Exercise Improves Asthma Outcomes
“ Oxygen consumption”

Mendes. CHEST / 138 / 2 / AUGUST, 2010



Exercise Improves Asthma Outcomes
“Quality of Life”

Dogra. ERJ June 7, 2010 



Exercise in children: all compared to 

open label conventional treated group
author duration frequency type P value

Subject #

Basaran 2006 2 months 1 hour, 3X a 
week

Aerobic, 
moderate

0.001
62

Fanelli 2007 4 months 1.5 hours, 2X a 
week

Aerobic to 70% 0.03
38

Flapper 2008 3 months 2.5 hours, 1 
time a week

Aerobic 0.02
36

Moreira 2008 3 months 50 minutes, 2X 
weekly

Aerobic 0.004
34

D. Pacheco, J of Asthma, 2012



Exercise in adults: all compared to open 

label conventional treated group

author duration frequency type P value
Subject #

Turner 2010 6 weeks 1.5 hour, 3X a 
week

Aerobic, 
moderate

0.04
34

Goncalves
2008

3 months 0.5 hours, 2X a 
week

Aerobic to 70% 0.001
20

Mendes 
2010

3 months 0.5 hours, 2X a 
week

Aerobic to 70% 0.001
101

D. Pacheco, J of Asthma, 2012



Exercise in Adults, non aerobic: all 

compared to open label conventional 

treated group
author duration frequency type P value

Subject #

Sabina 2005 1 month 1.5 hour, 2X a 
week

Yoga NS
62

Thomas 2009 1 and 6
months

3 sessions Breathing 
exercises

NS
183

Vempati
2009

2 months 1.5 hours, daily Yoga 0.013
57

D. Pacheco, J of Asthma, 2012
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OSA?

• 1. Weight loss is just as effective as CPAP
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• 4. No one is adherent anyway so why try
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Correct statement for treatment for 
OSA?

• 1. Weight loss is just as effective as CPAP

• 2. CPAP is better than weight loss

• 3. CRP is reduced more with CPAP than Weight 
loss

• 4. No one is adherent anyway so why try

• Ans: 1 



Adverse Impact of obesity on allergic diseases

• Obesity is associated with increase risk of asthma

• OSA and asthma overlap

• Obesity is associated with increased risk of rhinitis

• Rhinitis is associated with increase in OSA

• Impaired sleep causes an inflammatory state

• Sleep impairment in allergic diseases can be caused by
– Inflammatory mediators

– Symptoms, primarily ocular itch and rhinorrhea

– Congestion

• Impaired sleep adversely affects performance, 
productivity and social functioning, and increases the risk 
of associated diseases and obesity

• Best treatment is weight loss and exercise
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Thank you

Have a great day.


