CARE IN PHARMACY PRACTICE 2019
SUCHADA SOORAPAN

UPDATES ON THE PREVENTIVE

e



PANENIIOINIA LbU9LTIU 2 USSenN

® OUTDOOR AIR POLLUTION ® HOUSEHOLD AIR POLLUTION

—N15teun - msw{[mﬁv@oﬁwmﬁeé’m

— M5 lusiveToinagainiasesaud/ oafus £
"msﬂ@gmm NILULLASUDNOVANS

Ts997u
oy vy — @Al fhudinu
= MW tsu CO, NO2, SO2 2
— OZONE széuiudu T ATUANMSFUYYS

= ﬂﬁ'quﬂmzj'u




>4
-
»

;
'-..4
?

v

1
g
o

il

IIULTNNY FUNN
nA. 2562

%

- . ' ,
1
- 4 _
- N

P



a1$61umaﬁvﬂwe@1ﬂwﬁ‘?)ﬁowa@i@qvmw

® ® mswenludicFoinde nsteludlas nszuaums
PM2.5

X NN9YAFINNTTY NIFNOH39
PM10

® ® szaudesen sruunedumelauaziiiousne
OZONE & = «otlOT Y,

'ou & () o Dan o "[ P =
ANVEANSUDULDUDN UGS (CO) UFLANSNINNITNIINUVDIUD0AORI LTANRG1ASD

.ﬁ'\%v[u‘[@’itﬂuv(@@@ﬂ‘l”ﬂ@% (NOZ) T‘a’ﬂﬂ@@‘é’tﬁﬁ%'\iﬂﬂLﬂ@ﬂ%‘i‘iﬂ,@

® Sonssounis SeBuuAsE: ARuldeTay

® Sstanoslesanlse (so,))

waz Walarioruminiu




PM (Particulate Matter)

Complex mixture of small solid particles and liquid droplets

that are suspended in the air and vary in size, shape,

surface area, chemical composition, solubility and origin.
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Hair cross section (60 pm)
_____________ Nasopharyngeal
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Human Hair
(60 pm diameter)
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https://www.trox.de/en/filter-elements-and-filter-units/what-is-new-about-the-new-iso%C2%A016890?-08ff93085c89ca99
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AIR QUALITY INDEX, AQI
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AIR QUALITY INDEX

US Environmental Protection Agency

MMuueni1ssIe9u AQI flu 6 szeu (O-
0-50 S .
- Air pollution poses little or no risk. 500) AunNYu AUNINDINIALLEAI
51-100 Health concern for people who are unusually
sensitive to air pollution.
101-150

Sensitive groups, young children and the elderly,
may experience health effects.

UNHEALTHY
ay experience health effects; sensitive
may experience more serious health effects. U
VERY UNHEALTHY

Health alert: everyone may experience more
serious health effects.

https://www.airvisual.com/
https://gmtma.org/air-quality/

HAZARDOUS

Health warnings of emergency conditions. The
entire population is more likely to be affected.



https://www.airvisual.com/
https://gmtma.org/air-quality/
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Bangkok air quality index (AQI) and PM2.5 air pollution

13:00, Jan 30

PM2.5 | 94.6 pg/m’
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Exposure to PMs

om.  Oem, MECHANISMS OF PM, . ON

VOC Metal

;ﬁ.u.u.n.i—-.-ua.u.u.-. RESPIRATORY SYSTEM
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https://www.sciencedirect.com/science/journal/2095882X
https://www.sciencedirect.com/science/journal/2095882X/4/3
https://www.sciencedirect.com/topics/medicine-and-dentistry/volatile-organic-compound
https://www.sciencedirect.com/topics/medicine-and-dentistry/polycyclic-aromatic-hydrocarbon
https://www.sciencedirect.com/topics/medicine-and-dentistry/protein-kinase
https://www.sciencedirect.com/topics/medicine-and-dentistry/stat1-protein

® IMMUNE RESPONSE

. PM, . EXPOSURE CAN STIMULATE THE OVEREXPRESSION OF GENES FOR TRANSCRIPTION FACTORS
AND CYTOKINES THAT TRIGGER THE INFLAMMATORY RESPONSE AND INJURY

® OXIDATIVE STRESS

® EXPOSURE TO PM, . CAN INDUCE ROS-MEDIATED OXIDATIVE STRESS AND ALTER CELLULAR
PERMEABILITY IN EPITHELIAL CELLS.

® INFLAMMATORY INJURY
- DEPOSITION OF PM ON AIRWAY EPITHELIAL CELLS ACTIVATES INFLAMMATORY SIGNALING A
CASCADES, WHICH MAY ALTER SYSTEMIC IMMUNOLOGIC AND INFLAMMATORY RESPONSES
® MUTAGENICITY g

o PM, . IS MADE UP OF ORGANIC COMPONENTS AND HEAVY METALS, BOTH OF WHICH ARE
STRONG MUTAGENIC AND CARCINOGENIC AGENTS.



https://www.sciencedirect.com/topics/medicine-and-dentistry/mutagenic-agent
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http://www.thelancet.com/

AGUTE EFFECTS OF SHORT-TERM EXPOSURES T
POLLUTANT GASES IN ASTHMATIC ADULTS

Bronchoconstriction +- ) ¥

Decreased FEV1 and FVC ¥

Increased airway responsiveness ¥ ¥

Airway inflammation ¥ ¥ )
Enhanced responses fo inhaled ¥ ¥ ¥ §
allergen




prenatal NOZ expsore & childhood asihma
Deng of al. 2016 whaole pregnancy
Deng ef al AN E 15 e ster

Deng et al. 201 6:2nd inmesier

Dang af al. 20716:3rd timastar

Shahi et al. 206 IDW astirnated

Shihi et al. WMELUR estimated

Liw ef al. 201610 estimatad

Clark =t al. 2010:IDW estimated

Clark &t all 2010:LUR estemated)
Owarall (lsquared = 83.5% , p = 000

prenatal NO? evposured childbood wheere
Aguilera el al A3 whale pregnancy

Aguilera et al 201318 trimesher

Aguilera et & 2013 2nd tnemesber

Sguilera et &l 2013 3rd imastar

Esplugues &t al 2011:15 tnmestar

Esplugues etal 201 1:2nd trimegter

Esplugues &tal 2011 3rd trirester
Espluguwes &t al. 201 1-whaole pregrancy
Owveralll (lsguared = 0.0%, p = 0.600)

HOTE: Weights: are fom randam efeos analysis

+

164 [1.22,2.1)
1.50 {115, 1.96)
1.70 {1.26,2.30)
1.12 (186, 1.45)
109 {1.04,1.13)
0.99 {096, 1.02)
1.17 [0.83, 1.67)
1.10 (1.05,1.15)
102 [©.97, 1.07)
112 (1.04,1.19)

1.03 [0.96, 1.10)
102 [0.96, 1.09)
106 099, 1.11)
101 {094, 1.08)
122 [0.96, 1.56)
1.17 091, 1.50)
1.15 {089, 1.49)
121 {092, 159)
104 {1.01,1.07)

The impact of
prenatal exposure
to air pollution on
childhood
wheezing and
asthma: A

systematic review

18 studies met

criteria.

Environmental Research
159 (2017) 519-530




CONCLUSIONS:

THE OVERALL AND SUBGROUP RISK ESTIMATES FROM THE META-ANALYSES
SHOWED STATISTICALLY SIGNIFICANT ASSOCIATIONS BETWEEN PRENATAL
EXPOSURES TO NO2, SO2, AND PM10 AND THE RISK OF WHEEZING AND
ASTHMA DEVELOPMENT IN CHILDHOOD.

THERE IS INSUFFICIENT EVIDENCE TO SHOW AN EFFECT OF PRENATAL

EXPOSURE TO BC, CO, AND O3 ON CHILDHOOD WHEEZING AND ASTHMA. ;
FURTHER STUDIES ARE NEEDED TO EXAMINE THE INDIVIDUAL COMPOUNDS’ £
EFFECTS.

Environmental Research 159 (2017) 519-530




Effect of outdoor particulate air pollution on FEV1in heaithy aduits:
a systematic review and meta-analysis

® 23 studies were included in this review

* A 10 llg/m® increase in shorf-term PM2.5 exposure (days) was associated with a
—7.02mL (95%CI —11.75 to —2.29) change in FEV1 .

®* A 10 @g/m3 difference in long-term PM10 exposure was associated with a
—8.72mL (95%CI —15.39 to —2.07) annual change in FEV1 and an absolute
difference in FEV1 of —71.36mL (A5%CI —134.47 to —8.24).

® Acute and long-ferm exposure fo outdoor particulate air pollution are associated L
with decreased FEV1 in healthy adults.
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Figure 2 The effect of acute exposure to PM, . and FEV, in healthy adults. Description: panel A displays a forest plot of study-specific and pooled change
in FEV, associated with an increase in acute exposure to PM, . of 10 pg/m”. Panel B displays a forest plot of study-specific and pooled difference in FEV, v

associated with greater acute exposure to PM_ of 10 ug.’m" . FEV , forced expiratory volume in 1s; PM, _, particulate matter with aerodynamic diameter less
than 2.5pm; PM, _, particulate matter with aerodynamic diameter less than 10 pm; RE, random effect.
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Figure 3 The effect of long-term exposure to PM_ and FEV, in healthy adults. Descriptlcln' panel A displays a forest plot of study-specific and pooled
change in FEV, associated with an increase in long- -term E:-;p-usure to PI'-.-1 of 10 pg/m®. Panel B n:.||5.|:||a§,|5 a forest plot of study-specific and pooled difference
in FEV, as.:-.clmated with greater long-term exposure to PM,_ of 10 pgim’ *Men -only estimate; * *women-only estimate. FEV , forced expiratory volume in 1s;
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Results for acute exposures were stronger for studies that involved exercise, suggesting that
physical activity may amplify the effect of air pollution on acute lung function. However, these
subgroup analyses were based on a small number of studies and should therefore be interpreted

with caution.

A reduced FEV1 is associated with increased rates of stroke, cardiovascular

mortality and all-cause mortality.

limitation of our meta-analysis: Older studies tended to use PM10 as their particulate pollution

measure, whereas newer studies more commonly use PM2.5 as it is now widely held that it .

contains the fraction of PM that is more harmful to human health




IMPACT OF PM, . ON CHRONIC RESPIRATORY DISEASES

®SEVERAL STUDIES HAVE DEMONSTRATED THAT PM, . INCREASES THE RISK OF

o
® RESPIRATORY MORBIDITY EACH 10 [1G/M® INCREASE IN
PM,, WAS ASSOCIATED WITH A 75

® HOSPITAL ADMISSION RATES

INCREASE OF HOSPITALIZATIONS

® EMERGENCY DEPARTMENT VISIT
DUE TO AECOPD IN JINAN, 20081.

®
AGGRAVATES CHRONIC RESPIRATORY CONDITIONS, ® \ 0.38% INCREASE IN TOTAL

AND DECREASES LUNG FUNCTION MORTALITY (95% CONFIDENCE

INTERVAL, CI 0.31, 0.45).

Cronic Diseases and Translational Medicine
Volume 4, Issue 3, 2018, Pages 176-186




ADVERSE RESPIRATORY HEALTH EFFECTS
(AMERICAN THORACIC SOCIETY, ATS)

® INCREASED MORTALITY ® REDUCTION IN FEV1 OR FVC ASSOCIATED WITH

® INCREASED INCIDENCE OF CANCER CLINICAL SYMPTOMS

o
® INCREASED FREQUENCY OF SYMPTOMATIC INCREASED INCIDENCE OF CHEST TIGHTNESS

ASTHMATIC ATTACKS ¢ INCREASED INCIDENCE OF COUGH/PHLEGM
® INCREASED INCIDENCE OF LOWER HUCLEIORIT

RESPIRATORY TRACT INFECTIONS ® INCREASED INCIDENCE OF ACUTE URI
® INCREASED EXACERBATIONS OF CHRONIC ® EYE, NOSE, AND THROAT IRRITATION

CARDIOPULMONARY OR OTHER DISEASES

Journal of Thoracic Disease 2016,8(1):E31-E40




MEASURES AGAINST AMBIENT AIR POLLUTION

® Regulate daily acftivity according fo the air quality index
(AQI)

® patients with asthma are sensitive to SO,

® patfients with COPD, asthma are sensitive to O3

® Level of NO2 and possibly O3 may reduce the response
to SABA in children with asthma =
® Use of Masks

® Measures for indoor air pollufion: air filtration HEPA filter




UK DAILY AIR QUALITY INDEX

- Health message for at-risk individuals

Low 1-3 Enjoy your usual outdoor activities

Moderate 4-6 Adults and children with lung problems and adults with heart problems
who have symptoms should consider reducing strenuous physical

activity, particularly outdoors.

High 7-9 Same as Moderate (4-6) plus ...
People with asthma might find they need to use their reliever inhaler

more often. Older people should also reduce physical exertion. B

Very 10 Adults and children with lung problems, adults with heart problems,

high and older people should avoid strenuous physical activity. People with

asthma might find they need to use their reliever inhaler more often. i




nﬁwmnema‘i’uﬂaaﬁue'gu PM2.5

H¥UININ ‘.j‘u. NAaS mmsﬂnsm@uﬁ{[ﬂ Qumm@sﬁn PM2.5 waz PM10 1§

KUININ 9u Ra5 %ﬁ'\mﬂﬂsgo@gmﬂz?m%umuwu%uazﬁuﬂﬁu #0159

mm@uamawazﬁﬂamﬁ 0.3 lunsou saufenaud waslovesarsszine / =
anudsadilé UszAn3ninnisnseslsitieundt 5% (o
m‘hmnn‘:aamgmntﬁtﬂﬂﬂﬂ‘lﬂﬁﬂ man‘snﬂ's@odgua:@@aLua:ygﬂa}azﬁ “? 3
0.3 lunseuaniuazossvastinduls 7‘, | f& | :

wihninflesiuguazess desszyinaansailesiuguniisurainnia PM :
0.3 l& "




»@ UKINENALSSSUMAAS

e
5

AU awswsmaumaas

KUNN "
oOUNY hEnnn,

N95 ouwJy 1 Bu

~9959% =66.37%

Us:anSnwnisnsoowu PM 25

Ku‘]fnn kthmnowle 18U Khnnaue 1 3u
OU'\UiJ 2 8U +NSt mumsz? 1UWU  +nS: mundd 2 Uwu
WUﬂS\) WUﬂS\)

L
S

~ 89.75%

InSovijonT3nadou Koken Su MT-03

{ ":"Ti.‘l-";"i'.”h;- pt v



PM2.5 (-48%) ‘
LDSA

BC

UFP

LDSA lung deposited surface area - Large variability among different face masks ‘
BC black carbon concentration - The common feature is higher effectiveness for .
UFP ultrafine particles (dianeters < 0.1 Um PM2.5 than for BC, LDSA — possibly related to

parficle size distribution




COMMERGIAL FAGE MASK

®QUALITY OF THE FILTER

®NUMBER OF DIFFERENT FILTER LAYERS

®HOW THE MASK FITS TO THE FACE 2
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MEASURES AGAINST AMBIENT AIR POLLUTION

®* Other measures
®* smoking cessation
* sufficient nutrients
®* Fresh fruit and some vegetables — antioxidant
vitamins (vitamin C, E) — protective effecm
the oxidative process and inflammatory

response

* Fish ol




CENTRAL ILLUSTRATION: Cardiovascular Benehts of Fish-0il Supplemen-
tation Against Fine Particulate Matter Air Pollution

200 -

o

=
|—
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i

Between-Group Differences (%)
bos
=

ey
o

B Inlamination @ Coagulatson B Endotheln] Fisncticn @ hadatine Stiess
W Antioesdant Activity @ Stress Hormone © Irsalin Besistance

Lin, Z. et al. J Am Coll Cardiol. 2019;73(16):2076-85.

The average PM, . level was 38
llg/m® during the study period.
Compared with the placebo group,
the fish-oil group showed relatively
stable levels of most biomarkers in
response to changes in

PM, , exposure.

* authors observed beneficial
effects of fish-oil
supplementation on 5
biomarkers of blood
inflammation, coagulation,
endothelial function, oxidative
stress, and neuroendocrine

stress response in the fish-oil




REGOMMENDATION FOR MILD ASTHMA (GINA 2019)

® ALL ADULTS AND ADOLESCENTS WITH ASTHMA SHOULD RECEIVE ICS-CONTAINING
CONTROLLER TREATMENT, TO REDUCE THEIR RISK OF SERIOUS EXACERBATIONS TO
CONTROL SYMPTOMS. FOR SAFETY, GINA NO LONGER RECOMMENDS STARTING

WITH SABA ONLY TREATMENT

file:///C:/Users/jaad/Downloads/GINA-2019-main-Pocket-Guide- wms.pdf



file:///C:/Users/jaad/Downloads/GINA-2019-main-Pocket-Guide-wms.pdf
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ASTHMA FLARE UPS: AsTHMA ACTION PLAN (GINA 2019)

® INCREASE FREQUENCY OF INHALED RELIEVER (SABA, OR LOW DOSE ICS-FORMOTEROL); ADD SPACER FOR MDL

RAPID INCREASE IN CONTROLLER

® Ics: INADULTS, QUADRUPLE DOSE. HOWEVER, IN CHILDREN WITH GOOD ADHERENCE, 5X INCREASE IS NOT EFFECTIVE.

® MAINTENANCE ICE-FORMOTEROL: QUADRUPLE MAINTENANCE ICS-FORMOTEROL DOSE (TO MAXIMUM FORMOTEROL DOSE OF 72 z
MCG/DAY)

MAINTENANCE ICS-OTHER LABA: STEP UP TO HIGHER DOSE FORMULATION, OR ADDING SEPARATE ICS INHALER TO ACHIEVE
QUADRUPLE ICS DOSE

MAINTENANCE AND RELIEVER ICS-FORMOTEROL: CONTINUE MAINTENANCE DOSE; INCREASE RELIEVER DOSES AS NNEDDEDED
(MAXIMUM FORMOTEROL 72 MCG/DAY)
® ORAL CORTICOSTEROIDS (PREFERABLY MORNING DOSING; REVIEW BEFORE CEASING):

® ADULTS — PREDNISOLONE 40-50 MG, USUALLY FOR 5-7 DAYS

L
® FOR CHILDREN: 1-2 MG/KG/DAY UP TO 40 MG, USUALLY FOR 3-5 DAYS

® TAPERING NOT NEEDED IF OCS HAS BEEN GIVEN FOR LESS THAN 2 WEEKS
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