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O 1 BACKGROUND

Air pollution is a modifiable cardiometabolic
risk factor
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EPIDEMIOLOGICAL STUDIES SHOW AIR

POLLUTION DRIVES MORTALITY

High blood pressure

Air pollution 7.9 million

Tobacco

Dietary risks

High fasting plasma glucose
Kidney disfunction

High body-mass index

High LDL cholesterol

Other environmental risks

Child and maternal malnutrition
0
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EPIDEMIOLOGICAL STUDIES SHOW AIR
POLLUTION DRIVES DIABETES

« 31 highest global risk factor for type 2 diabetes
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EPIDEMIOLOGICAL STUDIES SHOW AIR
POLLUTION INCREASES BLOOD SUGAR

For adults without diabetes 1 exposure is associated with:
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EXPERIMENTAL STUDIES SHOW AIR
POLLUTION INCREASES BLOOD SUGAR

PM, s blunts insulin signaling = glucose intolerance

@lnsulin binds to receptor @Glucose entry permitted
500~ o 0.3- o ®
o A |
= 4004 == PM;5 E s
) S 0.2 1 c / ? A
E a0of 2 |
8 ~ * ﬁ
§ 200+ \S\~§\® £ 01 é ﬁ‘ ‘*{i ©
S 1001 g * Signal cascade \ )
0 T T T T ) 2 0.0 ) i
0 30 60 90 120 FA  PM,s \ ¥ # 88 GLuta
Time (min) PAKt | = - — Q /'
Akt | ~——— w—— Exocyt05|s

Xu, Toxicol Sci. 2011;124(1):88;

I~
Cleaner Air for Lower Cardiometabolic Risk Rajagopalan, J Clin Invest. 2020 Nov 2;130(11):6034 N roetot Medicine



HYPOTHESIS

Lowering particulate matter pollution exposure
over 4 weeks will improve glucose homeostasis

in a primary prevention cohort of adults with prediabetes



O 2 STUDY DESIGN:

Randomized, double-blind, sham-controlled trial
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CGM CAPTURES GLYCEMIC CONTROL
AS MEASURED BY CGM COEFFICIENT OF VARIATION %CV

Average """‘
glucose LA
154 mg/dL

HbA1c 7%
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EXPLORATORY OUTCOMES:
POST-PRANDIAL METRICS ;reakfaSt
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EXPLORATORY OUTCOMES:
POST-PRANDIAL METRICS

« Peak Amplitude

. iacr(e:menta(l.l'ﬁ:%e; Under fasting .. fasting
e Curve (i ] ] l
| HOMA-IR = insulin glucose
- Homeostasis Model 405

Assessment of Insulin
Resistance (HOMA-IR)
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STATISTICAL CONSIDERATIONS

« Sample size: 150
» 80% power
* 10% reduction in the primary endpoint
«a=0.05
» ~ 25% missingness

« ANCOVA: Treatment Arm
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O 3 RESULTS
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WELL-BALANCED COHORT

* Young, diverse
« 47 + 13y
» 44% female

Cleaner Air for Lower Cardiometabolic Risk

Filter No Filter
(N=76) (N=74)

Race, n (%)
Asian 18 (24%) 14 (19%)
Black/African American 24 (32%) 27 (36%)
White 24 (32%) 25 (34%)
MENA / NHPI1/ Other 14 (18%) 17 (23%)
Hispanic/Latinx ethnicity, n (%) 11 (14%) 16 (22%)
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WELL-BALANCED COHORT

Filter No Filter

o YOUﬂg, diverse (N=76) (N=74)
e 47 + 1 3y Clinical / Anthropometric
. 0 BM, kg/m?, mean (SD) 29.4 (6.2) 28.4 (5.5)
44% female HbA1c, %, mean (SD) 59(0.2) 58(0.2)
o P : Prediabetes duration, n (%)
S.lmllar BMI, HbA1c, prediabetes 0.2 yoars 46.(61%) 45 (61%)
history 2-5 years 20 (26%) 13 (18%)
5-10 years 4 (5%) 9 (12%)
>10 years 4 (5%) 5 (7%)
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FILTERS REDUCED PARTICLES

O Filter
No Filter
1229 | FILTER arm: 36% lower PM,
! 0 - _4Q09, -1Q09
Baseline PM, o, pg/m’ oo : (95% Cl: -49% to -19%), p <0.001
mean (SD) '
Filler  7.51(6.35) >0.75 ; "\
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FILTERS LOWER COEFFICIENT OF VARIATION
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p =0.025
30
7% lower after %
Filtration vs No R
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FILTERS IMPROVED NOVEL CGM METRICS

13% lower

16% lower
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Breakfast peak
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CONSISTENT RESULTS ACROSS CGM OUTCOMES

Outcome % difference (95% Cl) p

Glycemic variability

CV (primary) + -7.7 (-14.0,-1.0) 0.025
Breakfast response E
IAUC _— -16.6 (-26.9, -4.9) 0.008
Peak amplitude —o—i -13.2 (-23.6, -1.5) 0.030
Time to peak —:0— 0.3(-8.7,10.1) 0.95
HOMA-IR -40% -20% 0% +20% +40%
-1 .29p[—=269f1550-37] Lower with True Filtration Higher with True Filtration
- .  EE———)
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04 DISCUSSION

The meaning of 16% lower iAUC...
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REDUCTIONS COMPARABLE TO DIETARY CHANGE

~7g of Carbohydrates
(~2 tsp sugar)
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LIMITATIONS, CONSIDERATIONS

v

« Small effect Cumulative benefit over time

\ 4

* No food logging Future research needed

 Low pollution area Effects detectable

v

Clinical utility?
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BENEFITS > RISKS

Overnight exposure to HEPA
filtration for 4 weeks improved
blood sugar metabolism for
adults with prediabetes
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