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The healthcare sector's
emissions account for
around
. If the sector

were a country, it would
rank as the

of greenhouse
gases



Carbon Footprint in Healthcare Sectors

GHGP SCOPE CATEGORIES WIOD CATEGORIES

1: Direct emissions from owned or controlled sources
Health sector operational
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Scope 3
71%

0.2% Computers, electronic
and optical equipment

Distribution of electricity,
gas, heat or cooling

Distribution of electricity, ) L i
gas, heat or cooling 2: Indirect emissions from the generation of purchased

electricity, steam, heating, and cooling

Scope 2
12%

Figure 6a shows the proportion of WIOD emissions sources attributable to GHGP Scopes 1, 2 and 3.
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Microplastics and Nanoplastics in Atheromas and Cardiovascular Events

Raffaele Marfella, M.D., Ph.D., Francesco Prattichizzo, Ph.D., Celestino Sardu, M.D., Ph.D., Gianluca Fulgenzi, Ph.D., Laura Graciotti, Ph.D., Tatiana Spadoni, Ph.D., Nunzia
D’Onofrio, Ph.D., Lucia Scisciola, Ph.D., Rosalba La Grotta, Ph.D., Chiara Frigé, M.Sc., Valeria Pellegrini, M.Sc., Maurizio Municind, M.D., et al.

Article  Figures/Media Metrics

Abstract

BACKGROUND Microplastics and nanoplastics (MNPs) are emerging as a potential risk factor for

cardiovascular disease in preclinical studies. Direct evidence that this risk extends to humans is lacking.

METHODS We conducted a prospective, multicenter, observational study involving patients who were
undergoing carotid endarterectomy for asymptomatic carotid artery disease. The excised carotid plaque
specimens were analyzed for the presence of MNPs with the use of pyrolysis—gas chromatography-mass
spectrometry, stable isotope analysis, and electron microscopy. Inflammatory biomarkers were
assessed with enzyme-linked immunosorbent assay and immunohistochemical assay. The primary end
point was a composite of myocardial infarction, stroke, or death from any cause among patients who
had evidence of MNPs in plaque as compared with patients with plaque that showed no evidence of
MNPDs.

RESULTS A total of 304 patients were enrolled in the study, and 257 completed a mean (+SD) follow-up
0f 33.7+6.9 months. Polyethylene was detected in carotid artery plaque of 150 patients (58.4%), with a
mean level 0f 21.7+24.5 pg per milligram of plaque; 31 patients (12.1%) also had measurable amounts of
polyvinyl chloride, with a mean level of 5.2+2.4 ug per milligram of plaque. Electron microscopy
revealed visible, jagged-edged foreign particles among plaque macrophages and scattered in the
external debris. Radiographic examination showed that some of these particles included chlorine.
Patients in whom MNPs were detected within the atheroma were at higher risk for a primary end-point
event than those in whom these substances were not detected (hazard ratio, 4.53; 95% confidence
interval, 2.00 to 10.27; P<0.001).

coNcLusioNs [n this study, patients with carotid artery plaque in which MNPs were detected had a
higher risk of a composite of myocardial infarction, stroke, or death from any cause at 34 months of
follow-up than those in whom MNPs were not detected. (Funded by Programmi di Ricerca Scientifica di
Rilevante Interesse Nazionale and others; ClinicalTrials.gov number, NCT05900947.)

March 7, 2024

N Engl | Med 2024; 390:900.910
DOI: 10.1056/NE]Moa2309822
Chinese Translation X ##i§

Print Subscriber? Activate your online access

Related Articles

EDITORIAL MAR 7, 2024
Plastics, Fossil Carbon, and the Heart
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specimens were analyzed for the presence of MNPs with the use of pyrolysis—gas chromatography-mass
spectrometry, stable isotope analysis, and electron microscopy. Inflammatory biomarkers were
assessed with enzyme-linked immunosorbent assay and immunohistochemical assay. The primary end
point was a composite of myocardial infarction, stroke, or death from any cause among patients who
had evidence of MNPs in plaque as compared with patients with plaque that showed no evidence of
MNPs.

RESULTS A total of 304 patients were enrolled in the study, and 257 completed a mean (+SD) follow-up

of 33.7+6.9 months. Polyethylene was detected in carotid artery plaque of 150 patients (58.4%), with a

mean level 0f21.7+24.5 pg per milligram of plaque; 31 patients (12.1%) also had measurable amounts of
polyvinyl chloride, with a mean level of 5.2+2.4 ug per milligram of plaque. Electron microscopy
revealed visible, jagged-edged foreign particles among plaque macrophages and scattered in the
external debris. Radiographic examination showed that some of these particles included chlorine.

Patients in whom MNPs were detected within the atheroma were at higher risk for a primary end-point

event than those in whom these substances were not detected (hazard ratio, 4.53; 95% confidence
interval, 2.00 to 10.27; P<0.001).
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Vision of World Class Green & 5G Smart Hospital
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Sustainovation Equation

(Clinical + Experience + Accessibility)

ualit
Value — Q Y
People & Environment Cost
Well being Environmental + Social + Economic Costs



Routine to Research to ESG (R2R2ESG)
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Strategies to reduce greenhouse gas emissions
in healthcare systems

Reduce direct power consumption

Radically optimize care along care pathways to reduce
unnecessary hospital visit

— Tele Medicine & Nursing & Rehabilitation & Pharmacy & etc

Supply Chain Management

Reduce indirect emissions through sustainable use of
materials and circular economy
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Intelligent Hospital operating center (HoC) with 5G Cloud Al
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Strategies to reduce greenhouse gas emissions
in healthcare systems

Reduce direct power consumption

Radically optimize care along care pathways to reduce
unnecessary hospital visit

— Tele Medicine & Nursing & Rehabilitation & Pharmacy & etc

Supply Chain Management

Reduce indirect emissions through sustainable use of
materials and circular economy



: * Thai patient base data (800,000 Cases)
Tuberculosis + 8 Clinical findings

Preliminary Analysis Result

SUSPECTED CONDITIONS CONFIDENCE SCORE
Atcloctasis
200l hckat hor
[,
Emphysema
Fibross 83 9

Infiltration 76 %

-

[suweunanssy

Model deployment

AansavluI UMl
Uryryils:augd

Mahidol University

m DDW20723% | C¢aluin % Lok

Development and Validation of G

Machine Learning Model for Predicting E
Hemostatic Intervention in UGIB L

Nigtive NPV 97.4%

Wetshaciporn Tapshotton PR PPV 29.3%

Onuma Sattayalertynnyong, MD

DRior Ko M 304 Accuracy 82.4%

bt o o i s ot T bscopic intervention with prabability 78.98% Sensitivity 75.9%

) . - - Specificity 83%
Y masen Srmi Artificial Inteligence ¥ 40 1485
g Diobotic Relinopothy Screening

ey - - TR e sy Rl Sty 06 oy A sl Orsdis Clnrom, [ vielar i WU darined
>




Health Teck
guginaluauniwg

| e
=
o om0 0 — gy
' l il ) oo ; Ll - |
i ] —k (
-~ ‘_ &
. J
-
. | - ” . =
’ = Self Vision Tester X-ray wndoodododou  Stethoscope novIausviuiio
= SN »ovasi wiovdu Ultrasound niovaso i Ad
= a Gomin vnsus:uwu oun
. 2
- - o=
E - B
o £ - -
X z
a. B
wndovionnudu govasan 3 dulwitriolo g hara, h govas gouSnwruwndnwina
) s - Y -
doudodanin oonBoudarelin uwu 12 3a 93n,nadIsAI0OSDA anuIu

Medical All In One Medical Self Service D0AUSNOUENNNE
Health Check Kiosk




Tele Nursing for ostomy & wound care & Breast Feeding ,
", Telenursing process

Complications management

Telenursing in ostomy & Wound patients
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Smart Emergency Room
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Strategies to reduce greenhouse gas emissions
in healthcare systems

Reduce direct power consumption

Radically optimize care along care pathways to reduce
unnecessary hospital visit

— Tele Medicine & Nursing & Rehabilitation & Pharmacy & etc

Supply Chain Management

Reduce indirect emissions through sustainable use of
materials and circular economy
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SMART LOGISTIC & SUPPLY CHAIN MANAGEMENT

730 days from June 1st, 2017 to May 31th, 2019 (12,398,079 records of 4,456 pharma codes from 413 clinics and 18 pharma rooms)
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* Disintegrate within 12 weeks in a municipal or industrial composting facility. —_—

*  Can be used in your compost bin roce
No micro-plastics, no toxicity in the soil g
Breaks down completely in certain conditions - factors affecting compostability OMED
are temperature, moisture level, pH, oxygen, and microorganisms present.
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Hi Trvst

Hi Trust'™ Recyclable products, a new solution for all

RECYCLING economy LINEAR economy CIRCULAR economy
(Reuseable product) (Disposable product) (Recyclable product) Hi Trvst
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Other Product
-Healthcare
-Automotive
-Home appliance
-Electronic parts
-etc.
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C-section Drape with pouch Development for Higher Efficiency o
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Case Study: To change from Reusable Linen Drape set to be C-section Drape with 360° pouch
Potentially reduce 1)Quantity of Drape, 2)Draping step and 3)Preparation time for Operation.
Preliminary study, can reduce from 42 pcs. to be 27 pcs/case due to Liquid barrier function.
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Environmental Impact from Circular Economy System

Hi Trvst
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Mechanical Recycling
+CO, 8,000 MT/year
Reduce -12,000 MT/yea

Equivalent Tree planting
0.8-1.3 million trees/yea
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If 1,500 hospitals, can reduce
CO, -40,000 MT /year
Equivalent Tree planting

2.6-4.4 million trees
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Hi Trust™

Hi Trvst
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PERSONAL PROTECTIVE APPAREL
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Recyclable products, a new solution for all
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“If you really think that the environment is less
important than the economy, try holding your
breath while you count your money”

“Love is not about finding someone to love, but
about becoming someone who is loved.”

“Don’t search for the one who will save the
world; become the one who saves it.”




