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The Sao Paulo
Declaration on Planetary
Health

Humanity, and indeed all of life on
Earth, is at a crossroads. Over the past
several decades, the scale of human
impacts on Earth’s natural systems has
increased exponentially to the point
where it exceeds our planet’s capacity
to absorb our wastes or provide the
resources we are using. The result is a
vast and accelerating transformation
and degradation of nature.! This
includes not only global climate
change but also global scale pollution

support a more equitable and resilient
post-pandemic world. The Dedlaration’s
cross-cutting recommendations were
drafted during the 2021 Planetary
Health Annual Meeting and Festival
in Sao Paulo, Brazil, concluding
with a global consultation of nearly
350 participants from more than
70 countries supported by the United
Nations Development Programme.

We know what needs to change to
safeguard the health of the planet and
people for future generations. The
Sdo Paulo Declaration urges us to act
now.

The Sao Paulo Declaration including a list of over
250 organization signatories from more than

animal-to-human cross-species
spillover is the most likely source of
SARS-CoV-2, whereas laboratory leak-
age is extremely unlikely. However,
the research and global health com-
munities have yet to reach a clear
conclusion as to the specific time,
place, and cross-species transmission
route through which SARS-CoV-2
entered the human population.*
Viruses could be made in a laboratory;
however, there is no scientific evidence
to support the idea that SARS-CoV-2
is artificial, and there are also no
data to support the notion that any
laboratory had handled SARS-CoV-2
or its proximal ancestor before the
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Methods of Public Health Research — Strengthening

Causal Inference from Observational Data
Miguel A. Hernén, M.D., Dr.P.H.

2021

Protocol Component

Eligibility criteria

Treatment strategies

Treatment

assignment

OQutcomes

Follow-up

Causal estimand

Statistical analysis
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Outline of a Target-Trial Protocol: Specification and Emulation Using Observational Data.

Description

Who will be included in the
study?

What interventions will eligible
persons receive?

How will eligible persons be
assigned to the
interventions?

What outcomes in eligible
persons will be compared
among intervention groups?

During which period will eligible
persons be followed in the
study?

Which counterfactual contrasts
will be estimated using the
above data?

How will the counterfactual
contrasts be estimated?

Example: Antiretroviral Therapy Initiation in HIV-Positive Persons!

Specification

HIV-positive persons =18 yr of age with
no prior use of antiretroviral therapy
and no history of AIDS

Initiation of antiretroviral therapy:

1. Immediately

2. When CD4 cell count drops below
500 cells per cubic millimeter

Eligible persons will be randomly as-
signed to one strategy and will
be aware of which strategy they
were assigned to.

Death

From treatment assignment until death,
loss to follow-up, or administrative
end of follow-up, whichever occurs
first

Intention-to-treat effect (effect of being
assigned to treatment)

Per-protocol effect (effect of receiving
treatment as indicated in the
protocol)

Intention-to-treat analysis

Per-protocol analysis (requires adjust-
ment for preassignment and post-
assignment confounders)

Emulation Using Observational HIV
Cohorts

Same as for specification

Required data for each person: age, history
of therapy use, history of AIDS
diagnosis

Same as for specification

Required data: date of therapy initiation,
clinical measurements of CD4 cell
count

Eligible persens will be assigned to the
strategies with which their data were
compatible at the time of eligibility.

Same as for specification
Required data: date of death during
the study

Same as for specification
Required data: date of loss to follow-up

Observational analogue of the per-
protocol effect

Same as per-protocol analysis
Required data: preassignment and
postassignment confounders
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Overlap weighting

Targeted maximum likelihood estimator (TMLE)
EIAETEZED K DETEDIFEIL

RERE



fe R

Big Data and the Intelligence Community

— Lessons for Health Care

Kevin Vigilante, M.D., M.P.H., Steve Escaravage, M.S., and Mike McConnell, M.P.A.
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JAMA | Users’ Guides to the Medical Literature

How to Read Articles That Use Machine Learning
Users' Guides to the Medical Literature

‘Yun Liu, PhD; Po-Hsuan Cameron Chen, PhD; Jonathan Krause, PhD: Lily Peng, MD, PhD
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m Making Machine Learning Models Clinically Useful

Nigam H. Shah, MD, Recent advances in supervised machine learning have
PhD improved diagnostic accuracy and prediction of treat-
Stanford Center for ment outcomes, in some cases surpassing the perfor-
Biomedicallnformatics 1 ance of clinicians.! In supervised machine leamning, a
Resaarch, Stanford A LT P . ne
University, Stanford, mathematical function is constructed via automated
California. analysis of training data, which consists of input fea-
tures (such as retinal images) and output labels (suchas

Amold Milstein, MD, the grade of macular edema). With large training data

MPH - .
Schoal of Mediicine, sets anq minimal human gmd_ance, aco_mpu'.terleams_to
Stanford Univarsity, generalize from the information contained in the train-

Stanford, California. ingdata. The result is amathematical function, amodel,

Electronic Recruitment and Validation of Patients for Outcomes Research Studies in

factors.® Success in reducing readmissions remains lim-
ited because of constraints such as clinician time, avail-
able staff, and limited ability to influence social deter-
minants of health.*

The limitation of not considering the characteris-
tics of the care environment in evaluating the perfor-
mance of amodel applies toall types of classification and
prediction models and not just to models derived viama-
chinelearning. There are methods to assess whether the
use of a machine learing model will be useful given the
prevailing constraints in the care environment. For ex-

Rare Diseases: What Are the Potential Challenges?

Monica Hadi, PhD, Evidera, London, England, United Kingdom; Joe Waby, MSc, Global Perspectives, Asturias, Spain

" @ Deep learning for prediction of colorectal cancer
outcome: a discovery and validation study

CrossMark

Ole-Johan Skrede*, Sepp De Raedt*, Andreas Kleppe, Tarjei S Hveem, Knut Liestel, John Maddison, Hanne A Askautrud, Manohar Pradhan,
John Arne Nesheim, Fritz Albregtsen, Inger Nina Farstad, Enric Domingo, David N Church, Arild Nesbakken, Neil A Shepherd, lan Tomlinson,

Rachel Kerr, Marco Novelli, David | Kerr, Havard E Danielsen

Medical Devices in the Real World

Frederic S. Resnic, M.D., and Michael E. Matheny, M.D., M.P.H.

HEOR ARTICLES

Hosted by: 5 & s 5
S The Exploring the practical applications
A of RWE in rare diseases across

Europe

Real-World W/
Evidence

1-2 April 2020, London, UK

Join us as we convene key stakeholders
of the RWE and rare disease
communities who, together, can make
the use of RWE in rare diseases and
innovative therapies a reality
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Prenatal and early-life antibiotic use and risk of childhood
asthma: A retrospective cohort study

Satomi Yoshida | Kazukilde | Masato Takeuchi | Koji Kawakami

Antibiotic exposure during the Antibiotic exposure during

INER

Variables

Male infant

Any antibiotic exposure*

foetal period

the first year of life

HR (95% Cl)

1.43(1.17-1.75)
1.34(1.05-1.72)

Exposure by type of antibiotic*

Penicillin
Cephalosporin
Macrolide

Other type of
antibiotics

1.21(0.77-1.91)
1.18 (0.87-1.61)
1.20(0.81-1.78)
1.25(0.83-1.88)

No. of antibiotic prescriptions®

0 (Reference)
1-2

3-4

Over 5

1.00

1.36 (1.04-1.79)
1.44(0.87-2.39)
1.03(0.50-2.12)

HR (95% Cl)

1.41(1.15-1.72)
1.62(1.27-2.07)

1.28 (0.97-1.69)
1.35(1.07-1.71)
1.48 (1.17-1.87)
0.84 (0.61-1.15)

1.00

1.40(1.08-1.83)
1.94(1.41-2.67)
2.75(1.80-4.20)

Cl, confidence interval; HR, hazard ratios. Bold values indicate the statistical significance.

*Adjusted for sex and siblings.

Children after January 2005 and before September 2014 and included
i the IMDC database were included mito cohorr, W = 155 356

42 624 children gxcluded with lacking

information on the mother

Cohort 1

29 462 children excluded
636 pretern children
29 003 children with a follow-up of <1 year or who
developed asthima during the frs) year of lilfe

N = 83470

Cohort 2

55 385 children excluded with no siblings

N =2B083
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Preoperative Blood Tests Conducted Before Low-Risk
Surgery in Japan: A Retrospective Observational Study

Using a Nationwide Insurance Claims Database
Hiroshi Yonekura, MD,* Kahori Seto, DDS, PhD,* Kazuki Ide, PhD,* Yohei Kawasaki, PhD,*

Shiro Tanaka, PhD,t 1sao Nahara, MD,* Chikashi Takeda, MD,*1 and Koji Kawakami, MD, PhD#

AMESTHESIA & ANALGESIA
May 2018 =« Volume 1246 « Number S

Figure 2. Trend of the utilization of precperative
blood tests during the precperative peried (1-G0
d before the index surgery) in comparison with the
pericd outside of this window. The figure shows
the mean number of tests (complaete bloed count,
metabaolic panel, coagulation tests, and lver func-
tion tests) per patient per month.
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Clinical paper

Effectiveness and safety of early enteral
nutrition for patients who received targeted
temperature management after
out-of-hospital cardiac arrest

®

Woo Jin Joo ®, Kazuki Ide®", Yohei Kawasaki®,
Chikashi Takeda™", Tomotsugu Seki®, Tomoko Usui®,
Koji Kawakami ™" *

*Depadren of Phanmscogpdenidogy, Gradusle Schod of Medcine and Public Healfh, Kyolo University,
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Association of short term exposure
to Asian dust with increased blood
pressure

Masanobu Ishii, Tomotsugu SekiZ, Kenji Sakamote?, Koichi Kaikita!, Yoshihiro Miyamoto?,

Kenichi Tsujital, Izuru Masuda®* & Koji Kawakami?™

(< Elevated Systolic Blood Pressure %) High Blood Pressure ) Hypertension

@
e
o
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60 | exposure prevalence = 1.0, PAF (95%CI) = 18.0% (12.3, 23.4)
exposure prevalence = 0.8, PAF (35%C1) = 15.0% (10.1, 19.4
50 | cxposureprevelence =02, PAF (954C1 = 424, (27,57)

exposure prevalence = 1.0, PAF (95%Cl) = 11.5%, (5.7, 16.7)
exposure prevalence = 0.8, PAF (95%Cl) = 9.4%, (46, 13.8)
exposure prevalence = 0.2, PAF (95%Cl) = 2.5%, (12, 3.8)

exposure prevalence = 1.0, PAF (85%CI) = 23.7%, (13.0, 329)
exposure prevalence = 0.8, PAF (85%CI) = 19.9%, (10.7, 26.2)
| exposure prevalence = 0.2, PAF (95%Cl) = 5.8%, (2.9,8.9)
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Figure 1. Population attributable fractions of the categories of blood pressure associated with short-term
exposure to Asian dust. These line and dot graphs show population attributable fractions and the 95%
confidence intervals for the elevated systolic blood pressure (left panel), high blood pressure (middle panel), and
hypertension (right panel). PAF population attributable fraction, CI confidence interval.

Elevated systolic High blood pressure (SBP | Hypertension (SBP =

blood pressure (SBP = 2130 mmHg or DBP > 140 mmHg or DBP =

120 mmHg) 80 mmHg) 90 mmHg)
Multi-pollutant model | RR | 95% CI pvalue |RR |95% CI pvalue |RR |95% CI p value
+ SPM 1.13 | 1.06,1.20 |<0.001 |1.22 |1.14,1.30 | <0.001 |L31 |1.15 149 | <0.001
+ SPM, SO, 1.16 | 1.09,1.23 | <0.00l |1.27 |1.18,1.36 |<0.001 |143 |1.251.62 |<0.001
+ SPM, NO, 112 | 1L.05 1.19 |<0.001 |1.19 |1.11,1.27 | <0.001 |1.26 |1.11,1.43 | <0.001
+ SPM, Ox 114 | 1.07,1.21 | <0.001 |1.22 |1.14,1.31 |<0.001 |1.32 |1.17,1.51 | <0.001

Table 3. Relative risk of short-term exposure to Asian dust on the categories of blood pressure in the entire
population. Models were adjusted for sex, age category, BMI category, smoking status, mean temperature,
and relative humidity. SPM suspended particulate matter, NO, nitrogen dioxide, SO, sulfur dioxide, Ox
photochemical oxidants.
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Short-term exposure to desert dust and the risk of acute myocardial
infarction in Japan: a time-stratified case-crossover study
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Fig.1 Total number of Asian dust days between April 2012 through
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March 2016 in Japan. The number of Asian dust days observed at
59 monitoring stations in Japan was plotted on the map. A pie chart dust
shows the season when Asian dust events occurred. A bar chart shows
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Association of short-term exposure to
air pollution with myocardial infarction
with and without obstructive coronary
artery disease
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(a) All season (b) Spring (c) Summer (d) Autumn (e) Winter
PM2 s (Hg/m3)
l 20
15
*
" "
7 b1 g
LAY
¥ R : ‘ %
h by o
Mean SD Median 25 percentile 75 percentile
All Japan
All season 14.01 2.04 13.91 12.31 15.37
Spring 16.58 2.47 16.28 14.85 18.29
Summer 14.78 1.96 14.62 14.00 15.80
Autumn 12.34 2.05 12.29 10.82 13.60
Winter 12.46 2.85 12.32 9.88 14.57
East Japan
All season 12.74 1.37 12.45 11.71 13.86
Spring 14.99 1.40 15.07 13.96 15.81
Summer 14.38 1.44 14.42 13.82 15.40
Autumn 11.08 1.53 10.84 9.72 12.50
Winter 10.50 1.89 9.88 9.51 1212
West Japan
All season 15.39 1.73 15.16 14.06 17.00
Spring 18.32 2.20 18.36 16.51 20.34
Summer 15.21 2.35 15.25 14.11 16.04
Autumn 13.64 1.68 13.57 12.21 15.39
Winter 14.51 2.18 14.32 12.54 16.07
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Association between antidepressant use @
during pregnancy and autism spectrum

disorder in children: a retrospective cohort

study based on Japanese claims data
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Comparative Effectiveness of Sodium-
Glucose Cotransporter-2 Inhibitors Versus
Other Classes of Glucose-Lowering
Medications on Renal Outcome in Type 2
Diabetes

Masato Takeuchi, MD, MPH, PhD; Masahito Ogura, MD, PhD;
Takaaki Minoura, MD, MPH; Nobuya Inagaki, MD, PhD;
and Koji Kawakami, MD, PhD
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Patients with codes - . ;

e Ay Crude OR (95% CT) p. value Adjusted OR (95% CT) p. value

n =676 ) N
Excluded =200 Death +RRT 0.39 (0.17, 0.94) 0.04 0.31(0.12, 0.79) 0.01
> Age<18vy.0 n=2 Death 0.33 (0,07, 1.53) 0.16 0.36 (0.07, 1.86) 0.22
v Received RRT ~ n=2 RRT 0.55 (0.21, 1.43) 0.22 0.38 (0.13, 1.12) 0.08

Second admission n = 181 i
Eligible for this study ]m\murlmsrupprcssant os Transfusion 1.23(0.76, 1.99) 0.39 1.1 (0.64, 1.88) 074
n=386 prescription n= CPA 205(1.1, 3.85) 0.03 174 (087, 3.5) 0.12
RTX 0.85 (035, 2.09) 0.73 0.7 (0.26, 1.86) 048
I ! Steroid pulse 1.68 (0.90, 3.13) 0.11 22 (0,60, 2.49) 0.59
Crude mean difference Adjusted mean difference
Biopsy group No-biopsy group Maximum steroid 12,16 (7.93, 16.4) <0.01 10.77 (6.37, 15.16) <001
n =154 n=232 dose (mg)

CPA cyclophosphamide, RTX rituximab, RRT renal replacement therapy
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FIGURE 3 The MELDNa-JM and MELD-Na would prioritize different patients for liver transplantation. For these patients, we plotted the

individual (black lines) and average (red line) MELD-Na score development during 90 days. Although the MELD-Na-prioritized patients had a
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FIGURE 1 Plots of BMI at 18 months and three years of age with BMI at age 15 years. In the above graph, the two-way linear prediction
with 95% confidence interval of the mean is shown. The shaded area corresponds to the 95% confidence interval of the mean. BMI: body

mass index
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