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Public Health

"Let medicine be thy food,
and food be thy medicine.”

Hippocrates, 460-377 BC

Public Health: The science and art of preventing disease,
prolonging life and promoting health through the
organized efforts and informed choices of society,
organizations, public and private, communities and
individuals

Science 51 (1306):23-33

PH ... aims to provide conditions in which people can be
healthy and focus on entire populations, not on
individual patients or diseases WHO
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A science which analyses the relation between
food and health, investigating the metabolic
and physiological responses of the body to diet

Different food/nutrition categories

Healthy consumers and Diseased population
at-risk populations (= patients)

Conventional  Survival, health, pleasure

FSMP Special enteral medical
food .
nutrition for all ages
Functional Targets specific body .
functions/risk factors Pare_n!:eral Speuallparente_ra.ﬂ (1Iv)
nutrition medical nutrition
Baby food Age - specific needs All ages
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Although nutrient deficiency diseases are still prevalent in
some countries, and are an important cause of ill-health and
premature death, nutrient-associated chronic diseases
due to incorrect balan s of nutrients are now of
significant importa all countries,
developing and developed alike

Factors needed for successfu n and food policies:

Food and nutrition policies must have the credibility provided
by scientific and epide ical evidence, have political
and technical support, regarded as necessary and
convenient by the consumer.
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DIET, NUTRITION, AND
THE PREVEWTION OF
CHROMIC DISEASES
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Common conditions of ill health
Overweig Obesity & 650 million people*
e Re : Type 2 Diabetes 422 million people*
dLD O Cardiovascular 18 million deaths
pertensio Diseases & Stroke per year*
: Buced bo Osteoporosis & 9 million fractures
d = Sarcopenia per year**

Potential cost-savings
in healthcare

A

Diet and 1st line 2nd line Multiple
= rescription
treatment ramdl treatment  avred plEsahbon

i : 1

Non-compliance Treatment Treatment

Compliance but failure failure
lack of effect Paradoxical
effects

Extension of nutritional strategies for managing many NCDs would
considerably reduce healthcare expenditures
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p\SS-27 48 17 GOALS TO TRANSFORM OUR WORLD

HOME ABOUT SECRETARY-GENERAL GOALS TAKE ACTION NEWS AND MEDIA WATCH AND LISTEN

‘Window of opportunity’ closing on hon-communicable diseases, warns
UN health agency

The world is not on track to meet the target set by
the UN Sustainable Development Goals of a one-
third reduction in premature NCD deaths by 2030.

Dr. Douglas Bettcher, WHO director
for the prevention of NCDs.
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Nutrition and Public Health (II)

potential dangers of turning a lifestyle \\é
problem into a medical one

(functional) food may help prevent diseases
that currently impose a heavy drain on
health care budgets
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Cost/effectiveness of nutrition

Cost/effectiveness information is obtained by
analysing the costs and consequences of a health
intervention (technology) to address a specific
problem under general or routine conditions, rather
than under controlled conditions.

HTA: The systematic evaluation of the properties
and effects of a health technology, addressing the
direct and intended effects of this technology, as
well as its indirect and unintended consequences,
and aimed mainly at informing decision making
regarding health technologies.
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The example of flu-like
diseases and probiotics

@PLOS | ONE PLOS ONE| DOI-10.1371fjournal.pone.0166232  November 10, 2016
]

RESEARCH ARTICLE

The Clinical and Economic Impact of
Probiotics Consumption on Respiratory Tract
Infections: Projections for Canada

Irene Lenoir-Wijnkoop 2+, Laetitia Gerlier®, Denis Roy*, Gregor Reid®

There is accumulating evidence supporting the use of probiatics, which are defined as ‘live
micra-arganisms which, when administered in adequate amounts, confer a health benefit on
the host", as a preventive measure against respiratory tract infections (RTI). Two recent meta-
analyses showed probiotic consumption (daily intake of 107 to 10" CFU in any form for up to 3

months) significantly reduced RTI duration, frequency, antibiotic use and work absenteeism.
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Two meta-analyses reported
the probiotics effects on RTI

Effectiveness of probiotics on the duration of illness in healthy children
and adults who develop common acute respiratory infectious conditions:
a systematic review and meta-analysis

Sarah King', Julie Glanville's, Mary Ellen Sanders” ef al. Nf British Journal of Nutrition
2014 - incl. 20 randomized placebo-controlled trials of probiotics

Probiotics for preventing acute upper respiratory tract

infections (Review)
+ § Cochrane
Hao Q, Dong BR, Wu T G Library

2015 - incl. 12 randomized placebo-controlled trials of probiotics

ILW - 9 november 2017 12

09/11/2017



& v King 2014 (YHEC): shows a reduced duration
per RTI episode when consuming probiotics

Significantly shorter iliness episodes with probiotics vs placebo:
Mean duration placebo 7.40 days

Mean duration probiotics 6.63 days

Weighted mean difference -0.77 days [-1.50;-0.04], p=0.04

Probiotics Placebo Mean difference Mean difference

Study or subgroup Mean so  Total Mean so  Total Weight (%) (955, CI) IV, random, 95% C1
Bentley {unpublished results) 56 13 &7 67 08 98 16-6 =1-10 (-1-42, -0-78) «+
Berggren et al.’® 7 629 11 7 973 170 82 000 {-1-84, 1-84) —_—
Caceres et a.'.:!f' 204 144 172 184 4B 181 43 1-00 {-2-05, 4-05) —
de Vrese st al™ . 7 629 158 89 1237 153 &7 —1-80 {-4-09, 0-29) —
Guillemard at al.** 69 45 713 65 45 256 141 0-40 {-0-42, 1-22) 1
Guillamard o 2/, 7 72 1 n 77 135 g2 -3-301-513,-1-47) —_—
Klostar Smerud at 2l 539 789 482 463 519 564 141 0-70 {-0-12, 1-52) re—
Niborski at a.f.‘j"' 3 204 32 4 204 38 13-2 -1-00 {-1-96, —0-04) —
Turchet at 21! 7 32 180 87 37 18 147 =170 {-2-41, —0-98) -
Total (95% Cli 1575 75 1000 -0-77 1-1-50, -0-04) 3

ity: T2 =0-81; 2= , df =81 0001); /2=80% — —t
Heteroganeity: 0-81; x* = 40-60, df =8 (P < 0-00001); /[*=80 P T N T

F . 7= 2:06 (P=0-04)
Testforaverll atiect.Z= 08 (7= ) Favours probiotics Favours placebo

Fig. 1. Mean duration of iliness epigodes (d). The total is the overall number of liness episodes experienced by the paricipants {randomised in a 1:1 ratio) in
each treatment group. (A colour version of this figure can be found anlire at hitp:/'www.journals.cambndge.org/bjn).
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& s Hao 2015 (Cochrane): preventive probiotics have
a positive impact on RTI frequency & duration

Significantly shorter illness episodes with probiotics vs placebo:
Mean duration placebo 8.82 days

Mean duration probiotics 6.93 days

Weighted mean difference -1.89 days [-2.03;-1.75], p<0.001

No. of No. of

Outcome or subgroup ttle studies  participants Statistical method Effect size
4 The mean duration of an episode 3 831 Mean Difference (IV, Random, 95% CI}
of URTI

Significantly reduced RTI incidence with probiotics vs placebo:
Odds Ratio (OR) 0.53 [0.37;0.76], p<0.001

No. of No. of

Outcome or subgroup utle studies  participants Statistical method Effect size
4 The mean duration of an episode 3 831 Mean Difference (IV, Random, 95% CI}
of URTI
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 Significant reduction of RTI-related antibiotics
use with probiotics vs placebo (Cochrane)

Outcome or subgroup title studies  participants

Additional effects of probiotics
reported by the meta-analyses

No. of No. of
Statistical method Effect size

The number of partcipants who 4

0.65 [0

1184 Risk Rato (M-H, Random, 95% CI)

used antibiotics

Significant reduction of RTI-related sick leaves
with probiotics vs placebo (YHEC)

Probiotics Placebo Std mean difference Std mean difference

Study or subgroup Mean S0 Total Mean SD Total Weight (% (95 C)) IV, random, 95% CI
Total (85% €I} 1310 1337 1000 017 -0-31,-0-03)

Heterogansity: % = 0-04; 7° = 28-90, df = 10 (P= 0-0009); /* = 67 %
Test for overall effect Z= 2:32 {P= 0-02) 4 o5 0 05 1
Favours probiotics  Favours placebo

Fig. 4. Days absanl from day care/schoolwork. The ‘otal is mostly the number of individuals with at least one iliness episode. In two studies” ¥, the totals used
were the number of participants included in the study; in one study'®', the totals were the number of households randemised, and in another study™’, the totals
were tha number of ‘cases’ of ilness (in all these studies, the number of individuals with iliness apisodes was not reported). (A colour version of this figure can be
found online at hitp:fwww joumals cambridge org'bjn)
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£58 v Model: MA results combined

with existing RTI data

(" Healthy Individual

i -age, sex

No new RTI #€—>| -smoking status
E -living in a community setting
\__-influenza vaccination status

New RTI episode Probability new RTI, function of....
(RTI episodes: +1) individual'scharacteristics (age, risk

+direct medical cost (visit, AB) factors, fiu vaccination) and.
+indirect cost per work day lost problolics'ar o probiclics"am

|

e R
RTI not cured
(RTI days: +1)

RTI cured b Ongoing RTI

. _/

Back o healthy state at the end U

of the RTi episode

Duration RTlepisode, function of...
individual's characteristics
(risk factors), probiotics use

RTI episode duration:
¥'7.40 days (YHEC, placebo)
+8.82 days (Cochrane, placebo)
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s U Study country: Canada

00000 0 L
N Population sie (Canads, 2014] womes

Age and sex from StatCan vs modeled population (N=35,540)
Error rate < 5% between expected and modeled population size

ILW - 9 november 2017 17

Key input: probability of RTI episodes

derived from FluWatch 'ILI’ statistics and StatCan data

Rate per1 OOO patient
100

ORate per 1,000 patient visits
-Mean Rate | 95% Interval (1996/97 - 2012/13)
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Data used in the model

« Combining Fluwatch and StatCan data allowed an
estimate of the annual RTI incidence and the
related numbers of GP consultations: 1.7-2.2%

« The prescription rate of antibiotics in case of RTI is
26,1% (Kwong et el, 2009)

« Absence from work caused by RTI is 42% of
employees for an average of 1,7 missed working
days (Palmer et al, 2011 - US)

« In case of child’s RTI, 18% of employees miss work
for 0,5 days on average (Palmer et al, 2011 - US)
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L Adjustments for risk factors
and vaccination status

« Children aged 0-9 years bear a higher burden of ILI

« People sharing life/work environment have a higher
frequency of RTIs (Louhiala et al 1995, Jaakola
1995)

- Active and passive smokers have longer and/or
more frequent RTIs (Bensenor et al, 2001)

« Individuals vaccinated against influenza have a
lower risk of ILI (vaccination coverage StatCan
2014)

« An estimated 12% of the Canadian population is
using probiotics (IPSOS 2012)
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Meta-analyses results (YHEC, Cochrane)
100% probiotics vs 0% probiotics (placebo)
\ J
~ w
RTlepisode RTI episode Antibiotics use Sick leaves
frequency duration for RTI for RTI
OR=53 -0.77 to-1.89 days RR=0.63 SMD=-0.17 days
\

42% take cick leave
18% for sickchildren
igeneral population)

Canada: 1-2% 1Ll
visits/year

740108 BJ days 26 1% are prescribed
respiratory AB

[general population)

per episode
{placebo)

{general population}

-by age
-by smokingstatus

- -by smoking status
-by living conditions

-by vaccination status

Taking into account the current probiotics use
(= 12% of the Canadian population)

Model input — Overview

Probiotics
effects

vs.

placebo
applied to...

..current RTI
events
data...

...adjusted on
risk factors
and influenza
vaccination
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At-risk groups show a higher
incremental benefit

—
100%
90% -
80%
70%
0% MLiving in community
MNot living in community
50%
40%
100%
30% 90%
% of population % averted RTI days
80%
(model) (probioticsvs. placebo)
70%
69.43%
60% 74.45%
50%
Unvaccinated
0% M Vaccinated against influenza
30%
20%
10%
0%
% of population % averted RTl days
(model) (probioticsvs. placebo)
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—
BVHEC scensrio  ® Cochrane'scenrio
AT days WM episades Antibiotis courses
a —
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The averted RTI events
generated up to

- Can$ 9 million savings for the
health care payer

- Can$ 100 million when adding
productivity losses

as)

R costs with vs. without probiotics {million

Prevented RTI days and associated
savings according to the 2 scenarios

Missed work days

Probiotic use saved between
573 000 RTI days (YHEC

wm  SCenario) and 2.3 million RTI
days (Cochrane) annually in
Canada

-329,577)

W'YHEC scenario 1 'Cochrane ' scenario

Cost pain Totsl Totsl Total
Costvisits medication  Costantibiotics  HCPcost  publicHCP cost Costsick leaves  societycost

oo 00 g0 a3 4y 13 0.4

s B

9.
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Hea'lthy habits help keep yout
;,I 7‘1 =

Cleaning Hands Keeps
Students In School
Take care: Cover coughs and sneezes.
Keep hands clean.

el youe chlldren from getting germs
ok and school. Smple sctions can 5o

nose. Use a tissue when you cough or sneeze
If you don't have a tissue, cover your mouth

lean your hands every time you cough or
washing stops germs. Alcohol-based gels and wipes also

Days Absent per Student per Schoot ear

Remind your children to practice healthy habits, too. Germs that
cause colds, coughs, flu and pneumonia can spread easily.

Healthy habits help reduce illnesses and sick days. Feel good
about doi s to stay well

Healthy habits stop germs. At home, work and school.

Reduction of the number of
RTI days based on the YHEC

and Cochrane meta-analyses

8.82

WPlacebo

HProbiotics

RTI eplode duration (days)

YHEC 2014 Cochrane 2015
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- Adults have an average of 2-4 The QALD loss increases with severity (p < 10~1°)

co

- In

- Primary schoolchildren have an
average of 3-8 .
the USA, 20 million school _
days are lost per annum _
i i
R

Acute RTIs in daily life

mmon RTI episodes annually

median QALD loss
5 & B

)
@

0.0

by
symptom severny

A Camacho et al, LSHTM

and they affect quality of life
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In conclusion

Daily nutrition as preventative health technology
has great potential for sustained health
and sustainable health care systems

Implementation of successful, population-oriented strategies is

hampered by

+ the scarcity of methodological guidance in PH evaluations

+ the failure to motivate/achieve effective and lasting changes
in eating behaviour (lifestyle)

HTA offers (un[der]exploited) possibilities for

+ developing robust alternative (to RCT) methods and
broadening of translational research in complex settings

+ generating positive outcomes to build policies that motivate
the general population to adopt healthy food behaviour
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HTAIi - A dedicated working group

https://www.htai.org/interest-groups/inphorm

VTEW

Username:

Health Technology

Password: (?)

Assessment international

LOGIN

Interest Groups

Assessment of
Vaccination Programs

Disinvestment and Early
Awareness

Early Career Network
Ethics
Hospital Based HTA

HTA in Developing
Countries

InPHORM

Publications
Additional Resources
Presentations from
HTAi annual meetings
g i

Initiative for Public Health Outcomes Research & Measurement
(INPHORM)

Overview

Activities

Through publication of original research papers, multidisciplinary mvolvement in international working groups.
contributions 1in scientific congresses, InPHORM explores new avenues for better understanding the principles and the
particular characteristics of public health mterventions in real-life setting.

Join this IG

All members of HTAI are welcome to participate in this IG. If you are not yet a member of HTAI, simply follow this link: Become a
member of HTAI.

IG Materials
Below are links to IG files and resources (including publications, presentations and to webpages of related groups):
» Presentations from HTAI annual meetings

= Publications
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