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PREHISTORY

20,000 YEARS AGO 5,300 YEARS AGO
Holes are drilled into n the Eurnpean Alps, Otz
skulls—a proceduse called

trepanning—io treat

medical conditions.

7,000 YEARS AGO
Teeth of fve patients are
drilled, perhiaps for abscess

Medicine, The Definitive lllustrated History, Parker, DK Publishing,

30008cE

D008

Pendnkh, o Housss

of Life, are buittin

andient Eqypt & places

for creation and preservation
of knowledge.

7SS
The Code of
Hammurabi,
ruer of Babylon,
includes several
pronounRcEments on
medical care, such £
2= physicians are
responsible for the
sucemss and faiure of
their actions.

1500 BcE

4508cE

S008ce

The concept of the four
hurnces, central to many
medical systers for the
et two millennia,
begins to take shape in
andent Greece.

M " 4 Lond Dhamants,

.,

! God of Ayurveca

Chirese texts describe in
detail acupuncture peints
and treatments.

3 Nustration of sapencire
points i thet haad

165
The Antonine Plague
{possibly smalipax)
devastates :

populations
in Eurape, West Asia,
and North Adrica.

168
Claudius Galen resurns
o Rome and begins his

writing phase:
his works will dormi
European medicine for
1,500 years.

- .

O

400ce

500
In Central America,

2016 p12-13

i

Galen into Syriac, they
will 9o 0 0 be further
trarshted o Arsbic

541
The Justinian

(probbly bubonic plague)
Kills more than one-third
of the population in
Europe and West Asia.

(2]

The Hatel-Dieu Hospital

it founded in Pars, France;
itis Europes, possibly the
workSs, okdest haspital stll
active on its originalsite.

700

Chiness scholars come to
Malanda, india, to study
Ayurveda and other
traditional medicine.




Medicine, The Definitive Illustrated History,

Parker, DK Publishing, 2016
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M &£ (trephination)
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HZESHRAS (Natural History
Museum, Lausanne)

—

Kelly K. Early Civilizations: Prehistoric

Times to 500 C.E: 2009
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Kelly K. Early Civilizations: Prehistoric Times to 500 C.E: 2009.
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Ancient surgical instruments

Dating back to ¢c.100 bce, this relief
from a temple in Kom Ombo, Egypt,
shows a range of medical and
surgical instruments including
forceps, scalpels, and saws.

The temple was used as a sanitorium
In ancient times.
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A History of Medicine 2nd Ed, Magner, Taylor & Francis, 2005



Zdl (Aelius Galenus), 129-216

vatione per fanguinis miffionem,
Liber:

== EIVSDEM,DE SANGVIs |i& .

Jugis:Reunlfione; Cucurbitula: || e’

¢ Scarificatione: Traz 1/
Cratulus.

Theodorico Gaudano interprete. [\

550 VenitP AR ISIIS apud Chrisi=
anum V Vechel fub fcuto
Bafileenfi in uia
Tacobeea.

ZEo| A= S H7| 7| s 0
(National Library of Medicine)

Kelly K. The Middle Ages: 500-1450: 2009
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Pharmacy in ancient China (National Library of Medicine)
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700 1100 1400 1600 1700

"ns
St Bartholomew’.
becomes Bitsin's frst
truly medical hospital ’ Motion y
balm, and begins a new era report Meicinel, an y
n batfefield medidine. i ! . influential text in Eusope
for the ned two centuries.

i one of Europe’s first

‘aichemical treatises.
151
In Britsin, the College
of Physiciars recsives

it oyl charter

1793
work in the field of Jean-Baptiste Pussin and his
tropical medicine. ; : b il Marguerte, siong with
: i ic sai Phiippe Finel, begin
i improvernentsin the care and

W Antan v Lesuwnhosk

establshed in Salemo; Tretrments for eye conditiors, 3
the medical school wil i sich & bruting and infections, - o Collacton of mode haack o
develop from it 3th-cantury i 3 ‘explain prncetes of pheencicgy

1661 : 1785
Marcelo Malpigh, founder Wilkam Withering reports
of micoanatorny, obssrves ‘o his invessigations into
capillaries—the "missing e

55
Zan Yin completes fingxisn

Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p46-47



Pont du Gard, famous Roman aqueduct in France



The statue of Avicenna in United Nations Office in
Vienna as a part of the "Persian Scholars Pavilion

I (Avicenna, Ibn Sina), 980-1037
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lbn Sinal| AL X|=

TREATING SMALLPOX

A miniature from a Turkish
edition of lbn Sina’'s A/-Qanun
shows a remedy being
prepared for a smallpox victim

Kill or Cure, Parker, DK Publishing, 2013



Leper with bell

Early medieval physicians diagnosed
leprosy as an excess of “black bile/
and prescribed regular blood-letting
as well as a drink containing gold,
which was thought to be purifying.

They wrongly believed that leprosy
was easily spread, and forced lepers
to ring a bell as a warning not to
approach.

9. A LEPER

Medicine, The Definitive lllustrated History, Parker, DK Publishing, 2016 p58



S AHH (Black death), 1346-1353
HAEQF MO 22 (3H T AFR/19)

14C l_LﬂﬁE F Al7] Viennal| & &
(Pesthospital in Vienna)
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=) HH O‘ _l.:L The spread of the
=1 Al- o — -LL = plague

The Black Death is
believed to have
reached Europe in
1347 through the
port of Kaffa (today
Feodosiya) in the
Crimea, from where
it spread throughout
the Mediterranean
on ships.

By 1351 it had
reached northern
Scandinavia and
Russia.

Only a few regions,
such as Poland,

escaped.
Medicine, The Definitive lllustrated History, Parker, DK Publishing, 2016 p67
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Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p76-77



oty (Ambroise Paré), 1510-1590
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Kelly K. The Scientific Revolution and Medicine: 1450-1700: 2010



H| A& 2| 2 A (Andreas Vesalius), 1514-1564
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L (Antonie van Leeuwenhoek), 1632-
1723
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Artist at work

In addition to
being a histologist,
Cajal was also a
talented artist. He
produced
hundreds

of illustrations
mapping the
nervous system,

which are still used
as teaching aids
today.

Medicine, The Definitive lllustrated History, Parker, DK Publishing, 2016 p97
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Decimated empire
This illustration

- \\ ES \)5“ }()))‘)},}S}}”}S‘)} 2592
x.f <G SAS LA Q{ N7

3‘2-"» };r~ from the Florentine
e ,ﬁ Codex shows
s, ML) Aztecs dying of
PO DRI "* == smallpox, which
~;>>>.‘~s> 322 KNorsh was allegedly

introduced by one
African slave in the
Spanish army.

Almost half of the
Aztec population
succumbed to the
disease, including
their ruler
Cuitlahuac

Medicine, The Definitive lllustrated History, Parker, DK Publishing, 2016 p88
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Magner LN. A History of Medicine, 2" Ed, 2005.



DEMOTU CORDIS i
These illustrations from Harvey's De Moty Cordis &
show how the blood in the veins flows toward the §
heart (left), rather than away from it, and that
the direction of flow is maintained by valves,

which appear as bumps under the skin (right).

Parker S. Kill or Cure: An lllustrated History of Medicine: 2013



1| 7| (Marcello Malpighi), 1628-1694
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K| (Edward Jenner), 1749-1823

Jenner’s Case 17 in 1796 involved vaccinating
eight-year-old James Phipps with cowpox, which
caused slight symptoms. Six weeks later, Jenner
deliberately infected him with smallpox and
recorded: “No disease followed.”

HATO het L5 HE
b Be QIR0 Ba2 T AY

O LS 1= T1T1

OfLt




The hand of Sarah Nelmes
from Jenner’s Inquiry

History of Vaccine Development, Plotkin, Springer Edward Jenner's Inquiry; a bicentenary analysis,
New York, 2011 p15 Baxby, Vaccine 17,301-307, 1999



e
hospital, Hapitsl des Enfants
Malades, opens in Paris

1228
James Blundell revives.
the ides of human-
to-human biood
transfusions to treat
rothers suffering fram
encessive blood o
after childbirth.

& The Burks and Hars murders

1828

Burke and Hare not anly sob
graves in Edinburgh,
Scatiand, but

9
Wienna, and Wocksw.

1838
Usber den feineren Bay und
die Formen der krankhafien
Geschuwtiste (On the Nature
and Structural Chanscienstics.
‘of Cancer) by Johannes
Muller lays foundations for
the fiekd of histopathology.

reduces the death toll but
his work & not recognitzed

1845

Dentist Horace Wells
conducts s demonstration 1o
show the effects of ether as
an anesthetic but the patient

medical degree in the LS.

1854
Florence Nightingale
armves at Sastar
Bamacks to case for
sakiers weundsd during
the Crimean War

1846

Wiliam Morton successhuly

demonstrates ether

anesthesia at Massachusetts

Gereral Hosgital

usse o chlosolorm for pain
relief during childbirth,

1860
The first modem nursing

i Listers carbolic spray
dlebver antiseptic

1867
Joseph Lister publiches

2 repont—Antiseptic
Principle of the Practice
of Surgery:

1868

Jean-Martin Charoot,
4 prindipal founder of
neurclogy, begi

; begins his studies

of Parkinsors diesse.

show detais of nerve tissue

1876

Robert Koch shows that o
bacterium, now known 2
Bacillzs anthrads, causes

anthran—dssling a desth
ow 1o miasrma theory,

eosin, or HEE, stain i
first described and
becomes one of the
most useful techniques
for visualizi

Pasteur makes his first
vaccne discovery, for
chicken cholera, and
extends his research
inte human diseases.

Mastrons' Aid Society, i

founded in Britain, and

s0n changes its name to
the Midw

Irestituge.

1881

Samuel von Basch invents.
the first sphygmemanometer,
& divice t messure

the causative:

chalera and describes how
is spread, and prevention

and control measures.

1885

Lowis Pasteur carmies
aut the first succestul
rabies vaccination,
ona young boy.

¥ Admiristening raises vaccination

Frosquitos transfer these
parasites between humans.

E
their sbilty 10 "ste”
bones and hard tissues
inside the body.

1895

Sigrnund Freud and Josef
Brever coauthor Stuckes on
Hysteria, the first main work

Lses 1y imaging

for the first ime dusing

as d operation.
sarme yeur the

esused by X-rays
induding hair loss,
bisters, burrs, and
sweling, sppear.

1887

effectiveness
infection’s complex
natuse mean it does net
become widsly sed

Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p112-113
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Dreanns setting out various
pEycholagicsl thearies,
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Le Petlt Joullnal Cholera defeats the Turkish Army

T e s S The triumphant grim reaper, Death,
Is shown on the cover of this Paris
newspaper in 1912.

The Turkish army is defeated not by
the enemy, but by cholera.

The disease swept through the
camps, killing 100 men a day during
the First Balkan War (1912-13).

LE CHOLERA



LI28 37| (Miasma) O| £

Miasma Theory

Bad smells, which are
associated with rot and
decay, have long been
linked with illness.

The miasma theory,
believed since ancient

. times, held that diseases
£ were caused and spread
PR L B . L by a mix of foul-smelling
CAprna “rasurzms Tam vicrarsix saoou sord VAPOTS, gases, and
possibly tiny particles

present within them.
Medicine, The Definitive lllustrated History, Parker, DK Publishing, 2016 p121-122
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A% (John Snow), 1813-1858

7118543 =HEHO| HZot S 2tt
QA= 22 SollA HB/ L= AS A+

e 98 Lo 2L 252 T

London: How Cholera Spread

/\\
0 600 feet
f L ) @ Pump e Deaths from cholera
0 100 m

© Infobase Publishing

John Snow (National Library of Medicine)

Kelly K. Old World and New: Early Medical Care, 1700-1840: 2010
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F U XI—'_"-"\T:!:\T 18, 1846,

] (T Death’s dispensary

A cartoon from 1866 shows
how Snow'’s deductions about
the spread of cholera by water
were accepted a decade later

DEATI'S DISPENSARY.
~ Medicine, The Definitive lllustrated History, Parker, DK Publishing, 2016 p124



MR HFO[A (Ignaz Semmelweis), 1818-1865

1861H = T4k
O[3l 0%, 2 =
A2 Hof el A
St 4%|5

Lyons AS, Medicine: An lllustrated History: 1978



Handwashing in maternity wards

In 1847 Ignaz Semmelweis noted that after he advocated regular
handwashing, death rates at the First Clinic in the Vienna General Hospital
fell from 12-13 percent to 1-2 percent.

Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p138-139



2| AE| (Joseph Lister), 1827-1912

http://www.academia.dk/MedHist/Biblioteket/lister.php
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Lister’s carbolic spray
Lister developed a hand spray to

G
G

G

antiseptic surgery

deliver a dose of his antiseptic to the
wound site.

It was later replaced by a larger
tripod mounted model to prevent

octors and nurses coming into
irect contact with the corrosive acid
roplets it produced.

Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p154-155



FO| &l A Y (Florence Nightingale), 1820-1910

| LADY WITHTHE LAMP
Florence Nightingale in the military hospital |18
at Sc i, where she gained an almost saintly

at s .,
g
reputation for her efforts to improve care.
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Crimean War deaths

Produced by Florence Nightingale
during the Crimean War, this chart
illustrates that more soldiers died as
a direct result of infectious diseases
than battlefield wounds.

Nightingale used it in her hard-
fought campaign to improve the
standards of hygiene in field
hospitals.

Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p127



|23 (Rudolf Ludwig Carl Virchow), 1821-
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Porter R. The Cambridge lllustrated History of Medicine: 2001
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Kelly K. Old World and New: Early Medical Care, 1700-1840: 2010
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Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p149



Animal immunization
against anthrax: a
popular representation
of the Pouilly-le-Fort
experiment,
celebrating the
hundredth anniversary
of the birth of Pasteur.
Drawing of Damblans
(Le Pelerin, n® 2333 of
5 November 1922)

History of Vaccine Development, Plotkin, Springer New York, 2011 p38
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PASTEUR'S LATEST
DISCOTERY.
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Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p168
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'S (Robert Koch), 1843-1910

59| 744 MBEHo| Ot X
SHX 2 (1877'), 233 (18821), 222k (18854) S8 L, 19054 =AY

Kelly K. Medicine Becomes a Science: 1840-1999: 2010
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Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p147
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During the 18th to early 20th
centuries, tuberculosis was
‘romanticized” by writers, poets,
playwrights, and artists as a disease
of the able, intelligent, and creative.

This serene scene is part of a five-
image montage of a young, dying
woman that was composed by
English photographer Henry Peach
Robinson.
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Dmitri lvanovsky

|ntroduction
Dmitri Ivanovsky (1892)
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tobaccoplant
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leaf extract filtrate
Disesased Is filtered
tobaccoleavesare
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1905
Fritz Schaudinn and Erich

Hoffmann idently the
carsative i

bacterium
of syphils, Teponema
palichim,

faysis
‘stesifty, which keads him
o investigate and begin
their use in radiotherapy

against cancers.

1910

1910
Hans Christian lacobaeus
carties out early laperoscopic
{mirimally invasive o
“keyhole ") surgery on
human patient.

tra
soldiers in Word War |

o L . A
1990 # Schod gymeasium in the US
A " converted ints a kol during
Faul Ehriich discovers the ‘Spanish fl pandamic

first effectie trestrment

history, it kils around 100
million penpe.

1920

1821
Bacils Calmetie-Guérin
(BCG) vaccive, developed
‘ower manry years by Albert
Calmette and Camile

League, in the campaign to

putwomen in charge of
contraceptive use.

i Fal
Edward y show

Melariby shows
that lack of rewly discovered

witamin D causes rickets.

19m2-22

Frederick Banting and
Charles Best use pancrass
extracss (containing
insulin} to treat disbetes
in doge; the methed &
then applied successhully
o trest humans.

B Bariting and Best with the first

dlog that surived co isuln

1823
George N. Papanicolacy
devises the Pap test,

o Pap smear, for
cenical screening.

1930

1935
Tiwts early poiic vacines
are trisled in the US
bt il terribly causing
iness, parahass, snd
even desth.

3 Fatients at polic tmatment
[ ——

1937
The rhesus (Rh)

1940

1940
The first antificial
i isimplarted;
the design and

materiaks will be
risch improved

in the 19502,

commes two years later.

1944
Pyrilarrine, discovered by
Dariiel Bovet, is introduced as
an anshistamine medication,

Fist widespread use of
accines against influenze.

1946

s rhany years of specisist
apphcations, the Pap test
enters more genesal ise

in hespitals.

1950

1955

R. Adars Cowley begins to
[prosmate the term *golden
hour” a5 8 werking conospt
in emergency medidne.

1952

Charles Hufnage! implants
the first mecharical heart
walve— balkin-cage device:
that he designed himself,

1952 & Frotest against thaldomide
Britain® Royal College
of General Practitioners
(RCGP) & founded,
acknowledging the "Wonder dnig”™

specialst status of primary thalidornide i marketed
cate and family doctors. for numerous conditions.
Bt soon s Lse by wamen
during early pregnancy

is linked to babies being
born with maformations

1953
Francis Crick and lames
Watson announce they
have worked out the
structure of the
“molecule of ie”
DNA—it is & double helbx

Medicine, The Definitive lllustrated History, Parker, DK Publishing, 2016 p180-181
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Malaria parasite

The red blobs seen here are egg
clusters of the malaria parasite in the
mosquito gut.

Each cluster produces thousands of
infectious, actively moving parasites,
which travel to the mosquito’s salivary
glands and are injected into people
when it bites.
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E Y (Alexander Fleming), 1881-1955
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Selman Waksman: A H|2F & AR

American micmbinlngist Selman Waksman came up
with the term “antibiotic.” In 1943, he and a colleague,
Albert Schatz, were working on organisms that live )f

in soil. This ]Ed to the pmductmn e‘

of streptomycin, an antibiotic
that proved to be effective
against tuberculosis. Waksman'’s
laboratory at Rutgers University
in New Jersey synthesized several
other antibacterial drugs.

WAKSMAN CAME FROM A PART OF THE RUSSIAN EMPIRE
NOWINUKRAINE, AND BECAME AUSCITIZEN IN 1910.

Kill or Cure, Parker, DK Publishing, 2013 p258



Medicine,

Antibiotics in Action

The discovery of penicillin in 1928 (see pp.198-99) and its eventual
introduction sparked a global effort to dizcover more kinds of

antibiotic drugs. There are now more than 20 groups, or classes,
categorized by features such as their structure, how they attack

bacteria, and which types of bacteria they affect.

[* Lines of attack
Antibiotics combat bacteria in variows weys. They
may damage the protedive cell wall stoo the
paris called rioosomes from making essential
preteing, of prevent the genetic material fram
being cooeed so the bacterium cannot muftiply.

Same antbiatis, suh _—
& tetsacycline, bind to
bacterial fbasomes

Plammid ring
Cell wal

Tail-ike filament
that b
bacterium mave

Same antibictics, such as
peniciliin, prevent bacterium fom
buiding the meshlie pepinghyan
sheet in the cell wall Without
enmpiete cell walk, bacteria
eannot geow o msltiphy

Hairy prajections [5iF) feouch
which heafthy bactesa
suchange genetic material

The Definitive lllustrated History, Parker, DK Publishing, 2016 p200



ALEFAL (Salvalsan): O = 2HX| K|

He took his Syphilis
shots every week
until cured

Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p187
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Porter R. The Cambridge lllustrated History of Medicine: 2001
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1 1

Disease Maximum number | Number of  !| Percent |

of cases (year) cases in 2004i| change | :

| 1

cizgizliof Diphtheria 206,939 (1921) 0 i -99.99 i

=0 | Measles 894,134 (1941) 37 : -99.99 i

=32/ Mumps 152,209 (1968) 236 i -99.90 i

i o154 | Pertussis 265,269 (1934) 18,957 i -96.84 i

~otorl| Polio (paralytic) | 21,269 (1952) 0 | -100.0 |1

=x | Rubella 57,686 (1969) 12 i -99.98 i

nar=| Tetanus 1,560 (1923) 26 9833 ||

siom= | Haemophilus ~20,000 (1984) 16 1| -99.92 :

influenzae type b i |

infection : i

BE 2& | Hepatitis B 26,611 (1985) 6,632 1| -75.08 i

Abbas & Lichtman: Basic Immunology, 3rd Edition. Copyright © 2008 by Saunders, an imprint of Elsevier, Inc. All‘FlT:_q'Hls'rEsE-Fea'.““'

Abbas, Basic Immunology 3rd Edition
i MEE S of|Yol=0 7t 201X 0|1 H|E-HXHQl =Tt
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C M3 TAIZIE  « 19463 Streptomycin,
bk (MIAIRIT2] 1/3 PAS, Isoniazid & 7
=3 » 1950'A Rifampin

¥XMAS AND
NEW YEAR

GREETINGS
1932-19233

il _m_r_umﬁf R
onopnnoncec f

A M O NN

GOOD HEALTH

SRR

La Miseria by Cristobal Rojas (1886) S2|L}2} A|Z 288 S| AOA A (1932)



BCGE BF= Calmette2} Guerin

 Calmette is seated, Guerin
standing. November 1932

- 8 KRS 2FE
27| = =

History of Vaccine Development, Plotkin, Springer New York, 2011 p49



Prospective BCG human trials

TB deaths/ BCG No No non- Protection
Trials 100,000 (mg) vaccinated TB vaccinated TB (%)
Aronson 200 0.1 123 4 139 11 80
194649 US
UK BMC 35 0.1 20,500 18 19,600 07 78
1950-72
US Comstock 30 0.2 16.200 26 17,854 32 14
Palmer
India 200 0.1 88,200 162 44,135 44 0
196870

History of Vaccine Development, Plotkin, Springer New York, 2011 p53
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1961

First accounts are
published conceming
anibiotic sesistance in
the "superbug” MRSA,
methicilin-resistant
Stapfyocncrus sures.

1962

John Chamely
proneers.a much
improved artificial hip
joint that becomes the
standard implarit.

1963
A tem led by
Thomas Starzd
performs the fist
hurmian liver trareplant.

Barrard and his team
perfarm the first
human-to-human
hesrt transplant.

X 2| 2|=t, 1960

irreention of the
computerized
tomography (CT)
scanner & first
used in medicine

Maurice Hilleman and
comorkers develop the MMR
vaceine for measies, mumps,
and nubells (Geman measies)

5t. Christophers Hospice,
London, England, i founded
by Ciesly Saunders and
eolleagues, begining the
moderm haspice movement.

1969
Dorminge Litta and

Derrton Cooley implant
the first artificial heart,

1969 1972

‘The Swann Report by The first images of the
brin are made using
pesitron enmision
temography (PET).

1976

A serios, often tatal, vical
disesse in West and

Central Africa is ramed
Ebola hemorrhagic fever.

being linked 1o age.

1980

1980

The World Health
Organizstion (WHC)
“declares selemaly that
the world and its peoples
hawe won fresdom

from smallpes.”

Runm»fnmn

the next year.

1977 1982
Raymond Damadian, 1n an unexpected discovery,
Larmy Minkoff, and Barry Marshall and Robin
colleagues carry out the Warren iderally Hefbacter
first magnetic meonance i in gastic Liesrs.
imaging (MBI} body scan. and gastritis.

1983

Two independent teams
e by Riobert Gallo and
Luc Montagnier discover
the viris eausing AIDS. It

A intracytoplee
ﬂm:?—n'm.!rﬂ-

1978

Louise Brown, being borm
inOidham, North England.

Michsel Bishop and Harold
Vamus discover the first
oncogene (cancerinked

1984
The US Gevernment begins
0 plan the Hurman Genome
Project to dentify all 3235
snillion barse pair *code
letters” in the full sequence
of human DALA; other nations
sgree 1o become involved.

3,
o DHA profiling, which
dentifies DNA elements
unique 10 an indidual.

1986
Alarge multicenter trisl

1990

19%0
Gene therapy comes of
age with the treatment of
24-year-old girl for a rase
enzymme disorder known
15 adencsine deaminase
(ADA) deficiency.

1998
One of the first monocional

2000

2000
The US authorities approve

the surpeon-assisting robofic
daVinci Surgical System for

the Atfantic 252 surgeon in
New ek controls & obot that
opesates on a patient in
Steasbourg, France.

2003
The first gene
begins for P.\rimmldmzf

2008
“The follow-up 1o the Human

2008
Dol the sheap is the first
mammal coned from an
adiult bocly cel, by the
tearn e by lan Wilknut

2007
The FUME Hand is the first

Gow snd cowork

2000
More than 20 malaria
‘vaccines are in advanced

B An slactron miregragh
owing Ehela i

2013
Am,a Ebola outhresk

Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p222-223

e

The RTS,S (Mesquirts)
vacrine against malaris,
the first against a parasite,
gains Workd Health




Kill or Cure, Parker, DK Publishing, 2013 p384

PHARMACEUTICAL
PRODUCTION LINE
Workers package
drugs at a
pharmaceutical
production line in
China—the third-
largest

prescription drugs
market in the world.



A= B8FEe= 0l8st= B4 HPV vaccine

« Douglas Lowy and John
Schiller

T

History of Vaccine Development, Plotkin, Sp

ringer New York, 2011 p265



HIV, O|O| =: 19814

HIV and AIDS

In 1982 doctors in the US recognized a new illness, AIDS, which operated by
suppressing the patient’s immune system, rendering it susceptible to other,
opportunistic infections. More than 40 million people worldwide have died
of AlDS-related illnesses. A cure, or even a vaccine, remains elusive.

Ghoprorein
izl

Fieeecse
tansriptase

In 1983-84 two research teams
identified a visal agent belicved
to be responsible. The French
team, led by Luc Montagnicr,
named it lymphadenopathy-
associated virus (LAV}; Robert
Gallo's US team called it human
“Tymphotropic virus 11 (HTLV-IT}
It was realized that these were
the same microorganism,
which. in 1986, was named
human immunodeficiency
virus (HIV)

‘The search for a cure
became urgent as, from the
first isolated cases, AIDS turned
into an epidemic. By 1989
there were 100,000
AIDS cases in the US
and a further 142,000
worldwide, rising to
20 million by 1993.

The carly cases were
predominantly in the
homosexual community, but
the balance tipped as rates
among intravenous drug
users in the US and Europe
rose. Millions of cases were
also reported in sub-Saharan
Africa, where the disease
appeared 1o be spreading
primarily as a result of

in California noted an increasing

occurrence of Kaposi's sarcoma,
a rare type of cancer, and of
Preumoncystss aarinii, a form of
preumonia previously scen only in
patients whose immune system had
been compromised (for example
by chemotherapy}. By 1981 the US
Centers for Disease Contral and
Prevention (CDC) diagnosed these
patients with a new disease, which
came to be called Acquired Immune
Deficiency Syndrome, or AIDS.

I n the late 1970s physidans

Pattern of transmission
Initially, clusters of victims
were identified among the
male homosexual community,
intravenous drug users, and
users of blood products such
as hemophiliacs or patients
undergoing transfusions. This
seemed to indicate a cause
associated with the transfer of
blood or other human body fluids.

 Tip of the iceberg
Pubic hesth Gmpsigns wsed teevision
advertsements such as this one from 1887 to
emahasize te severty of AIDS. which had daimed
many fves and would concnue 10 do o fignored.

Copnid—
protein et

THERE
IS NOW A

£ HIV structure and replication

HIV uses s reverse ramsariotase to bind its
genatic material, ANA, to the host cell's DNA as
“avn-iiral DA, The infected cell makes oroteins
Wi 21 Ut LD oy HIV S nzyme rTiezse 1
produce new copies of the virus.

RN stands

OF
=

“HIV/AIDS is the greatest
danger we have faced for
many, many centuries.”

NELSON MANDELA, SOUTH AFRICAN POLITICIAN, LAUNCHING AN
ANTI-AIDS AWARENESS STRATEGY, 2002

heterosexual intercourse and
mother-to-baby transmission at
birth, or through breasticeding.

How HIV works
A test for HIV antibodics was
developed in 1984, Researchers
found that HIV was a retrovirus, a
type of virus that had its genetic
material encoded in an RNA
(riborrucieic acid) strand. The
virus penetrates a host cell and
binds its RNA to the host’s
DNA (deoxyribonucleic acid),
rendering the vinus safe from
the host’s immune system. HIV
targets CDA T-helpers—a type of cell
that assists with the body’s
general immune response.
The virus replicates and
begins to kill the host's
$  CD4 cells; at this stage
the patient is termed HIV
positive. When the CD4 cell
numbers fall below a ceniain level,
and the suffcrer's immune system
collapses, the patient is said
to have AIDS. Untreated,
the average time from initial
infection to death is two o
three years. By 1986 a drug
therapy had been found in AZT
(azidothymidine), which prevents
the viral RNA from becoming
incorporated into the host cell's
DNA. The advent of the more potent
Highly Active Antiviral Therapy
(HAART) in 1995 then enabled
HIV-posifive patients o stay AIDS-
free for up to seven years. Today,
antiretroviral drugs (see panel,
above) can control the virus and
extend life expectancy considerably.

HIV: past and future

Finding a definitive cure or vacdne
far HIV/AIDS is complex, partly
hecause there are many and varicd
subtypes of the virus. Research has
also focused on finding its origin

In 1989 a similar virus SIV (simian

H X[ 7] A&

HRO| 2 A L 74:
1983-84

1986, was named
human
Immunodeficienc
virus (HIV).

Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p242
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Prevalence of HIV among adults aged 15 to 49, 2017
By WHO region
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B Oceania
40
M North Africa and Middle East

35
g Eastern Europe and Central Asia
=% 30
o 2 |1 Latin America and Caribbean
gg 25
g; North America and Western Europe
== 20
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5
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Year

Prevalence (%) by WHO region

|| Eastern Mediterranean: 0.1 [<0.1-0.1] Europe: 0.4 [0.4-0.4]
Western Pacific: 0.1 [<0.1-0.2]

South-East Asia: 0.3 [0.2-0.4] I Africa: 4.1 [3.4-4.8]

The boundaries and names shown and the esignalions used on this map do not imply the expression of any opinion Whatsoever
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or sonceming the delimitation of its ronfers or boundaries. Dotied and dashed ines on maps represent appronimate border lnes
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Data Source: World Health Organization
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WHOZ2| HIV X|= T 2F: “fast tract”
(Bigger Goal for Viral Suppression)

TARGETS

20203 =1

. 2 SR YRR A eo%

X2 90%
90-90-90 95-95-95
HIV treatment HIV treatment |:||-O| E'lﬁgl-lx'” 90%
500000 200000 20304 2E
New adult HIV infections New adult HIV infections X|_| ,_—_I_l_ 959,
ZERO ZERO A= 95%
Discrimination Discrimination HIO| 2 A K| 95%

World AIDS Day report 2014



Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p244
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(Emerging and re-emerging infectious diseases)

Multidrug-resistant tuberculosis

Cryptosporidiosis "
Vancomycin-resistant . /™ | ll Drug-resistant malaria
5. aureus alf
Cyel Cb[.,L‘IFId&I& —'HL' ' = ._4':-.. s . BARS
E. coli 0157 H.' - i E. coli
'. HepatntrsC . % O15T:H7
!" vCJD” , : = , _— H5N1
Human ;‘_ Lyme disease A nfluenza
monkeypox '_“ ‘if"' Y iml : f ; o Y
LR '."u'est Nile virus ! !
q E D Vancomycin-
Anthrax : [ B resistant
bioterrarism . ' i ; 5. aureus

~Mipah virus

i
Whitewater
aroyo vins =~ Hendra virus

Hantavirus ﬂr

puimaonary )
syndrome Enterovirus 71
i T —— Hurman monkeypox
Dengue £ \ A / Y
Yellow fever Sty Ebol -
Cholera Warburg ) i ague
haemaorhagic fever haemomhagic fever

The challenge of emerging and re-emerging infectious diseases. Nature 430:242-9, 2004.



POLICE PROTECTION FROM SARS

In an effort to contain a SARS
outbreak in 2003, a military
policeman, masked for protection,
stands guard outside a 102-ward
hospital in Taiwan, the first to be
used solely for SARS sufferers

Kill or Cure, Parker, DK Publishing, 2013 p333
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Ebola virus in an
infected cell

An electron
micrograph
shows Ebola
virus particles (in
blue)

budding from an
infected cell.
Once it has
infiltrated the cell
membrane, the
virus colonizes
R the cell to

S ) /0 \ B reproduce.
Medicine, The Definitive lllustrated History Parker, DK Publishing, 2016 p268
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— Tal Forest(TAFV)
— Reston(RESTV)
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Human-to-human transmission is a
predominant feature of epidemics.

[ Following initial human infection through
CONLACT wAth an inflected bat of Biber wild
animal, human-to-human
often occurs,

Ebola Virus Ecology and Transmission
Ebola virus disease is a zoonotic disesse. Zoonotic diseases involve animals and humans. 5

A
Animal-to-Animal Transmission Spillover Event

Humnn-t-Human Transmizzion Surkynr ™

Evidence suggests that bats are the Aspillover event” occurs when an Onge the Ebola virus has infected Ebala survivars face new ehallénges
reservedr hosts for the Ebola wirus. animal (a1, ape, monkey, duiker) o the first human, transmission of the

after recawery, SOMe survivars
Bats carrying the wirus can transmit it human bacames infected with Ehals virus from one human to ancther report effects such as tiredness and

%0 othgr animals, like apes, mankeys,  wirus through contact with the can occur through contact with the muscle aches, and canface stigma as
and dulkers (antelopes), as well as to . reservair host, This contact could blaod and body fluids of sick people they re-enter thelr cammuniiess

i $ accur thraugh hanting or preparing o with the bodies of those who |
= the animal's meat for ealing. have died of Ebala,

% ﬁ ?
T Y A f- - F""’
f N >

Teaditianal funeral practice

b

Unpratected
healthcare worker

LIO|X|2|0te| 2t aA Q| A|FO|A oF O{Q10| OFi &=
N7|E &0 ULt Ol s=2 o2k HIo| A9 =F
7t &| 7| L} (AFRI=AFP)

https://www.cdc.gov/ncezid/stories-features/global-stories/ebola-reservoir-study.html
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HOW MERS GOT TO SOUTH KOREA 2015 MERS in South Korea

200 mlazuzuzlylmlaﬁl\!ﬁlﬁlmlaﬁl\!ﬁlﬁlm 10000
5

180 == |nfections (left) 3000
160 == Dezaths [left) 2000
Quarantined (right)

140 o 7000

B;lsinessman flew 120 6000
rom the Middle

East to South i ' 100 5000

Korea in May e a0 4000

&0 3000

Pyeongtaek 40 md e D 333 23 ;3 B 36 X X 36 € X 2000

g 12

25
155 Y 13 L
e (I ; o0
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2022242628301 35 7 911131517192123252729 1 3 5 7 91113151719
May June July

SOURCE: South Korean government, June 10, 2015
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A Lf-32| ACH: Superbugs

CONCEPT

ANTIBIOTIC RESISTANCE

When bacteria are exposed to an antibiotic, a very small easily passed to other hosts. Once a particular defense
number may have mutated and acquired a defense against  against antibiotics has been acquired, genes for it can
it. This is more likely to occur where courses of drug also be passed on to totally different species of bacteria

treatment are not completed. The surviving bacteria, which  through horizontal gene transfer.
are now drug-resistant, divide and transfer the resistant

gene to their "offspring” in a process called vertical gene > NORMAL BACTERIUM RESISTANT BACTERIUM
transfer. In environments such as hospitals bacteria are =sipm DEAD BACTERIUM
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Medicine, The Definitive Illustrated History, Parker, DK Publishing, 2016 p258
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« Approximately 700,000
people die every year
from antibiotic-resistant
infections, and this
number Is projected to

surpass 10 million per
year by 2050.

4,150,000

Latin
_ America

392,000

Mortality per 10,000 population

number of deaths

Deaths attributable
to AMR every year
compared to other
major causes of death

AMR in 2050
10 million

p

Tetanus
60,000 \\\

\

E

Road traffic

accidents

1.2 million
AMR now
700,000

Cancer
8.2 million

(low estimate)

=L
~/

Measles J/// \\\\\,, Cholera
130,000 \ 100,000~

120,000

Diarrhoeal \
disease /// \\7 Diabetes
1.4 million 1.5 million

O’'Neil, J. (2014). Review on Antimicrobial Resistance. Antimicrobial Resistance: Tackling a Crisis for the Health and Wealth
of Nations 2014. https://amr-review.org/Publications.html
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