GANH NANG BENH NHIEM TRUNG: HIEN TAI & TUONG LAI

THE BURDEN OF INFECTIOUS DISEASES: PRESENT & FUTURE

TS BS Nguyén Vin Vinh Chau
Chui tich Lién Chi hi Truyén Nhiém TPHCM
Phé Chii tich Hpi Truyén Nhiém Viét Nam
Phé Truwong Bo mén Nhiém Pai Hoc Y Dwoc TPHCM

HOI NGHI KHOA HOC QUOC TE THANH PHO THU bUC 2024



Bénh nhiém trung (infectious diseases)
khac biét so voi

cac bénh khong lay nhiém
(non-communicable diseases)



Pic trung riéng biét ciia bénh nhiém trung

1 Co tac nhan gay bénh (vi sinh vat)
1 La su tuang tac gilra vi sinh — ky chd — maoi trudng
Q CO thé xay ra trén ngudi trudc dé hoan toan khoe manh
> Co dia bénh nhan dong vai tro quan trong trong co ché bénh sinh
> NEeu hoi phuc sé co mién dich bao vé doi vdi tai nhiém
1 Co tinh lay truyén (Transmissibility)
> Tao cac tran dich, tham chi la dai dich (toan cau)
> CO thé qua trung gian truyén bénh dic hiéu (vector) — yéu t& mdi trudng!
1 C6 thé diéu tri khoi
> Ca thé: binh phuc hoan toan tir mét tinh trang rat nang, doa tir vong.
> COng dong: ngan chan, cham dut dich
0 C6 thé phong bénh hiéu qua (tham chi loai trlr mgt s6 dich bénh — bai liét)
> Tao mién dich chu dong (tiém ngua vaccine)
> Ngan ngura vector trung gian truyén bénh



Dai dich de doa nhan loai tir xa xwa

“Cai chét den” da de doa con ngudi trong suot 2000 nam gay khoang 200 triéu ca tUr vong;
lam giam tU 30-60% dan s6 khu vuc cé dich; xay ra thanh 3 dot I6n: TK6, TK14 & TK19
Rleng trong thé ky 14 (1346-1353): khoang 10 triéu nguGi da t vong do dich hach
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The Great Plague in London in 1665, by Walter George Bell, circa 1924. Welicome Images




Table 1. Emerging Infectious Diseases in History

Year Name Deaths Comments

430 BCE “Plague of Athens” ~100,000 First identified trans-regional pandemic

541 Justinian plague (Yersinia pestis) 30-50 million Pandemic; killed half of world population

1340s “Black Death” (Yersinia pestis) ~50 million Pandemic; killed at least a quarter of world population
1494 Syphilis (Treponema pallidum) >50,000 Pandemic brought to Europe from the Americas

c. 1500 Tuberculosis High millions Ancient disease; became pandemic in Middle Ages
1520 Hueyzahuatl (Variola major) 3.5 million Pandemic brought to New World by Europeans
1793-1798 “The American plague” ~25,000 Yellow fever terrorized colonial America

1832 2nd cholera pandemic (Paris) 18,402 Spread from India to Europe/Western Hemisphere
1918 “Spanish” influenza ~50 million Led to additional pandemics in 1957, 1968, 2009
1976-2020 Ebola 15,258 First recognized in 1976; 29 regional epidemics to 2020
1981 Acute hemorrhagic conjunctivitis rare deaths First recognized in 1969; pandemic in 1981

1981 HIV/AIDS ~37 million First recognized 1981; ongoing pandemic

2002 SARS 813 Near-pandemic

2009 H1N1 “swine flu” 284,000 5th influenza pandemic of century

2014 Chikungunya uncommeon Pandemic, mosquito-borne

2015 Zika ~1,0007" Pandemic, mosquito-borne

Selected important emerging and re-emerging infectious diseases of the past and present, 430 BCE-2020 CE. Mortality estimates are in most cases
imprecise; see text.
"Zika mortality has not been fully established. Most deaths are fetal or related to outcomes of severe congenital infections.

Morens DM, Fauci AS. Cell. 2020 Sep 3;182(5):1077-1092. doi: 10.1016/j.cell.2020.08.021.



# 50 triéu tir vong

Alfred W. Crosby

America’s Forgotten Pandemic
The Influenza of 1918

Cambridge University Press, 1989




Dich bénh hoanh hanh trong 20 nam tré lai day
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Major Emerging and Re-emerging Infectious Disease Outbreaks, 2002-2020

Zika virus - Zika virus _
HiN1 influenza -
Ebola
vees [
covio-1s [

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Date
. _ . THE CENTER FOR
Adapted f'rr:rll'n. F"E'::EF Sar|1dh5, at al; .NEI..-.-I England Journal of Medicine, March 31, 2016. C D D E P Disease p},rnamics.
Data Source: World Health Qrganization Economics & P nlicy

SARS, severe acute respiratory syndrome; MERS, Middle East respiratory syndrome
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- Graphs - Countries - News

Coronavirus Cases:

view by country

Deaths:
6,941,612




Nguyén nhén giy bénh nhiém trung:
vi sinh vat chi moi dwoc biet den vao cuoi TK 19
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Buéc ngodc ciia bénh nhiém trung: /:JE-
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ky nguyén vang (golden age) cua nganh vi sinh hoc *q

THE FIRST MICROSCOPES
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Copyright © 2004 Pearson Education, inc . publishing as Beryamin Cummings.
Historia e Conceitos Basicos de Microbiologia (ifsc.edu.br)

Discovery of cells - My Biology Dictionary
La nascita del microscopio ottico — VitAntica



https://docente.ifsc.edu.br/leandro.parussolo/MaterialDidatico/Microbiologia%20-%20Fase%205/Aula%201%20-%20Hist%C3%B3rico%20Microbiologia%20-%20Fase%205.pdf
https://mybiologydictionary.com/who-discovered-the-cell/
https://www.vitantica.net/2018/04/18/nascita-del-microscopio-ottico/

Khdng sinh diéu trj dic hiéu mét so bénh nhiém trung
Vii khi “mon” cua nhan logi trong 100 nam tro lai day

MICROBE
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1928: Alexander Fleming phat hién ra Penicillin
1942: ldan ddu tien sw dung diéu tri
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“Thanh dugc” Penicillin

Alexander Fleming (1881-1955) | Stoccolma a Roma



Cac dong vi khuan khang thuoc lién tuc xuat hién

Penicillin
Sulfonamides
Aminoglycosides
Polymyxins

21960 «=1950

uinolones, Lincosamides

Golden era of antibiotics

Carbapenems

Development of antimicrobial agents

Ceftaroline
Ceftobiprole

Cephalosporins :
Macrolides :
Glycopeptides :
Vancomycin :
Methicillin :
Trimethoprim ;
11962
Fosfomycin :
Colistin :
;1976
Monobactams :
Lipopeptides :

Linezolid :

Daptomycin :

11928
11932
: 1943
11947

1948
1952

1953
1956
1960
1961

1969
1970

1979
1987

2000

2003

: 2010
$20M

1940

1959
1961

1967

1974
1977
1980

1997
2000

2001

2002
2004

2008

: Tetracycline resistant Shigella

: Methicillin resistant S. aureus

: Penicillin intermediate S. pneumoniae

: Penicillinase producing H. influenzae

: Penicillin resistant 5. pneumoniae

: P-lactamase negative, ampicillin resistant H. influenzae
1988 :
: Vancomycin intermediate 5. aureus

: Extensively drug resistant M. tuberculosis

: Linezolid resistant S. aureus

: Vancomycin resistant S. aureus

: Pan drug resistant Acinetobacter and Pseudomonas
2006 :
: Carbapenem resistant E. coli

: Penicillin resistant Staphylococcus aureus

@es

- @) -
Emergence of drug resistant bacteria

Vancomycin resistant Enterococcus

Colistin resistance in A. baumannii, Daptomycin resistant S. aureus

https.//www.mdpi.com/2079-6382/11/2/200%
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Co ché dé khang khang sinh = dot bién |D
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Antibiotics Mechanism Gram negative Inhibitors
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’ Modified target CRISPR-Cas system

" Efflux pump inhibitors Gram positive

Murugaiyan, J.; Kumar, et al. Progress in Alternative Strategies to Combat Antimicrobial Resistance: Focus on Antibiotics.
Antibiotics 2022, 11, 200. https://doi.org/10.3390/antibiotics11020200
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Chung khang chiém wu thé
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Figure 2. The cumulative discovery of the 38 classes of clinically used antibiotics. The Golden Age o e ~vorcad
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Mupirocin
oy - . . . . . Lipiarmycins
38 classes of antibiotics: (1) Arsphenamine in its (1a) trivalent and (1b) pentavalent ot —
forms. General chemical structures of (2) a penicillin, (3) a sulfonamide, (4) a sulphone, “‘}';‘:,‘:E;“;,;m
(5) a polypeptide, (6) a salicylate, (7) an aminoglycoside, (8) a phenazine, (9) a "‘“"‘“"‘?;%—,—_,
nitrofuran, (10) a cyclic peptide, (11) a cephalosporin, (12) an amphenicol, (13) a S N - R T R I

polymyxin, (14) an enniatin, (15) a tetracycline, (16) a diaminopyrimidine, (17) a

tuberactinomycin, (18) a pleuromutilin, (19) a macrolide, (20) a nicotinamide, (21) @  Eigure 3. A timeline for the discovery, first clinical use of, and first report of clinical resistance to the 38
streptogramin, (22) a thioisonicotinamide, (23) a glycopeptide, (24) a lincosamide, (25) ciasses of antibiotics. For each antibiotic class, the orange bars are the “development windows" and the biue
a cycloserine, (26) an ansamycin, (27) a fusidane, (28) a nitroimidazole, (29) borsare:the ‘restetance windows™:

ethambutol, (30) a quinolone, (31) a phosphonate, (32) a mupirocin, (33) a lipiarmycin,

(34) a carbapenem, (35) a monobactam, (36) an oxazolidinone, (37) a lipopeptide, and
(38) a diarylquinoline. Antibiotics 2022, 11(9), 1237, https.//doi.org/10.3390/antibiotics11091237



Dy bao ganh nang dich bénh trong twong lai o

2008 0

High-income Countries Middle-income Countries Low-income Countries

L XX

Communicable, maternal, perinatal, and nutritional conditions
B Noncommunicable diseases
[ Injuries

Source: World Health Organization, Projections of
Mortality and Burden of Disease, 2004-2030.
Available at:

http://www.who.int/healthinfo/global burden diseas
e/projections/en/index.html
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Leading causes of disease burden’ worldwide

in 2022 versus 2050

Leading causes, 2022
1 Ischemic heart disease
2 Neonatal disorders
3 Stroke
4 Lower respiratory infections
5 Diabetes
6 COFDt
7 COVID-18
B Low back pain
: 9 Road injuries
10 Diarrheal diseases

17 Other musculoskeletal disorders |

22 Alzheimer's disease
23 Chronic kidney disease

[7] Non-communicable diseases

Leading causes, 2050

1 Ischemic heart disease

2 Stroke

3 Diabetes

4 COPD?

5 Neonatal disorders

B Other musculoskeletal disorders
7 Low back pain

B Alzheimer's disease

9 Lower respiratory infections
10 Chranic kidney disease

| 13 Road injuries

20 Diarrheal diseases
172 COVID-19

[] Injuries

Communicable, maternal, neaonatal, and nutritional diseases

+Chronic obstructive pulmonary disease

*Measured in number of disability-adjusted life years (DALYSs)

Lancet. 2024 May 18;403(10440):2204-2256. doi: 10.1016/S0140-
6736(24)00685-8. PMID: 38762325; PMCID: PMC11121021.


http://www.who.int/healthinfo/global_burden_disease/projections/en/index.html
http://www.who.int/healthinfo/global_burden_disease/projections/en/index.html
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® “Deliberately emerging”

® Newly emerging @ Re-emerging/resurging
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Infectious Diseases: Perpetual Challenge (!*‘l p
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Septenae 207

e Morens DM, Folkers GK, Fauci AS. Emerging infections: a perpetual challenge. Lancet Infect Dis 2008;8:710-9.
e Lederberg J. Infectious history. Science 2000;288.:287-93.

e Morens DM, Folkers GK, Fauci AS. The challenge of emerging and reemerging infectious diseases. Nature 2004,430. 242-9.
[Erratum, Nature 2010,463:122.]

e Anthony S. Fauci, David M. Morens. The Perpetual Challenge of Infectious Diseases. N Engl J Med 2012;366.:454-61
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Bénh nhiém trung: thach thirc bat tin
Infectious Diseases: Perpetual Challenge
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0 Tac nhan gay bénh ludn tién hoa (do dot !:A)ié'n%A
nhgm thich Ung cao va&i moi ap luc (bao gom he
mien dich cua ky chu, khang sinh, cac yeu to

moi trudng).

\_/[Dl Q Tu doé con ngudi phai ludn doi mat vdi su’ xuat

hién cla cac tac nhan mdi troi day /tai troi day.

3 CO mot cuoc chién khong co hoi két gilra:

> “bién phap tri liéu thong minh” cua con nguodi

> “bién doi thich nghi” cla vi sinh vat

Q Thach thdc cia bénh nhiém trling 1a bat tan va
su dap tra cua con ngudi doi vai thach thuc nay

do do cling s€ phai bat tan

e Morens DM, Folkers GK, Fauci AS. Emerging infections: a perpetual challenge. Lancet Infect Dis 2008,;8:710-9.

e Lederberg J. Infectious history. Science 2000,288.:287-93.

e Morens DM, Folkers GK, Fauci AS. The challenge of emerging and reemerging infectious diseases. Nature 2004,;430: 242-9. [Erratum, Nature 2010,463:122.]
e Anthony S. Fauci, David M. Morens. The Perpetual Challenge of Infectious Diseases. N Engl J Med 2012,366:454-61
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Cach \ng phé véi thach thirc bat tin ciia benh nhiém trung?

1 Can co chién lwoc tiép can bao quat trén nhiéu “mat tran” khac nhau, tiép can
toan dién, hé thong

1 Nghién ctru khoa hoc 1a bién phap khong thé thay thé dé ung pho lai cac dot bung
phat cua cac tdc nhan mao1 / tai tro1 day

e Morens DM, Folkers GK, Fauci AS. Emerging infections. a perpetual challenge. Lancet Infect Dis 2008,8.710-9.

e Lederberg J. Infectious history. Science 2000,288.:287-93.

e Morens DM, Folkers GK, Fauci AS. The challenge of emerging and reemerging infectious diseases. Nature 2004,430: 242-9. [Erratum, Nature 2010,463.:122.]
e Anthony S. Fauci, David M. Morens. The Perpetual Challenge of Infectious Diseases. N Engl J Med 2012,366.454-61



Tiép cin hé thong trong nghién ciru bénh nhiém trung

2 Tiép can mot cach hé théng Systems Biology Approach.
- Nghién ctu sinh hoc he thong 1a nghién ciru mot sinh vat dudi goc nhin cua

mot hé théng mang ludi tuong tac va tich horp cua cac genes, proteins va cac
phan tmg hoa sinh, tir d6 tao nén su song cua sinh vat.

1 Coéng cu dé nghién ctru sinh hoc hé thong bao gom:

» Genomics (Genome)
v'Pharmacogenomics: pharmaco-relevant genes
v Spliceomics: splicing codons
v Transcriptomics: (DNA microarrays)
v Epigenomics: epigene

» Proteomics (Proteins)

» Metabolomics

> Bioinformatics
> ...

“The whole is greater
than the sum of its parts.”

-Aristotle

Mathers CD, Loncar D (2006) PLoS Med 3(11): e442. doi:10.1371/journal.pmed.0030442




UNG DUNG CUA NGHIEN CUU VE HE GEN - GENOMICS RESEACH

A vision for the future of
genomics research
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Fig 2 The future of genomics rests on the foundation of the Human Genome Project.
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PAN-VIRUS VACCINES

Neutralizing antibodies block only specific viruses. Broadly neutralizing
antibodies stop infection by many related viruses. Vaccines that elicited
such broad antibodies would protect against multiple strains of each
virus, be that influenza or Ebola.

»

Virus 1 d '
Antlbody A i

broadly neutralizing: its binding site
can block multiple related viruses.

Different viruses have differently shaped surface
proteins, to which antibodies attach and stop the
viruses from entering human cells.

Antibodies B, C and D are neutralizing and
can bind to only one specific virus variant.
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Virus 2 ' ! ' Virus 3 . ! '
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|

Onarure



q\
™\
-
s
~
o
0
U
£:3
-t
v
]
)
v
(7]
L
O
0
e

An eternal battle
between good and
evil, with the forces
of light overcoming
darkness., created
with generative Al
By Alfazet Chronicles
- Adobe



1
N\ .0 ® A | & L &) ® A /\N
Con ngudi trong moi quan hé véi thé giéi sinh vat /{W)

PROKARYOTES EUKARYOTES
e Bacteria Archaea Protists Plants Fungi Animals

' ﬁfﬁﬁg %. ,_ T @ iy P f'

Plants and symbiotic
" fungi colonize land

- Oldest animal fossils

- Origin of multicellular
7 V4 \ ? J m‘m

Tren thang tien hoa hang ty nam, g ik
loai nguGi chi mdi xuat hién trong § e
khoang 2-4 triéu nam. : i

i Pty

E -EFW
Do d6 con nguGi phai biét cach N g
cling ton tai va tién hod véi thé Ot evsc ot
g|6i Sinh Vét. f»&ﬂhcoolmoughforcrusttowlidfy




Thay 1oi két...

O Bénh nhiém trung van tiép tuc ganh nang thach thl:’l’C de doa strc khoe
loa1 nguo1 nhu da tung xay ra trong sudt lich st ti€n hoa.

D Khéng chil quan & khong bi quan vé thach thirc cia bénh nhiém tring.

D Phai ¢6 chién lugc tiep can toan dign, h¢ thong khi doi phé voi bénh
nhi€m trung.
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	Slide 10: Bước ngoặc của bệnh nhiễm trùng:          kỷ nguyên vàng (golden age) của ngành vi sinh học
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