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Global trends in
emerging infectious diseases (EID):

cluster of infectious diseases emerging for the first time in human population

[ IHelminths | Zoonotic: unspecified
[ 1Fungi I Zoonotic: non-wildlife
[ Protozoa _lZoonotic: wildlife

[ ]Viruses or prions B Non-zoonotic

M Bacteria or rickettsiae
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Nogle eksempler

e Forklaring pa sygdomme vi kendte til
e Kaposi’s sarcom
e Human herpes virus 8 (1995)
e Forkglelse
e Parvo virussen ”Boca virus” (identificeret i 2001)
e Haemorragisk feber
e Lujo virus (identificeret i 2009)
* Nye virussygdomme
e Severe acute respiratory syndrome (SARS)
e SARS Corona virus (2003)
e Reintroduktioner i nye omrader
e West Nile virus i USA og Chikungunya virus i Italien
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Sason HiN1 bliver oseltamivir resistent i lgbet
af seesonen 2007-2008

o™

NJ 11/46
DE 2/40
MD 1/17

[ ] No H1NT viruses tested
D H1N1 viruses tested, no resistance identified
D H1N1 viruses tested, resistance identified
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Transition af seeson HiN1 og H1N1v i foraret 2009

Influenza Positive Tests Reported to CDC by U.S. WHO/NREVSS
Collaborating Laboratories, National Summary, 2008-09

A (2009 HINT) 55

A (Unable to Subtype)
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Oseltamivir resistent HgN1

Patient 1, died
Patient 2, died
Patient 3, died

Oseltamivir-
resistant

J Oseltamivir-
resistant Patient 4, died

Oseltamivir- J Patient 5, survived

resistant

~ Patient 6, survived

Patient 7, survived

Patient 8, survived
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The temporary benefit on survival in AIDS
patients of zidovudine monotherapy
2 Relative rate of

dying
(95% CI)

!

Never <1 1-2 2

Years from starting zidovudine

Lundgren et al, JAMA 1994
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The interaction between HIV and the CD4+
lymphocytes
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HIV pathogenesis:
the train analogy

Distance: Number of CD4 counts
Speed: Rate of HIV replication
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Risk of HCC in 3584 HBsAg+ patients (REVEAL)

HR 32.0
30.5
184 cases of HCC over 12.1 years
Adjusted for gender, ALT, alcohol and smoking
14.4
\ 4
3.0 3.3
N
I
HBsAg- <52 52- 1.724- 17.241- >106
(18,541) 1.724 17.241 172.413
HBV-DNA [U/ml
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Sandsynlighed for CMV sygdom blandt
transplanterede patienter:
betydning af virus-mangde og prednisolon

— methylprednisolone=0g
— — — methylprednisolone=3 g
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Viral load (log,, genomes/ml blood)

Cope et al. JID 1997;176:1484
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Solid Organ Transplant:
Risk of CMV infection according to serostatus at time of Tx

Time to CMV>3000 cps/mL or a confirmed CMV-DNA>LLD (Solid organs)
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Tenofovir vs efavirenz in combination with
abacavir and lamivudine

Efavirenz
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Time after baseline (weeks) in RT:

Tenofovir 184L/V

(97%)

65R
(53%)

HIV-1 RNA (copies/mL)

Time after baseline (weeks)
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Nucleoside analogue

@ Nucleotide analogue Anti-HBV Drugs

ETV @
LdT

Lam) FTC e ®

Potency

Genetic Barrier
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Week 12 full viral suppression response
to tenofovir according to HBeAg status

Difference
from
baseline

4 5 6 7 8 9
In Baseline HBV DNA (log,, copies/ml)
HBV-DNA

Baseline HBV DNA (log,, copies/ml)

COPENHAGEN HIV PROGRAMME

HBeAg -

No evidence of

resistance

HBeAg +

Marcellin ef a/, NE)JM 2008



Anti-HCV drug targets:
HCV’s life cycle & genome
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5 UTR 3 UTR
region 9.6 kb RNA region
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Polyprotein b

l Polyprotein Processing

Core Envelope

: Protease |[Serine Helicase Serine RMA-dependent
Glycoproteins

Protease Protease RNA polymerase
Cofactor]
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3 scenarier (ud fra matematiske modeller) for

mulighederne for at inddeemme 1 af 4 virus epidemier

(SARS, kopper, influenza og HIV) % af sympto-

matisk smittede
\ tnsurficient contros der er kohorte

R, veerdi isolerede

Influenza ™

100%

Influenza

75%

% af smitteoverfgrsler der sker fgr udvikling af symptomer

Fraser ef al, PNAS 2004
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Virussygdomme vi ikke vidste

HVORDAN VI SKULLE VACCINERE IMOD
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Vaccine imod 6/11/16/18 HPV typer beskytter
mod forstadier til cervical cancer

Risiko for HPV 16/18-relateret cervical Risiko for enhver form for HPV
intraepithelial neoplasi (CIN) grad 2/3 eller relateret CIN grad 2/3 eller
adenocarcinoma in situ (AIS) AlS
> - Placebo N .
—— HPV vaccine Efflcacy: 18% (7-29)
2 4
£ Efficacy: 44% (31-55) I
£ 27 I
E ) W
0 T T T T T 1
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Time from day 1 (months)
Number at risk
HPV vaccine 10291% 9740 9554 9379 9146 8857 5141 10291 9735 9531 9343 9110 8821 5111
Placebo 10292* 9815 9594 9390 9153 8849 5191 10292* 9802 9565 9359 9115 8803 5159
Cumulative number of cases
HPV vaccine 0 31 69 90 103 116 128 0 55 132 191 236 285 343
Placebo 0 32 74 119 150 184 218 0 58 142 218 278 347 411

Efficacy improved if vaccinated prior to infection

The Futurell study group, Lancet 2007
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Maeslinge-vaccination* og measlinge-tilfaelde
| sydlige afrikanske lande

Southern African countries
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*SIA= supplemental immunization activities
Otten et a/, Lancet 2005
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Udryddelse af Polio — startet i 1988:

stadig 4 lande med endemisk polio*

Pakistan

Number of cases

Indien

Number of cases

*. + Afganistan & Nigeria

COPENHAGEN HIV PROGRAMME

40

32

1800
1600—
1400
1200
1000—
800
600
400
200

2000

/268

2001

2002 2003 2004 2005 2006

Year

\ 205 _
><E8 134 A
+« 66

2007

@]

2001

2002

2003 2004 2005 2006
Year

2007

Obregon ef al. Bull World Health Organ 2009




Virussygdomme vi ikke vidste
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Trends in reduction of Mother to Child
Transmission of HIV:
Trial* results over time
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*Africa and Asia data obtained from trial results
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Heterosexual transmission risk

Male-to-Female Female-to-Male
All Subjects Transmission Transmission
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Quinn et al, NE)JM 2000
COPENHAGEN HIV PROGRAMME




Pre-exposure (chemo)prophylaxis (PrEP) for
infection with SHIV in macaque monkeys

Daily FTC (Group 1, n =6)
—— Daily FTC/TDF (Group 2, n = 6)

= Daily FTC/tenofovir (Group 3, n = 6)
= = = Intermittent FTC/tenofovir (Group 4, n = 6)

Untreated macaques (n = 18)
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Human macrophage TNF-alfa production after

infection with seasonal HiN1 and HgN1:
role of polymerase gene (PA in particular)
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Pun Mok ef al, JID 2009
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Reverse genetics creating reassortants
between 1918 and seasonal HiN1

Viral RNA polymerase complex promotes optimal
growth of 1918 virus in the lower respiratory
tract of ferrets

Tokiko Watanabe?, Shinji Watanabe?, Kyoko ShinyaP, Jin Hyun Kim?, Masato Hatta?, and Yoshihiro Kawaoka?aP.<d.1

588-592 | PNAS | January 13,2009 | vol.106 | no.?2
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Virussygdomme vi ikke vidste

HVOR MEGET SUNDHEDSSKADE DE
FORARSAGEDE
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The NEW ENGLAN D
]OURNAL of MEDICIN E

NOVEMBER 30, 20006

CD4+ Count—Guided Interruption of Antiretroviral Treatment

The Strategies for Management of Antiretroviral Therapy (SMART) Study Group*

CD4+ cell count >350 cells/mm3

n= 2752 / \ n = 2720

Continous Intermittent

Strategy: Strategy:
Virologic Suppression (VS) Drug Conservation (DC)

Plan: 910 primary endpoints; 8 years average follow-up.
Intervention interrupted on 11 January 2006
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Subgroup in SMART either naive or not
currently on ART: early versus deferred

Serious Non-AIDS*

25 —
(dp)}

-.3)9 20 — M Deferred ART (DC) f
= < 15 _| M Immediate ART (VS) Forevents
b S ]
O c
22 10— | i
S_.g
" 5_‘//_,—”__/

0] = — 2

0] 4 8 12 16 20 24 28 32 36
Months

No. at risk

Def. ART 228 189 1589 128 96 73 59 36 27 24
Imm. ART 249 210 180 145 125 106 80 58 44 36

*. Cardiovascular, liver & renal disease + non-AIDS cancers (non-fatal and fatal)
COPENHAGEN HIV PROGRAMME SMART Study Group. Emery et al J Inf Dis 2008



Risk of major CVD events* by treatment arm

5 -
Relative hazard: DC
4 - 1.57 (1.00 — 2.46)
p =0.05
% with 3 -
a major VS
CVvD 5 -
event r
O ) ) ) ) ) ) ) ]
0] 0,5 1 1,5 2 2,5 3 3,5 4
No. at risk Years from randomization
DC 2752 1306 713 379 10
VS 2720 1292 696 377 10

* death from CVD, silent or clinical MI,
stroke CAD requiring invasive procedure

SMART/CVD: Phillips et a/, AVT 2008
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Change in Log IL-6 (pg/mL) and Total HDLp
concentration (umol/L) from Baseline to 1 Month*

A IL-6 (pg/mL)

0.4 - ‘ A IL'6 0.33 T 0.4
P=0.0003 for trend
031 m ATotalHDL T 0.3
0.2 - 4 0.2
0.1 - 0.08 N )
°
0 0 £
0.02 3
-0.1 | 1 .0.1 a
—
-0.2 =
-0.2 - P<0.0001 for trend 24 +-02 T
s
-0.3 | T03 ©
< 400 01-10,000 10,000-50,000 50,000
-0.4 - 4 4 > > los4 <

Month 1 HIV RNA Level (copies/mL)
* DC patients on ART at baseline with HIV RNA < 400 copies/mL

COPENHAGEN HIV PROGRAMME



Risk of non-AIDS death in viral hepatitis co-infected
according to level of surrogate of liver impairment
(hyaluronic acid (>75 — abnormal))

and treatment arm in SMART | | Lot

50 P<0.0001 (overall)
P<0.0001 (DC + HA >75 vs. 3 other groups)
P=0.35 (3 groups other than DC + HA >75)

— DC Group, HA >75
3% .. DC Group, HA <75
30 VS Group, HA >75
VS Group, HA =75

Cumulative Probability of Event
N
(3)

0 4 8 12 16 20 24 28 32 36 40 44 48

Months from Randomization

DC =Drug Conservation (ART interruption); VS=Virologic Suppression
COPENHAGEN HIV PROGRAMME Peters et al. CROI 2009



Time-course for association between ARV
drug exposure and risk of Ml

Ml
risk

Some PI: progressive risk

““““ with cumulative exposure

Start ABC Stop ABC
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Principal factors affecting risk of serious
non-AIDS events™ in HIV

Traditional
risk
factors

*: Cardiovascular disease,
Liver disease, Kidney disease ART
Non-AIDS related cancers
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Virus vi ikke vidste

KUNNE SKABE SA VOLDSOMME
SAMFUNDSMASSIGE & POLITISKE
REAKTIONER
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Videnudvikling vedr. virussygdomme
fra 1994 til 2009 — 0g fremover

e Fremskridt i hgj grad betinget af
e udvikling af molekylar-biologiske teknologi
e specifik drug design teknologi

e Virussygdomme har
e multiple arsager,

e Diagnose kraever specifikt rettet klinisk mistanke og
malrettede metoder

e Skal behandles med som regel specifikt udviklede anvirale
midler (fa ”bred-spektrede” antivirale stoffer)

e |takt med at behandlingsmulighederne udvikler sig, vil den
kliniske handtering af virussygdomme kraeve en tiltagende
malrettet og specialiseret viden af dem, der varetager denne
funktion
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Glomerular filtration rate (GFR) over time
by baseline GFR:

Impaired baseline GFR improved

Mean GFR change (ml/min/1.73m?2)

20 7
10 Baseline GFR
| grade 2
0
| grade 1
-10 7 — grade O
-20 — 1 |

04 12 24 36 48 60 72 84 96 Weeks

COPENHAGEN HIV PROGRAMME DART: Reid ef al. XVIIAC (2006). Abst. THABOlOS



Hypothesis: HIV and

non-AIDS disease risk

No ART:

HIV

4 Inflammation

4 coagulation activation

4 risk

ART:

* risk

Magnitude of absolute risk 4 depends

on other factors

EEEEEEEEEEEEEEEEEEEEEE

INSIGHT study group, 2007
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