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Thank you!

Questions?

J Dunning, BHIVA 2010

Imperial College

Since you’re all here...

e Overview of the 2009-2010 Flu Pandemic

e HIV and Pandemic H1N1 Influenza

e What next?

J Dunning, BHIVA 2010

5/5/2010



Imperial College

Seasonal Influenza and HIV

Received Wisdom (note limited data)

¢ High rates flu-related admissions and
mortality pre-HAART

e >50% decrease hospitalisation post-HAART

¢ Influenza hospitalisation rate remained
above that of “healthy” population

¢ “Increased risk of complications, impairment
of respiratory function with hypoxaemia,
prolonged duration of illness and increased
rates of hospitalization”

J Dunning, BHIVA 2010
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Preventing Seasonal Influenza in HIV

BHIVA Immunisation Guidelines 2008
Influenza Vaccination

e Strongest recommendation if HIV + other risk
factor — but advise for all

e Lower levels of antibodies produced overall
eLowest Ab levels in those with CD4<200
*HAART + CD4 > 300

»Cellular and humoral responses similar to non-
HIV

»Clinical efficacy 70-100%
e Protection against severe disease even in CD4<200

J Dunning, BHIVA 2010

5/5/2010



Imperial College
onaon

Moving On: the World’s Favourite Virus

Imperial College
onaon

Definitions

PANDEMIC INFLUENZA

1. Widespread, sustained human-human
transmission in multiple geographic
regions across the globe

2. A novel influenza strain demonstrating

antigenic shift
Tendency to cause severe disease?

e Not a prerequisite

e Demonstrate characteristic “pandemic

strain” illness

J Dunning, BHIVA 2010
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April 2009: Southern California

Mild influenza-like-illness in 2 children

Non subtypable Flu-A (San Diego; Brawley)
Wednesday April 15th - CDC

RT-PCR suggests swine-origin triple
reassortant influenza A

e Cases unrelated; no contact with pigs
e April 2379: Mexican cases confirmed
e April 25t Canadian case confirmed

J Dunning, BHIVA 2010

Imperial College

Pandemic (H1IN1) 2009 Influenza A “Swine Flu”: Origins

gIaSSi%alfSWine xorth. Human Eurasian avian-like
erived rrom merican .
1918 HIN1 Avian H3N2 swine

PB2 - North American avian
PB1 - Human H3N2
PA - North American avian
H1- Classical swine

(rare, sensitive mutant now reported)

« Inherent adamantane [M] resistance
« Inherent oseltamivir sensitivity

NP - Classical swine
N1- Eurasian avian-like swine
Pandemic (H1N1) M - Eurasian avian-like swine
2009 Influenza A NS - Classical swine
J Dunning, BHIVA 2010 Dawood et al., NEJM, 2009; Garten et al., Science, 2009; Smith et al., Nature, 2009
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Global Spread

Status as of 06 August 2009

Pandemic (H1N1) 2009
Countries, territories and areas with lab confirmed cases and number of deaths as reported to WHO

Cumulative deaths
e 1-10

® 11-50

® 51-100

@ 1012and more

®
i
<
e
Countryfterritory/area with confirmed cases | %g.

and names shi used on any Data Source: World Health Organization @, World Health
L % Organization

onthe part of the World Health Organization concerring the legal status of any country, terrtory. city or area or of its authorites Map Production: Public Health Information
or concerning the delimitation of s frontiers or boundares. and Geographic Information Systems (61S)
there may not yet be fll agreement World Health Organization ©WHO 2009, Al rghts reserved

Map produced: 10 August 2009 14.00 GMT JDunning, BHIVA2010

Chinese Taipei has reported one death associated with pandemic (H1N1) 2009.

Imperial College

Definition met?

PANDEMIC INFLUENZA

1. Widespread, sustained human-human
transmission in multiple geographic
regions across the globe v/

2. A novel influenza strain demonstrating
antigenic shift v/

Tendency to cause severe disease?

e Not a prerequisite
e Demonstrate characteristic “pandemic

strain” illness

5/5/2010
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The Mexican Wave

e April 24th 2009

e Cases of unusually
severe respiratory
iliness, including
healthcare workers

e Retrospective case &

exican boy who was widely regarded as the first person in
m I n I i ° the world diagnosed with swine flu. A year later, epidemiologists say the human
Sa p e a a ys S. farm of the virus is unlikely to have originated in his willage. Photearaoh; Pablo

SpencenAFP/Getty Images gnatdlan.co.uk

> February 24t

How did this early data influence the global response?

J Dunning, BHIVA 2010
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Timeline of Reagents and Vaccines

Late February April 23 .
—Early March 1stFull April 26
First 15t Egg isolate
- enome
cases in & A/California/07/2009
Mexico completed
April 15 April 29 May 3 May 23
First ?a‘_se F'_rSt D'.agnosnc First Diagnostic Vaccine Strain
Identified Kits Shipped to Kits Shipped t Shioped t
A/California/4/2009 State Labs Ipped to pped to
CDC shares with WHO: WHO Network Manufacturers
Diagnostic Assay ; full
genome sequencing
strategy and primers
J Dunning, BHIVA 2010 Acknowledgment: Alexander Klimov, CDC
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The UK Timeline

H1N1v PCR

Regional Labs
21st July

>
>

* CONTAINMENT MITIGATION

23 Jul
RCGP

[NHS| NHS Direct [ 1 NPFS

JN@ Rovil Cal
GP Gene

Direct L | service | —
J Dunning, BHIVA 2010 Acknowledgement: Angie Lackenby, HPA Cfl
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NATIONAL
PANDEMIC FLU
SERVICE

www.direct.gov.uk/pandemicfiu
INFORMATION 0800 1 513 513
TREATMENT 0800 1 513 100

Imperial College
London

pPH1N1 - UK Experience

(mzm' QH Department
TJ‘"‘V of Health
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J Dunning, BHIVA 2010
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It’s Not Just About Deaths...

/ UK Hospital Bed Days due to Influenza\

e 2008: 4,163

e 2009: 33,376

e 17-39 years old, October - December 2009
» 169 - 6,253 hospital bed days

o J

J Dunning, BHIVA 2010 Hospital Episode Statistics, The NHS Information Centre for Health & Social care. Provisional monthly HES topic of interest: Influenza. April 2010

H ) Department

Imperial College D
& of Health

London

pH1N1 - UK Hospitalisations and Deaths
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International Clinical Findings (Non-HIV Adults)

* Mild-moderate disease in approx. 98% infected

¢ Clinical diagnosis difficult (fever + two or more of...)
¢ Variable, non-specific ILI symptoms
¢ Dyspnoea is not a feature of uncomplicated influenza

* Extra-pulmonary features, detectable virus (stool/urine) & non-respiratory
presentations in small number

¢ Lymphopaenia common; modest 1 CRP in many; t CK in some
¢ Primary viral pneumonitis

¢ 18% of hospital admissions; Mortality 6-29%
* Low rates bacterial infection?

e Living: [12-15% bacterial infection

¢ PM: 30%-50% (S. pneumo > S. aureus)
¢ International Critical Care Series

¢ [125% hospitalised require rapid (<24h) ICU admission
¢ 50-80% ALl/pneumonitis; Type | respiratory failure ) Dunning, BHIVA2010

Imperial College
London

Symptoms in 268 Hospitalised Adults

Symptom Number (%)

223 (83%)
Fatigue / Weakness 108 (40%)

Myalgia 96 (36%)
Sore Throat 84 (31%)
78 (29%)

Diarrhocea 64 (24%)

J Dunning, BHIVA WHO/PAHO Consultation on the Clinical Aspects of pandemic (H1N1) 2009 Influenza 14-16 October 2009, Washington DC, USA

5/5/2010
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pH1N1 Radiology

Airspace consolidation and ground-glass opacity

At presentation, 1, 2 and 3-4 zones were involved in 47%, 37% and 17% of cases
respectively

Lower zones were more frequently involved than the upper zones
(63-70% vs 20-23% of cases)

Image Acknowledgement: Dr Nelson Lee, Hong Kong University

Agarwal PP et al. AJR 2009, Ajlan AM et al. AJR 2009

Imperial College

Latest New York PM series (n=34, all confirmed)

62% were 25-49 years
Tracheitis, bronchiolitis, DAD
DAD - lymphocytes ++
H1N1 antigen present

¢ Mainly tracheobronchial tree

¢ Also alveolar epithelial cells and
alveolar macrophages

Bacterial pneumonia 55%
¢ Many cases DOA

* Pneumococcus still most common

PE in 9 patients

“...impression of progression of
fibrosis in a proportion; not
related to mech. ventilation

\—l K
Gill et al (Taubenberger), Arch Path & Lab Med, 134(2) Feb 2010

13
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pH1N1 - Hypercytokinaemia in severe disease
TH1 + TH17 mediators — humans

CXCL-10 (IP-10)
CCL-2 (MCP-1)
CCL-4 (MIP-1B)
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TNF-a
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Diagnosis

e PCR

ventilated

J Dunning, BHIVA 2010

Not rapid antigen tests
Sample quality important
False-negative nasal or
nasopharyngeal swabs

— Lower respiratory tract
sampling if mechanically

Uyeki T, NEJM 2009; Rello Crit Care 2009; Fleury Eurosurveillance 2009; Blyth NEJM 2009

5/5/2010
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Corresponding viral RNA concentrations in the lower (TA--red) and upper (NPFS--blue)

respiratory tract samples in 8 intubated patients, N Lee et al (Hong Kong University), X1l

International Respiratory Virus Symposium, Taipei, March 2010
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Latest WHO Treatment Guidelines

Population

Pandemic influenza A
(HIN1) 2009 and other

seasonal influenza viruses

Influenza viruses known or
suspected to be oseltamivir

resistant

Uncomplicated clinical presentation

Severe or progressive clinical presentation

All patients (including
children and adolescents)

Treat with oseltamivir as
soon as possible (01)
(zanamivir should be used if
oseltamivir unavailable) (02)

Treat with zanamivir as soon as
possible (03)

_
( | Patients with severe
immunosuppression

Treat with oseltamivir as
soon as possible. Consider
higher doses and longer
duration of treatment (03)

Treat with zanamivir as soon as
possible (03)

WHO Guidelines for Pharmacological Management of Pandemic Influenza A(HIN1) 2009 and other Influenza Viruses, Feb 2010

ZZBDR\

“Experimental” adjuvant steroids and immunomodulators not recommended!

J Dunning, BHIVA 2010

Organization

5/5/2010
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Avoid delays in commencing flu antivirals
100
90 Final location of treatment
] Community
801 B Hospital
701 ] W ICU
& 60-
Wi
3
< 50
)
L 40|
301
20
IU | ]
0 i S|
0 1-2 35 68 9-11 =12
Delay from symptom onset to antiviral treatment, days
) Dunning, BHIVA2010  Laatence liot MD e Joel Kettnr MD S, Frank Pramer M> " CMAJ 2010, DOI:10.1503/cma 091884

Imperial College

Are there any worrying changes in the virus?

e Rare vaccine low-responder isolates

e Uncommon D225G quasispecies
¢ Found in “raw” clinical isolates
¢ Reported in a few mild cases
¢ Preferential binding in LRT (a-2,3 SA) rather than URT (a-2,6)

¢ Association with clusters of severe and fatal cases (Norway; Hong
Kong; Ukraine)

¢ Detected in 7 (12.5%) of 57 patients with severe disease (4 of
whom were previously healthy) — mainly ET aspirates !

¢ Detected in 0 of 60 patients with mild disease — NP aspirates
¢ Artificial PB1-F2 expression: minimal impact on
virulence in animals 2

J Dunning, BHIVA 2010 * Chen H, J Infect Dis. 2010 May 15;201(10):1517-21. 2 HaiR, J Virol. 2010 May;84(9):4442-50.
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Does the strain make a difference?

Comparative HIN1 Pathotyping Results in Ferrets

T Tumpey, Xl International Symposium on Respiratory Viral Infections, Taipei, Mar 2010

Lung Titers
Weight (PFU/gm)
Virus Loss (%) (log ) Lethality
Brisbane/59/07 - Seasonal 4.9 ND 0/6
AlTexas/15/2009 (fatal) 9.1 6.0 0/6
AlCalifornia/4/2009 (mild)  10.3 5.8 0/6
A/Mexico/4482/2009 (severe) 17.5 4.1 3/6

ND=not detected

J Dunning, BHIVA2010

Imperial College
London

Global pH1N1 Oseltamivir Resistance

38%

J Dunning, BHIVA 2010

6%

O Association with treatment

O Associated with post-
exposure prophylaxis

O Severe immunosuppression

O No known association with
treatment or likely person-
fo-person transmission

O Preliminary report (full data
not yet available)

@
\4 W3
NSPP
World Health
Organization

5/5/2010
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UK Oseltamivir resistance

* 0.6% of >6,000 isolates had H275Y /j‘

Number of Cases

Medical History of Cases

J Dunning, BHIVA 2010

Imperial College

Resistance: Glasgow and Edinburgh

e 1,802 samples from 1,608 infected hospitalised
patients

e 10 patients had samples with H275Y mutation

¢ All on NI treatment/history of treatment

e All immunosuppressed

¢ 8 haematological malignancies (AML, ALL, CLL,
Lymphomas)

e 1 axonal neuropathy

¢ 1 HIV-infected patient (with chronic Hep B)

® 20% resistance (day 6 admission)
¢ Responded to standard course of oseltamivir

) Dunning, BHIVA 2010 Harvala H et al. Eurosurveillance, Volume 15, Issue 14, 08 April 2010

5/5/2010
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So what about HIV-
infected individuals?

Imperial College

Intra-pandemic planning for high risk groups

e Define “Immunosuppression”
HIV: Concerns about greater risks of:

1. Influenza complications

2. Vaccine failure/suboptimal response

3. Long-term shedding

4. Resistance

e Concerns about ARV treatment interruption
e Significance of viral load and CD4?

Cautious, protective approach

19
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Initial Advice for HIV-infected Patients

e High risk of complications so consider empirical
oseltamivir/zanamivir

e pH1N1 Vaccination: two doses (adjuvanted)

e Mild ILI, no other explanation — manage in the community
as flu - GP or NPFS

(""‘g @ LIVERPOOL
%ﬁ Influenza Antiviral Interactions

Charts updated May 2008. Full information ava £ www. hiv- druginteractions. org T NERTRTE- e

g
-

INRTIs. NRTis OTH

oe¢ ++ |[RaL B

aoe *|O NFV
oe oo RV
Ooe e|o sav.
Ooe <+ |bV
O+ + 4+ |NP
LR 2 4 & |ABC
¢e oo |dd
o elo |Fc
+¢ + & [T
+ e + ¢+ |2V

*

loe <o |y
- |loe +¢ |erv
S |len olm TOF

or timing of ini:

J Dunning, BHIVA2010 www.hiv-druginteractions.org

Imperial College

Chemoprophylaxis?

QH Department
of Health

KPrompt treatment vs. Prophylaxis; \
“Risk assessment”

e Within 7 days of contact with ILI patient
¢ 10 day course (once daily dosing)

e Those who are likely to get secondary
bacterial infection

e Those with a chronic disease that may
become destabilised

J Dunning, BHIVA2010 15t Oct 2009. Gateway Ref 12703

5/5/2010
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Conditions misdiagnosed as flu in the community

¢ Primary HIV infection (no rash in flu!)!
e Bacterial gastrointenstinal infections
e Syphilis

e Gonorrhoea

Have misdiagnosed/missed cases of flu received less attention?

J Dunning, BHIVA 2010 1 Dosekun O IntJ STD AIDS 2010;21:145-146

s
§
i

=
3

L =7

William of Ockham (1285-1349). Stained Glass, All Saints Church, Ockham, Surrey. (Wikipedia)

o §

5/5/2010
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Chelsea and Westminster Hospital
NHS Foundation Trust

Chelsea & Westminster 15t Wave Experience

e [16000 HIV-infected patients under C&W
e Patients presenting with ILI (HPA criteria)
e May-August 2009

e 16 inpatients underwent testing for pH1N1 and
commenced on empirical NI antivirals

e 2 uncomplicated confirmed pH1N1 cases
¢ 1 pregnant; 1 Hodgkin’s lymphoma

e Alternative diagnosesin 13:

e CMV, Castleman’s, Bacterial sinusitis, bacterial CAP;
remainder were “presumed viral URTI/LRTI”

* No ADR/interaction issues
e One moderately severe case...

J Dunning, BHIVA 2010

Chelsea and Westminster Hospital

NHS Foundation Trust

HIV pH1N1 Pneumonitis Case — Ward Managed

52 year old man, BMI 14, non-smoker, no flu contacts

Hep C, pancreatic insufficiency

Diagnosed 1991, CD4 296, VL<50 (TDF + FTC; r/DRV)

5 days OMV 75 mg bd in the community (NPFS) - DIB

10 days OMV 150 mg bd in hospital; empirical Moxifloxacin
Remained pH1N1 PCR +ve at 15 days; no H275Y

22



British HIV Association

BHIVA

Pandemic influenza rapid appraisal
50 sites completed a surver, as follows:

Experience of pandemicinfluenza among HIV Median Range
patients

Total cases including presumed/uncenfirmed cases: 1 0-20
Virologically confirmed cases: 0 0-4
Requiringinpatient admission, including

presumed/unconfirmed cases: 0 0-3
Advice to patients with symptoms: Number (percent) of clinics
Contact HIV clinic by phone/email 36 (72)

Stay away from HIV clinic 15 (30)

Attend HIV clinic 1(2)

Contact GP by phone,/email 31 (62)

Stay away from GP 714

Attend GP 1(2)

NB totals do not add a5 multiple answexs possible.
e 38% departments experienced staff absence due to ILI

* 54% centres unable to isolate suspected cases in outpatients
e 1ICU admission — new HIV and pH1N1 +/- PCP

e 1delivery at 33/40 (baby also had pH1N1)

J Dunning, BHIVA 2010

Imperial College

Hospitalisations — International Series

Canada: 168 confirmed cases pH1N1
¢ 1.2% HIV-infected; no deaths

California: 1088 hospitalised or fatal cases

e 22 (2%) HIV-infected; 4 deaths

e Fatality 18% vs. 11% non-HIV; non-significant

1 Dunning, BHIVA2010 Kumar A et al. JAMA. 2009 Nov 4;302(17):1872-9; Louie J et al. JAMA. 2009;302(17):1896-1902

5/5/2010
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Mexico City HIV Cohort (INCMNSZ)

e April-June 2009

¢ 11/1017 HIV-infected patients had pH1N1
e 8 mild

e 2 moderate

e 1 fatal
*Nosocomial acquisition
e Concomitant PCP and CMV

J Dunning, BHIVA2010 Campos-Loza CROI 2010 #801

Imperial College
Fon 1€ i:l

More from Mexico City

¢ Instituto Nacional de Enfermedades
Respiratorias (INER)

¢ Specialist centre, more underlying respiratory
disease e.g. PCP & TB.

e 27 HIV-positive, HIN1-positive patients

¢ 14 hospitalised

e 6 deaths

e “Opportunistic infections mask symptoms and

[X-ray] signs of influenza, resulting in delayed
treatment [of influenza]”

JDunning, BHIVA 2010 Reyes-Teran, CROI 2010 #803LB

5/5/2010
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Barcelona

J Dunning, BHIVA 2010

April 26th — December 6t 2009
56 pH1N1 cases in HIV-infected patients
168 pH1N1 cases in non-HIV patients

Smoking: 54% vs. 13%
No differences in outcomes
No impact on CD4/VL at 4-6 weeks
Increased vigilance? More Tamiflu?

—
1

Esteban Martinez, CROI 2010#802LB

Imperial College

Barcelona - Symptoms

—
1

Results: Clinical symptoms at presentation

HIV+ (n=56) HIV- (n=168) P value
Dysthermia (n, %) 56 (100) 159 (95) 0.1691
Cough (n, %) 48 (86) 145 (86) 0.9111
Arthromyalgias (n, %) 44 (79) 128 (76) 0.7148
Fatigue (n, %) 38 (68) 128 (76) 0.2176
Headache (n, %) 22 (39) 78 (46) 0.3518
Sore throat (n, %) PANEL)] 46 (27) 0.1521
Gl symptoms (n, %) 21 (38) 31 (19) 0.0035
Rhinorrhea (n, %) 18 (32) 57 (34) 0.8063
Expectoration (n, %) 23 (41) 57 (34) 0.3330
Dyspnea (n, %) 10 (18) 36 (21) 0.5667

DU, T T S )

5/5/2010
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Barcelona - Bacteriology

Results: Concommitant bacteria detected

HIV+ (n=56)  HIV- (n=168) P value

» Concommitant bacteria * (n, %) 4 (7) 13 (8) 0.8842
— S. pneumoniae 3 9
— S. aureus 0] 4

— Capnocytophaga spp 1 0

* Detected from blood cultures and/or urine antigens and/or valid respiratory samples
J Dunning, BHIVA 2010

Esteban Martinez, CRO| 2010#802LB

Imperial College E

SOUTH AFRICA - National Deaths (April-October 2009)

e 91 pH1N1 deaths overall (HIV and non-HIV)
e 34 were tested for HIV; 18 HIV positive
25/45 women childbearing age

10 HIV +ve pregnant (8 were T3); 3 live
neonates

Median CD4 = 58 (n=6); 4/18 HAART
Features similar to non-HIV

2 patients had S. Pneumoniae

e Active TB in 7 of 72 cases

J Dunning, BHIVA 2010 Archer B N et al. Eurosurveillance 2009;14(42) 19369

5/5/2010
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pH1N1 vaccine response in HIV infected patients:

CROI 2010
ANRS HIFLUVAC Trial (Launay #804LB)

306 HIV-infected patients (237 on HAART), median CD4 536
Adjuvanted Single Dose: 95% seroprotection
Unadjuvanted Single Dose: 77%

Frankfurt (Bickel #805LB)

160 HIV-infected patients

Single dose, split virion, adjuvanted
69% seroconversion

Responders CD4 532 vs. 475

Pennsylvania (Tebas #806LB)

120 HIV-infected patients, median CD4 502; all on ARV
Single dose, unadjuvanted vaccine

69% achieved protective antibody level

(61% if exclude those with prior HIN1 exposure)

Responders CD4 394 vs. 501; VL<50 31 months vs. 19 months

J Dunning, BHIVA

Imperial College

So Nothing to Worry About Then?

5/5/2010
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The Immune System Response to Influenza & HIV

HIV ?

Death via Death via
overwhelming excessive
infection cylokines
=
£ I
I
Minimal Physiologic Exaggerated

Host inflammatory response

J Dunning, BHIVA 2010

15t Wave Seroprevalence Data f;@
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J Dunning, BHIVA 2010 After Miller E et al. Lancet 2010. 375:1100-08

5/5/2010
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Worldwide Situation

1 HIN1 % due to

V 1 Flu B in Asia

Current HIN1 “hot spots”
« Region 4, USA
+ ? West Africa - patchy data y

Northern Hemisphere

£ .
N

T

V Flu B “noise”
= (low numbers of flu

isolates overall)

: | Southern Hemisphere
2nd waves expected soon
Watch: Australia & Americas

= = T~

724

o
=z

o e World Health
JDunning, BHIVA 2010 £ frdemi it % of Pandemic A HINY 2002 of o inhumres pozbves Orgamzat[on

Imperial College

Historical Comparisons

Pneumonia & Influenza Mortality, 1950-1972

15 1%51 epidemic (A/H1)

= Observed deaths
1957 pandemic (AM2) =
¥ Baseine deaths 4969 pandemic (AM3)
v

Death rate / 100,000
o B

r P ) ) [ G s R S TR S T e S T T S i = = |

1950 1952 1954 1956 1058 1960 1962 1964 1966 1968 1870 1972

g 40 1g51 epidemic (AH1)
=] — Observed deaths v .

g n 1957 pandemic (AH2 —— Baseline deaths

% 20 v

£ 10

F

a o

{ JE T B DN SN NN SN BN NN SIS RN SN NN NN BN SN BN NN SN BN S S
1950 1952 1954 1956 1958 1960 1962 1964 1966 1968 1970 1972

pH1N1: Expect more waves or ripples of pandemic strain-like behaviour in UK - Oct 2010?

(previous pandemic experience; patchy pH1N1 seroprevalence; poor vaccine uptake)

J Dunning, BHIVA 2010 Viboud et al. Emerg Infect Dis 2006;12(4):661-8
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e “It is quite probable that influenza will
continue to be prevalent...all over the
world for some years to come...May we
hope that etiological and epidemiological

work...will furnish us with more
competent methods for prevention and
delimation before the world is visited by
another pandemic”

Hans Zinsser, 1922
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