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Among people with acute or recent HCV infection 

in Australia;

1. To identify and characterize composition of 

phylogenetically reconstructed pairs and 

clusters

2. Investigate multi-risk profiles and factors 

associated with pair/cluster membership
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Methods
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Method

• Amplification of HCV Core-Envelope 2 region (1300bp) using nested 

PCR

• Amplicons sanger sequenced

• Maximum likelihood phylogenetic tree inferred using RAxML, with 

1000 bootstrap replicates (GTR+G)

Statistical Analysis

• Clusters and pairs identified using ClusterPicker

• 5% genetic distance + 90% bootstrap support, sensitivity 

analysis performed

• Latent class analysis performed in SAS v9.4

• Factors associated with being in a cluster identified using 

multivariate logisitic regression in Stata v14

• Highly similar viruses can be a cluster, but direct 

individual transmission cannot be claimed

• We don’t know who is missing from transmission network 

(i.e. not sampled)

Some things to note about phylogenetic studies:

Characteristics of participants

INHSU 2017: Phylogenetics of acute HCV in Australia from 2004-2015

Characteristic Overall ATAHC I RAMPT-C ATAHC II DARE-C I DARE-C II

Total n (%) (n=237) (n=119) (n=25) (n=60) (n=15) (n=18)

Age (median years, Q2-Q3 ) 37 (29-46) 33 (25-41) 45 (37-50) 41 (32-47) 46 (44-53) 44 (31-50)

Male 187 (79%) 81 (68%) 25 (100%) 52 (87%) 13 (87%) 16 (89%)

City

Sydney 109 (46%) 46 (39%) 14 (56%) 28 (47%) 13 (87%) 8 (44%)

Melbourne 88 (37%) 50 (42%) 11 (44%) 22 (37%) 0 (0%) 5 (28%)

Adelaide 27 (11%) 15 (13%) - 10 (17%) 2 (11%) -

Other 13 (5%) 8 (7%) - - - 5 (28%)

HIV Positive 123 (52%) 36 (30%) 24 (96%) 38 (63%) 11 (73%) 14 (78%)

Acquisition of HCV

Sexual 97 (41%) 36 (30%) 18 (72%) 26 (43%) 9 (60%) 8 (44%)

IDU 121 (51%) 68 (57%) 7 (28%) 33 (55%) 4 (27%) 9 (50%)

Estimated year of HCV acquisition 

2003-2005 64 (28%) 64 (54%) - - - -

2006-2010 57 (24%) 40 (34%) 15 (60%) 2 (3%) - -

2011-2015 92 (39%) N/A 4 (16%) 58 (97%) 13 (87%) 17 (94%)

HCV Genotype

1a 131 (55%) 59 (50%) 17 (68%) 30 (50%) 14 (93%) 11 (61%)

1b 10 (4%) 8 (7%) 0 (0%) 1 (2%) 1 (7%) 0 (0%)

3a 89 (38%) 48 (40%) 7 (28%) 28 (46%) 0 (0%) 6 (33%)

2/4/6 7 (3%) 3 (3%) 1 (4%) 1 (2%) 0 (0%) 1 (6%)

Injection drug use

Never injected 57 (24%) 18 (15%) 14 (56%) 15 (25%) 7 (47%) 3 (17%)

Injected, but not recently 70 (30%) 52 (44%) 5 (20%) 10 (17%) 2 (13%) 1 (6%)

Injected recently 97 (41%) 42 (35%) 6 (24%) 34 (57%) 2 (13%) 13 (72%)

Drug last injected

Heroin 16 (16%) 14 (33%) 0 (0%) 2 (6%) 0 (0%) 0 (0%)

Methadone/buprenorphine 17 (18%) 17 (40%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Other opioids 24 (25%) 1 (2%) 0 (0%) 18 (53%) 0 (0%) 5 (38%)

Methamphetamine 14 (14%) 5 (12%) 6 (100%) 1 (3%) 2 (100%) 0 (0%)

Opioid substitution therapy ever 25 (11%) 16 (13%) 0 (0%) 8 (13%) 1 (7%) 0 (0%)
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Transmission pairs/clusters identified
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Multi-risk profiles
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Characteristic

Class response probability

Class 1 Class 2 Class 3

HIV negative

PWID

HIV pos men with 

sexual HCV 

acquisition

HIV pos/neg

men who 

inject drugs

Probability of class membership 0.31 0.39 0.30

Aged over 45 years <0.01 0.52 0.33

Male 0.53 0.96 0.98

Acquisition of HCV

IDU >0.99 <0.01 0.79

Sexual <0.01 >0.99 0.21

Injecting drug use history

Recently^ injected heroin 0.31 0.01 <0.01

Recently^ injected other opioids# 0.25 0.09 0.31

Recently^ injected 

methamphetamines
0.04 0.02 0.21

Have injected, but not recently 0.38 0.25 0.48

Never injected 0.02 0.63 <0.01

HIV positive <0.01 0.96 0.60

Class 2 (vs. Class 1; AOR 3.40; 95%CI 1.52, 7.60) 

independently associated with phylogenetic clustering
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Implications for Treatment as Prevention 
and Elimination of HCV
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“Bring a 

friend”

Screening/

treatment in 

OST setting 

• Kirby Institute, UNSW

– As Prof Jason Grebely 

– Dr Tanya Applegate

– As Prof Gail Matthews

– Prof Greg Dore

– Dr Danica Martinez

– Mr Francois Lamoury

– Dr Behzad Hajarizadeh

– Dr Brendan Jacka

– Dr Marianne Martinello

• ATAHC, ATAHC II, RAMPT-C, DARE-C I & DARE-C II study 

participants and coordinators (Barb Yeung & Laurence Maire)

• The Burnett Institute, Melbourne

− Prof Margaret Hellard
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