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Background: Rapid scale-up of early direct-acting antiviral (DAA) therapy for hepatitis C
virus (HCV) in HIV-positive men who have sex with men (MSM) is ongoing in many
European countries. It is expected to abate the high incidence of HCV associated with
sexual practices. But isolated public health strategies in neighbouring countries might
boost or hinder each other if international transmission is frequent. Switzerland is ideally
placed to study international transmission due to its small population size and its high
connectivity to international transmission networks. We used molecular epidemiology for
estimating the contribution to the Swiss epidemic of HCV-infections acquired by contact
with MSM from abroad, as a measure of potential vulnerability to foreign public health
strategies.
Methods: HCV subtype 1a genomes from 29 HIV-positive MSM with incident HCV
infections were sequenced using Illumina technology (study sequences). Subtype 1a
accounts for 62% of replicating infections in this population. Sampling dates ranged
between 1999 and 2013. We used RAxML to infer maximum-likelihood phylogenetic
trees containing a 436-base-pairs fragment of the NB5B region of the study sequences
and other circulating strains (including 84 from other HIV+ people in Switzerland and 220
from across Europe). We established the likely geographic origin of infection (Swiss-toSwiss versus imported transmissions) by inferring transmission clusters and locating the
study sequences in such clusters. Sufficient degree of certainty was defined as a
bootstrap value above 70%.
Results: Ninety-seven percent of study sequences (28/29) were located in MSM
clusters. Of those, ninety-six percent (27/28) were found amongst five transmission
clusters within Europe (including Switzerland; Figure-A). Swiss-to-Swiss transmission
was estimated to range between 38% and 76%. German-Swiss transmission was
estimated to range between 7% and 41%. Transmissions linked to other European
regions ranged between 0% and 28% (Figure-B).
Conclusion: Swiss-domestic transmission of HCV subtype 1a is ongoing and therefore
national treatment scale-up is expected to reduce HCV-incidence. But at least a quarter
of sequenced infections were likely acquired by contacts with MSM from other European
countries, in particular the neighboring country Germany. Our findings suggest the need
for joint European scale-up schemes. Time-updated phylogenies are valuable for
assessing the impact of national DAA scale-up programs.

