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Abstract

Objectives: To investigate the effectiveness, gadat reasons for premature discontinuation ofcthre
acting antivirals (DAAS) in a diverse populationtiV/HCV co-infected individuals in Europe.
Methods: All HIV/IHCV co-infected individuals in thEuroSIDA study that started interferon (IFN)
free DAA treatment between 1/6/2014 and 1/3/201i8 wi2 weeks of follow-up after treatment stop
were included in this analysis. Sustained virolagresponse (SVR) was defined as a negative HCV-
RNA result>12 weeks after stopping treatment (SVR12). Logistigression was used to explore
factors associated with SVR12.

Results: 1042 individuals started IFN-free DAA traant after 1/6/2014 and were included, 862
(82.2%) had a known response to treatment, 78%6%9195% CIl 89.7-93.4) of which achieved
SVR12. There were no differences in SVR12 acrog®ns of Europe (p=0.84). After adjustment, the
odds of achieving SVYR12 was lower in individualattheceived sofosbuvir/simeprevir +/- RBV (aOR
0.21 (95% CI 0.08-0.53) or ombitasvir/paritapredagabuvir +/- RBV (aOR 0.46 (95% CI 0.22—-1.00)
compared to sofosbuvir/ledipasvir +/- RBV. 43 (4)6itdividuals had one or more components of
their HCV regimen stopped early, most commonly ttutoxicity (n=14); of these 14, 11 were treated
with ribavirin. Increased bilirubin was the mostnomon grade 3 or 4 laboratory adverse event
(n=15.3%) and was related to treatment with atazaaad ribavirin.

Conclusions: Our findings from real-world data ofWHHCV co-infected individuals across Europe
show DAA treatment is well tolerated, and that higtes of SVR12 can be achieved in all regions of
Europe.

Keywords: HIV/HCV co-infection, DAA treatment, DAA safety V&R, Europe
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I ntroduction

Globally, 38 million people were estimated to hdwenan immunodeficiency virus (HIV) by the end
of 2019 [1]. Among these, 2.3 million individual®ere also co-infected with hepatitis C virus (HCV)
[2] including more than 700.000 individuals in tNeéorld Health Organisation (WHO) European
Region [2]. In the absence of antiretroviral theraldlV co-infection accelerates fibrosis progressio
particularly in those with low CD4 cell counts [8]. HIV treatment guidelines now recommend
starting antiretroviral therapy (ART) at HIV diagie for all patients, but it is also important to
identify and treat HCV early to prevent the progies to liver disease and onward transmission to

others [5, 6].

With the advent of direct-acting antiviral (DAA) @tapy against HCV, more than 95% of those
included in phase 3 clinical trials achieve a dust virological response (SVR) with similar high
SVR rates reported in both HCV mono-infected [7a8H HIV/HCV co-infected individuals [10-13].
An SVR is associated with a significant improvemienliver-related and all-cause mortality [14-16].
This revolution in HCV treatment prompted the WH® dadopt a list of targets to eliminate viral
hepatitis as a public health threat by 2030. Thasgets include providing HCV treatment to 80% of
eligible patients which will lead to cure in moteah 90% of patients, and have a major impact on

HCV-related mortality [17].

Randomised controlled trials remain the gold stesh@far drug approval, however, participants are
generally highly selected and differ from the gaheopulation that will be receiving the treatment
post licencing. So far, real-world data from nasibor local HIV/HCV cohorts from Western Europe
and the US have shown SVR rates only slightly lotwan reported in clinical trials [18-22], but data

from demographically diverse populations in Eurdpegarticular Central and Eastern Europe are still



missing. Our study aimed to investigate the efiertess and safety of DAAs in HIV/HCV co-infected

individuals from the large pan-European EuroSIDAa@® study.

M ethods

EuroSIDA study participants

EuroSIDA (http://www.chip.dk/Ongoing-Studies/Eur@@/About) is a large ongoing prospective
observational cohort study that began enrolling HIgositive patients in 1994. There are currently
data on over 22000 HIV-positive individuals aged di6older from 100 centres in 35 European
countries, Israel and Argentina. Since 1994, tdiepacohorts have been recruited through enrolment
waves at regular intervals. While individuals irhoa one to nine were enrolled irrespective of HCV
status, HIV positive individuals in cohort ten wetlso required to be anti-HCV positive (regardleks
HCV-RNA status). At recruitment, demographic aridichl data is collected as well as complete ART
history, CD4 count, HIV-RNA, anti-HCV, HCV-RNA, HCdenotype and hepatitis B surface antigen.
Data are then collected prospectively at clinicidssand sent to the EuroSIDA coordinating centre a
12-monthly intervals (6 monthly until 2015). Wheayessible, participants continue to be followed if
they transfer to another EuroSIDA clinic. Furthetalls on the EuroSIDA cohort have been reported

elsewhere [23], and can be found on the EuroSIDBsite (https://www.chip.dk/Studies/EuroSIDA).

This analysis included all individuals under follmp in EuroSIDA that received interferon-free DAA
therapy after 1 June 2014, as this is when EuroS¥Bdan collecting detailed information about HCV
treatment including data on reasons for early diBngation and treatment-limiting toxicities of HCV
therapy. All reported HCV treatment toxicities weeviewed by a clinician. Baseline was defined as

the start date of DAA treatment. Individuals thal dot have at least 12 weeks of follow-up after



completing DAA treatment were not included in thisalysis (unless they died within 12 weeks of
stopping treatment). Baseline characteristics wlefened based on the most recent measurement prior
to baseline. Fibrosis stage was defined using aermus definition [24], and was based on the most
recent fibrosis marker measured prior to the baselWhen more than one fibrosis marker was
measured on the same day, then priority was givera thiopsy result, followed by transient
elastography, AST to Platelet Ratio Index (APRIprecthen finally a plasma hyaluronic acid result.
Information on how fibrosis data is collected arafimed in EuroSIDA has been specified elsewhere
[25]. SVR12 was defined as undetectable HCV-RNA\WER2Ks or later after stopping DAA treatment.
Treatment failure was defined as detectable HCV-Rilfae first measurement at the end of treatment
or later, or individuals that died before SVR colie determined. Analysis of laboratory adverse
events (AEs) was carried out on individuals thattsetl treatment between 1 June 2014 and 1 October

2016, as this is when data on laboratory valuemduherapy were systematically collected.

Statistical analysis

Baseline characteristics of individuals with a kmotreatment outcome were compared between those
with and without SVR12, using the chi-squared festcategorical variables and the Kruskal-Wallis
test for continuous variables. Reasons for stoppiegtment early and AE were also described.
Logistic regression was used to calculate the addsaving a known response to DAAs, and factors
associated with. achieving SVR12. Factors adjusted \Were age, gender, region of Europe
(South/Argentina, Central West, North, Central E&sist; regions are defined in [23]), ethnicityVHI
risk group (MSM, IDU, other), CD4 nadir and baseliCD4 cell count (both as continuous variable
(per 100/mm) and categorised &500 , >500 (cells/mf), and unknown), baseline HIV-RNAE600 ,
>500 copies per mL, unknown), HCV treatment reginstage of liver fibrosis, HCV genotype, HCV-
RNA (positive and unquantified, <500,00¢500,000 IU/mL) ever received cART (defined as aste

three antiretroviral drugs from at least two driggses) at baseline, prior HCV treatment, baselate
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(continuous (per 6 months later) and categorised?@46 and>2016), treatment duration (continuous
(per 1 week later) and categorised 832 and >12 weeks), HBsAg, prior AIDS, prior noibD&
defining event (malignancy, cardiovascular diseasad-stage liver disease, end-stage renal disease,
and pancreatitis). Variables found to be associatiélal the outcome in univariable analyses (p<0.1)
were included in multivariable models. The Divisioh AIDS (DAIDS) grading table was used to
determine the severity of AEs for different biomank (haemoglobin, leukocytes, neutrophils, platelet
count, s-creatinine, alanine aminotransferase (ALd9partate aminotransferase (AST), alkaline
phosphatase (ALP), and bilirubin), where gradediciates a mild event, grade 2 indicates a moderate
event, grade 3 indicates a severe event, and dgrau#icates a potentially life-threatening everi][2

SAS 9.4 was used for all analysis (version 9.4; $#s8tute, Cary, North Carolina, USA).

Results

Study population and treatment regimens

Among the 1234 individuals that started interfef@e DAA treatment between 1/6/2014 and
1/3/2018, 1033 individuals had at least 12 weekBWfafter ending treatment, and 9 individuals died
within 12 weeks of stopping treatment, thereforé2Lihdividuals were included in this analysis (figu
1). Of the 1042 individuals, most received a DAAjineen consisting of sofosbuvir/ledipasvir +/-
ribavirin (RBV) (n=501, 48.1%), 17.6% (n=183) recsml sofosbuvir/daclatasvir +/- RBV, 12.8%
(n=133) ' received ombitasvir/paritaprevir/dasabuvit/- RBV, 5.0% (n=52) received
ombitasvir/paritaprevir +/- RBV, 4.7% (n=49) reoedvsofosbuvir + RBV, and the remaining 11.9%
(n=124) received other combinations of DAAs +/- RBUf the 1042 individuals included in this

analysis, 379 (36.4%) had RBV included in their DAimen.



Virological response to treatment

Among the 1042 individuals included in this anadysi89 (75.7%) individuals achieved SVR12; 73
(7.0%) were treatment failures (this included 9tldgawithin 12 weeks of stopping treatment); 89
(8.5%) had a negative HCV-RNA result after stoppirgptment but had no follow-up HCV-RNA
result 12 weeks after stopping treatment; and 99%3 had an unknown treatment response.
Therefore, 862/1042 (82.7%) individuals had a knogsponse to their HCV treatment while 180/1042
(17.3%) had an unknown response. In multivariablalysis we found that individuals with an
unknown treatment outcome were similar to thosé wiknown treatment outcome, however the odds
of having a known response to treatment was lowerg individuals that started treatment in 2016 or
later [adjusted odds ratio (aOR)=0.62, 95% configeimterval (Cl) 0.43-0.88], and among those who
had ‘other treatment regimens, and higher amongdividuals that received
ombitasvir/paritaprevir/dasabuvir +/- RBV (comparedsofosbuvir/ledipasvir +/- RBV) [aOR=0.41,
95% CI=0.26-0.65 and aOR=2.05, 95% CI=1.06-3.98kpectively. In the univariable analysis,
individuals from East/Central Eastern Europe (comgpao Southern Europe) had a lower odds of
having a known response to treatment (OR=0.5, 9580.81-0.79), however after adjusting for other
variables the association was not as strong (ad#3705% CI=0.38-1.04). Among the 862 individuals
with a known response to treatment, 789 (91.5%, @€3989.7-93.4) achieved SVR12 and 73 (8.5%)

were treatment failures.

Basdline characteristics

Table 1 shows the baseline characteristics at ¢ifs¢arting HCV-treatment in the 862 individualghwi

a known SVR12 status. The majority were male (78,@¥%white ethnicity (89.3%), and had a median
age of 51 years (interquartile range [IQR]: 45-5B)e median CD4 count was 605 cells/miQR:
431-813), 94.9% of individuals had an HIV-RNA vatkt00 cp/ml and 96.9% had received cART. Of

the 862 individuals with a known response, 7726%9.had been genotyped. Genotype 1 was the most
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common (64.2%), followed by genotype 4 (17.5%),a@pe 3 (16.5%), and genotype 2 (1.8%). 817
(94.8%) individuals had at least one liver fibrosiarker recorded one year prior to their treatment
start, 23.1% of which had cirrhosis (METAVIR stdg#). The proportion of individuals that achieved
SVR12 was significantly lower in individuals witlirdhosis (p=0.012), with a SVR12 rate of 93.2% in
those with METAVIR FO-F3, and 86.4% in those witirlwosis. For the five - most commonly used
DAA regimens, the SVR12 rate was >90% in all excggbsbuvir/simeprevir +/- RBV where only
29/39 (74.4%) achieved SVR12. A total of 163 (18 98dividuals had a previous non-AIDS defining
illness (non-ADI). The most common non-ADI was estdge liver disease (excluding hepatocellular
carcinoma (HCC)) (n=58; of whom 32 [55.2%] also leachosis), followed by cardiovascular disease
(n=55), non-AIDS defining malignancy (excluding HC(=46), pancreatitis (n=21), HCC (n=17),
and end-stage renal disease (n=9). The proporfiordividuals that achieved SVR12 was significantly
lower among individuals that had a non-ADI compatedthose that did not (86.5% vs 92.7%;
p=0.0105). However, when ESLD was excluded from-Abdh, the difference was no longer
significant (91.8% vs 90.0%, p=0.4962). The SVRerat individuals with ESLD was 77.6%,

compared to 92.5% in individuals without ESLD (p3@D1).

Predictors of treatment response

The odds of achieving SVR12 was assessed in ingwisdwith a known response to HCV-RNA
treatment (n=862). After adjustment, factors founddecrease the odds of achieving SVR12 were
having a non-ADI [aOR=0.53, 95% CI 0.0.30-0.95] aedeiving sofosbuvir/simeprevir +/- RBV
[aOR=0.21, 95% CI 0.08-0.53] or ombitasvir/pariegpr’dasabuvir +/- RBV [aOR=0.21, 95%
C1=0.08-0.53] compared to sofosbuvir/ledipasvir RBV (Figure 2). While persons HCV-RNA
positive but unknown level of viremia had lowerasbf SVR12 (aOR 0.50, 95% CI 0.25-0.99), there
were no differences between those with HCV-RNA Ievquantified above or below 500,000

copies/mL. After excluding individuals with ESLEhe association between non-ADI and SVR12 was
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no longer significant aOR=0.77, 95% CI 0.40-1.49.cbntrast, ESLD was associated with lower
SVR12 in both univariable and multivariable anaygbR=0.28, 95% CI 0.14-0.55 and aOR=0.34
95% CI 0.16-0.74, respectively. In univariate asaythose with cirrhosis (compared to fibrosi3)
had lower odds of achieving SVR [OR=0.47, 95% C2800.71], but after adjustment, cirrhosis was
no longer associated with SVR12 [aOR 0.61 (0.38)].0n post-hoc, analysis we explored a potential
interaction between risk group and region, howekiesr was not significant (p>0.1). Age group, sex,
ethnicity, region of Europe, HIV risk group, CD4urd, CD4 nadir, HIV-RNA; AIDS event, treatment
duration €12 weeks vs >12 weeks), HCV genotype, cART, pri@\WHtreatment, and HBV co-
infection were not included in the model as theliexi had p>0.1 in the univariable analysis (theas w

no evidence of an association with SVR12), or tlveae insufficient data to explore the association.

Reasonsfor stopping treatment early

Of the 1042 individuals included in this analy€84 (89.6%) individuals had information on whether
they stopped treatment earlier than scheduled.h@$et, 43 (4.6%) individuals had one or more
components of their HCV regimen stopped early. Blbtindividuals stopped their entire treatment
regimen, as 14 individuals only stopped RBV edadlfthe 43 individuals that stopped treatment early,
24 (55.8%) achieved SVR12, 11 (25.6%) were treatrfalures (including 4 deaths within 12 weeks
of stopping treatment), and 8 (18.6%) had an unknb@atment response. The most common reason
for stopping treatment early was reported advevsmte (AEs) (n=14, 12 of which were on RBV).
Among the 14 who stopped treatment early due to, AHsstopped only RBV and completed the
remaining DAA treatment as planned. 9 of thesendd known response to treatment, of whom 8
(88.8%) achieved SVR12. The most common AE wasrara (n=8), followed by, rash (n=2),
neuropathy (n=1), tiredness, dizziness, anorexid )nintolerance, rash, fatigue, and abdominal pain

(n=1), and nausea and vomiting (n=1). Other reaBmnstopping treatment early were substance abuse
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(n=4), physicians decision (n=4), patients deciqion2), virological failure (n=2), drug interaction
(n=2), drug out of stock (n=1), or lost to folloy-{n=1), with 13 individuals having other/unknown
reasons for stopping early. Two individuals diedimy treatment with cause of death reported as
hepatitis with cirrhosis and an unspecified malignawhich was not HCC. An additional two
individuals died within 12 weeks of stopping treati) one due to HCC and the other with unknown
cause of death. The median treatment time for thusestopped treatment early was 8 weeks (IQR 4-
12). Those who stopped treatment early due to A&® weated for a median of 9 weeks (IQR 4-14),
and those with non-AE reasons for stopping treatrearly were treated for a median of 8 weeks (IQR
4-12). Individuals who did not have any reporteshtment interruption were treated for a median2of 1

weeks (IQR 12-15).

Laboratory adver se events

Table 2 shows the number of individuals with pesatment laboratory AEs and during HCV treatment
AE (graded 1 to 4) for different biomarkers. 558liudduals were eligible for this analysis as they
started HCV treatment between 1/6/2014 and 1/1@&201 those eligible, 511 (92.1%) had laboratory

data available during their treatment regimen aadevincluded in this analysis.

Of the 511 individuals included in this analysi§3371.0%) had at least 1 AE, and overall 770 AEs
were recorded among them. The majority of AEs dutieatment were grade 1 or 2 (n=651, 84.5%).
The highest proportion of AEs during treatment was elevated alkaline phosphatase (54.6%),
followed by bilirubin (43.7%), and platelet cou28(6%), with a small proportion of individuals with

neutropenia (1.3%) and leukopenia (3.0%). The mostmon grade 3 or 4 AEs during treatment was
raised bilirubin levels (15.3%), followed by reddcplatelet count (5.1%) and haemoglobin (1.6%),
and increased alanine aminotransferase (ALT) (1.4¥hjong those with a grade 3 or 4 ALT elevation,
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one individual was HBsAg positive and received lamine as the only HBV active treatment. We do
not have information about the HBV-DNA levels dgriHCV treatment. Of the 119 grade 3 or 4 AEs
that occurred during treatment, 57.1% occurred nidividuals on RBV. Also, 56.7% of the 67
individuals with a grade 3 or 4 bilirubin AE wera atazanavir and 65.7% received ribavirin. Among
the individuals with grade 3 or 4 AEs, only twogted their HCV treatment earlier than scheduled due

to toxicity and none of them died during treatment.

Discussion

Results from this analysis including a large hejermus population of HIV/HCV co-infected
individuals across Europe receiving interferon-fi&&A therapy in a real-world setting confirm the
high SVR rates reported from other cohorts in Waskirope and the US [18-22]. Among participants
where SVR12 could be determined, 91.5% achieved &Migh is only slightly less than reported in
clinical trials [10-13].

Almost 20% of the persons who started HCV treatnaithtinot have data to ascertain whether
they achieved SVR12, although a significant numblethese have an end of treatment response.
Possible reasons include that HCV RNA was measanednot reported to EuroSIDA, or that HCV
RNA has not been measured locally. The formeess likely given the rigorous quality assurance in
place and that missing data has been requesteldebgobrdinating team. Individuals with cirrhosis
were less likely to achieve SVR12 in unadjustedyema After adjusting for confounders, we stillxsa
a trend towards lower odds of SVR12 in those witlhhosis, but the association was no longer
statistically significant. We adjusted for prevsonon-ADI as a composite variable, but in a post-ho
analysis, those individuals with ESLD had lower ®dd SVR12, which further indicates that cirrhosis
influences the treatment outcomes negatively. Tdmposite variable non-ADI includes any non-ADI

prior to baseline, and among the 58 individualg treal ESLD, 25 also had another non-ADI. These

12



individuals may have more progressed disease ardftre it is possible that the association between
ESLD and SVR12 may be partly attributable to confting by indication. Findings from other large
real-life cohort studies including the German Héa€ Cohort [22], a cohort of US veterans [20]da

a co-infection registry in Madrid, Spain [19] alhawved lower SVR12 rates among people with
cirrhosis, whereas a French cohort study that dedufewer individuals with cirrhosis (n=162) found
no impact of cirrhosis on SVR12 [21]. We did natdiany association between other HIV related
factors (including HIV-RNA, CD4 cell count, use ART or prior AIDS) again in agreement with
other cohort studies [20-22]. In contrast, datanftbe Spanish co-infection registry that includegb2
patients, found higher odds of HCV treatment falamong those with a prior AIDS defining disease
and those with a CD4 cell count less than 200 /ceit§ which indicates that a subgroup of co-infected
individuals with advanced HIV disease may have spimal HCV treatment outcomes, but further
studies are warranted to confirm these findingg.[19

Our study is one the first to present data orepédifrom Central-East and Eastern Europe. The
SVR rates were above 90% in all regions and theze no evidence of regional differences in
SVR.Data from Central-East and Eastern Europe &he lismited, and further investigation is
warranted.

Among the five most commonly used DAA regimensydhle combination of sofosbuvir and
simeprevir showed SVR rates less than 90%. Compartd sofosbuvir/ledipasvir, participants on
sofosbuvir/simeprevir and ombitasvir/paritaprevagebuvir +/- RBV also had significantly lower odds
of SVR after adjustment. Lower SVR rates for sofnstisimeprevir are also in agreement with
findings from the Madrid co-infection registry [18jhereas this and another large real-life study did
not find lower SVR rates among those receiving dasvir/paritaprevir/dasabuvir [19, 20]. The
combination of sofosbuvir and simeprevir is no lengecommended by European HCV treatment

guidelines for HIV infected persons, whereas oasvir/paritaprevir/dasabuvir is considered an
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alternative treatment option [27]. There were iftecences in the odds of SVR12 comparing those

with high or low HCV RNA levels (based on a cut-o0ff500,000 copies/mL)

The majority of individuals completed their HCV dtenent as scheduled, with only 4.1% known to
have stopped one or more drugs of the treatmeimheggearly. A third of all premature treatment stop

were due to toxicity and in most cases (11 out4)fribavirin was the only drug in the regimen that
was stopped due to well-known RBV adverse effedike majority went on to achieve SVR12 after
stopping RBV. Depending on DAA regimen, RBYV isenftadded if cirrhosis is present, in which case

the individual may be more at risk of an adverseney27].

Laboratory AEs were seen in 71% during treatmeiith 45.5% of all AEs being grade 3 or 4 AE.
None of the individuals with grade 3 or 4 AEs dading or shortly after treatment and only two of
them stopped treatment early because of AEs. Mosteograde 3 or 4 AEs were caused by elevated
bilirubin especially when DAAs were concomitantlyed with RBV and/or HIV therapy that included
the protease inhibitor atazanavir, both of whichlakeown risk factors for elevated bilirubin [289P

The low rates of serious laboratory adverse evargsn agreement with data from clinical trials,[10

13, 30] whereas other real-world studies have epponted these events systematically [19-22].

A major strength of this study is that it providesgitudinal clinical cohort data on a large numbér
individuals across different regions in Europe istandardised way, which allows for comparisons
between regions and examination of changes oveg. tim addition, all individual treatments and
reasons for treatment discontinuation has beematbnteviewed. Our study is also one of the fist
include data from East and Central East Europeweyver, some of our findings should be interpreted

with caution. Firstly, we were not able to detereni8VR12 for 18% of individuals included in this
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analysis as we did not have HCV-RNA follow-up daigproportion of these were known to have end
of treatment response and it is worth noting thasé are real world data and not all individuatsnat

at set timepoints to assess SVR, nor do all clihase resources to test. Not all individuals hathan
whether they completed their treatment regimen,evawv we repeated the analyses among those with
information on whether they completed treatmend, faind the results to be consistent. Also, we may
have underestimated the number of individuals wbped due to toxicities, as some centres included
physician’s decision and patient’'s decision asaeador stopping treatment early, which may have
overlapped with toxicities. We only systematicatlyllected lab data during treatment for individuals
that started treatment between 1/6/2014 and 1/16/2¢hich prevented us from evaluating AEs of
more recently approved DAA drugs. Also, those wdhoratory data and assessed for AEs were
significantly different from those without lab datad excluded from this analysis. Finally, the
EuroSIDA cohort may not be representative of HIVMHCo-infected individuals in general as it

mainly collects data from university clinics indg European cities.

In conclusion, our analysis of a large Europeargitodinal clinical cohort showed similar rates of
SVR12 to results from other real-life cohorts andiyslightly lower SVR12 rates than in clinicalais.

This confirms the effectiveness and safety of DA&rapy in HIV/HCV co-infected individuals, and
supports current treatment recommendations to akaiCV infected individuals, regardless of co-

infection with HIV.
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Hassoun, Rambam Medical Center, Haifa; H Elinav,Hdouzi, Hadassah University Hospital,
Jerusalem; D Elbirt, AIDS Center (Neve Or), Jeresalltaly: (A D’Arminio Monforte), Istituto Di
Clinica Malattie Infettive e Tropicale, Milan; R pssito, | Mazeu, C Mussini, Universita Modena,
Modena; F Mazzotta, A Gabbuti, Ospedale S Maria uUNzmata, Firenze; V Vullo, M Lichtner,
University di Roma la Sapienza, Rome; M ZaccardliAntinori, R Acinapura, M Plazzi, Istituto
Nazionale Malattie Infettive Lazzaro Spallanzanipnke; A Lazzarin, A Castagna, N Gianotti,
Ospedale San Raffaele, Milan; M Galli, A Ridolfosf® L. Sacco, Milan. Portugal: (A Zagalo),
Hospital Santa Maria, Lisbon; K Mansinho, HospdalEgas Moniz, Lisbon; F Maltez, Hospital Curry
Cabral, Lisbon. Spain: (JM Miro), JM Mir6, M. Lago, E. Martinez, F. Garcia, JL Blanco, M.
Martinez-Rebollar, J. Mallolas, Hospital Clinic BIBAPS University of Barcelona, Barcelona; S
Moreno, S. del Campo, Hospital Ramon y Cajal, M#dB Clotet, A Jou, R Paredes, J Puig, JM

Llibre, JR Santos, Infectious Diseases Unit & laXa AIDS Research Institute, Hospital germans
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Barcelona; JM Laporte, Hospital Universitario dewd, Vitoria-Gasteiz.

Central West: Austria: (B Schmied), Otto Wagner Hospital, VienRaZangerle, Medical University
Innsbruck, Innsbruck. Belgium: (N Clumeck), S Dé& ,WI Delforge, Saint-Pierre Hospital, Brussels;
E Florence, Institute of Tropical Medicine, AntwgetpVandekerckhove, University Ziekenhuis Gent,
Gent. France: (J-P Viard), Ho6tel-Dieu, Paris; Ralard, Hospital Saint-Antoine, Paris; C Pradier, E
Fontas, Hopital de I'Archet, Nice; C Duvivier, Htgi Necker-Enfants Malades, Paris. Germany: (J
Rockstroh), Universitats Klinik Bonn; G Behrens, diignische Hochschule Hannover; O Degen,
University Medical Center Hamburg-Eppendorf, Infegs Diseases Unit, Hamburg; HJ Stellbrink,
IPM Study Center, Hamburg; C Stefan, JW . Goethe é&lsity Hospital, Frankfurt; J Bogner,
Medizinische Poliklinik, Munich; G. Fatkenheuer, igrsitat Koln, Cologne. Luxembourg: (T Staub),
R Hemmer, Centre Hospitalier, Luxembourg. Switzedt (A Scherrer), R Weber, University Hospital
Zurich; M Cavassini, University Hospital Lausan#eCalmy, University Hospital Geneva; H Furrer,
University Hospital Bern; M Battegay, University sfotal Basel; P Schmid, Cantonal Hospital St.
Gallen.

North: Denmark: G Kronborg, T Benfield, Hvidovre Hospit@openhagen; J Gerstoft, T Katzenstein,
Rigshospitalet, Copenhagen; C Pedersen, IS Johai@dense University Hospital, Odense; L
Ostergaard, Skejby Hospital, Aarhus, L Wiese, NHIdMpSjeellands Universitetshospital, Roskilde; L
N Nielsen, Hillerod Hospital, Hillerod. Finland: (IAho), Helsinki University Hospital,
Helsinki. Iceland: (M Gottfredsson), LandspitaliMersity Hospital, Reykjavik. Ireland: (C Kelly$t.
James's Hospital, Dublin. Netherlands: (P Reissadémisch Medisch Centrum bij de Universiteit van
Amsterdam, Amsterdam. Norway: (DH Reikvam), A MaelaJ Bruun, Oslo University Hospital,
Ullevaal. Sweden: (K Falconer), A Thalme, A Sonmed) Karolinska University Hospital, Stockholm;

CJ Treutiger, Venhéalsan-Sodersjukhuset, Stockhblflamholc, Malmd University Hospital, Malma.
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United Kingdom:A Milinkovic, St. Stephen's Clini€helsea and Westminster Hospital, London; AM
Johnson, E Simons, S Edwards, Mortimer Market @entondon; A Phillips, MA Johnson, A
Mocroft, Royal Free and University College Medi&ahool, London (Royal Free Campus); C Orkin,
Royal London Hospital, London; A Winston, Imperi@bllege School of Medicine at St. Mary's,
London; A Clarke, Royal Sussex County Hospital,gBton; C Leen, Western General Hospital,
Edinburgh.

Central East: Bosnia-Herzegovina: (V Hadziosmanovic), Klinickie@ar Univerziteta Sarajevo,
Sarajevo. Croatia: (J Begovac), University Hospffainfectious Diseases, Zagreb. Czech Republic: (L
Machala), D Jilich, Faculty Hospital Bulovka, PraguD Sedlacek, Charles University Hospital,
Plzen. Hungary: (J Szlavik), Szent Laslo HospiBddapest. Poland: (B Knysz), J Gasiorowski, M
Inglot, Medical University, Wroclaw; E Bakowska, i@aim Diagnostyki i Terapii AIDS, Warsaw; R
Flisiak, A Grzeszczuk, Medical University, Bialgkt M Parczewski, K Maciejewska, B Aksak-Was,
Medical Univesity, Szczecin; M Beniowski, E MulasskOsrodek Diagnostyki i Terapii AIDS,
Chorzow; T Smiatacz, M Gensing, Medical UniverstBgansk; E Jablonowska, J Kamerys, K Wojcik,
Wojewodzki Szpital Specjalistyczny, Lodz; | Mozeiséwska, B Rozplochowski, Poznan University
of Medical Sciences, Poznan. Romania: (R Radoipptea, Carol Davila University of Medicine and
Pharmacy Bucharest, Victor Babes Clinical HosdibalInfectious and Tropical Diseases, Bucharest.
Serbia: (G Dragovic), The Institute for Infectioamd Tropical Diseases, Belgrade. Slovenia: (J
Tomazic), University Clinical Centre Ljubljana, lgljana.

East: Belarus: (I Karpov), A Vassilenko, Belarus Statedital University, Minsk, VM Mitsura,
Gomel State Medical University, Gomel; D Padutogi@eal AIDS Centre, Svetlogorsk. Estonia: (K
Zilmer), West-Tallinn Central Hospital, Tallinn; [daa Smidt, Nakkusosakond Siseklinik, Kohtla-
Jarve. Georgia: (N Chkhartishvili) Infectious Dases, AIDS & Clinical Immunology Research

Center, Thilisi. Latvia: (B Rozentale), Infectolo@entre of Latvia, Riga. Lithuania: (V Uzdaviniene)
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Vilnius University Hospital Santaros Klinikos, Vils; R Matulionyte, Centro poliklinika, Vilnius,
Vilnius University Hospital Santaros Klinikos, Viles. Russia: (A Panteleev), O Panteleev, St
Petersburg AIDS Centre, St Peterburg; A Yakovleedial Academy Botkin Hospital, St Petersburg;
T Trofimora, Novgorod Centre for AIDS, Novgorod,Khromova, Centre for HIV/AIDS & and
Infectious Diseases, Kaliningrad; E Kuzovatova,hidiz Novgorod Scientific and Research Institute of
Epidemiology and Microbiology named after Academicil.N. Blokhina, Nizhny Novogrod; E
Borodulina, E Vdoushkina, Samara State Medical ErsNy, Samara. Ukraine: A Kuznetsova,
Kharkov State Medical University, Kharkov; J Mikikal Crimean Republican AIDS centre,
Simferopol; M Sluzhynska, Lviv Regional HIV/AIDS &rention and Control CTR, Lviv.

The following centers have previoudy contributed data to EuroSIDA: Infectious Diseases
Hospital, Sofia, Bulgaria. Hopital de la Croix Reas Lyon, France. Hopital de la Pitié-Salpétiere,
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Nocht Institut fur Tropenmedizin, Hamburg, Germahst 1.K.A Hospital of Athens, Athens, Greece.
Ospedale Riuniti, Divisione Malattie Infettive, B@amo, Italy. Ospedale di Bolzano, Divisione
Malattie Infettive, Bolzano, ltaly. Ospedale Cotognll Divisione Malattie Infettive, Napoli, Italy.
Dérer Hospital, Bratislava, Slovakia. Hospital ©arlll, Departamento de Enfermedades Infecciosas,
Madrid, Spain. Kiev Centre for AIDS, Kiev, Ukraineuhansk State Medical University, Luhansk,
Ukraine. Odessa Region AIDS Center, Odessa, Ukraine

EuroSIDA Steering Committee: | Karpov, M Losso, J Lundgren, J Rockstroh, | AbD, Rasmussen,

V Svedhem, G Wandeler, C Pradier, N ChkhartishWwliMatulionyte, C Oprea, JD Kowalska, J
Begovac, JM Mir6, G Guaraldi, R Paredes. Chair: @@éler. Co-Chair: R Paredes. Study Co-leads:
A Mocroft, O Kirk

EuroSIDA staff: Coordinating Centre Staff: O Kirk, L Peters, A Begn, D Raben, EV Hansen, D

Kristensen, JF Larsen, AH Fischer.
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Figure 1. Flowchart for inclusion of individualsinto analysis

Figure 2: Factor s associated with achieving SVR

*Non-ADI: non-AIDS defining malignancy, cardiovadaudisease, end-stage liver disease, HCC, end-

stage renal disease, pancreatitis

tEither a biopsy (METAVIR stage F4), FibroScan (;5kPa), APRI (score >2), or hyaluronic acid

(>250ng/mL) at baseline
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Table 1. Basdline characterigtics at time starting treatment in individuals with known SVR12 status

Overall SVR Trfea ailltl:?gm b.
n (%) value
Overall 862 (100.0) 789 (91.5) 73 (8.5)
Sex Male 672 (78.0) 612 (91.1) 6089 | .0,
Female 190 (22.0) 177 (93.2) 13 (6.8) '
Ethnicity White 770 (89.3) 715 (92.9) 55 (7.1)
Global majority 25 (2.9) 22 (88.0) 3(12.0) | 0.0003
Unknown 67 (7.8) 52 (77.6) 15 (22.4)
Region of South/Argentina 341 (39.6) 309 (90.6) 32 (9.4)
Europe Central - West 287 (33.3) 264 (92.0) 23 (8.0) 0B
North 117 (13.6) 107 (91.5) 10 (8.5) '
East/Central - East 117 (13.6) 109 (93.2) 8(6.8)
HIV risk group MSM* 204 (23.7) 190 (93:1) 14 (6.9)
IDUt 473 (54.9) 425(89.9) 48 (10.1) | 0.141
Other 185 (21.5) 174 (94.1) 11 (5:9)
HIV- <500 818 (94.9) 747 (91.3) 71 (8.7)
RNA (cp/mi) >500 10 (1.2) 9 (90.0) 1(10.0) | 0.423
Unknown 34 (3.9) 33(97.1) 1(2.9)
Non-ADIt No 699 (81.1) 648 (92.7) 51 (7.3) 0.010
Yes 163 (18.9) 141 (86.5) 22 (135) |
DAA regimen Sofosbuvir/ledipasvir +/- RBV 423 (49.1) 399 (94.3) 24 (5.7)
Sofosbuvir/daclatasvir +/- RBV 155 (18.0) 140 (90.3) 15 (9.7)
Ombitasvir/paritaprevir/dasabuvi
+/- RBV 121 (14.0) 109 (90.1) 12 (9.9) | 0.002
Ombitasvir/paritaprevir +/- RBV 39 (4.5) 37 (94.9) 2 (5.1)
Sofosbuvir/simeprevir+/- RBV 39 (4.5) 29 (74.4) 10 (25.6)
Other 85 (9.9) 75 (88.2) 10 (11.8)
Baseline date <2016 477 (55.3) 430 (90.1) 47 (9.9) 0.104
>2016 385 (44.7) 359 (93.2) 26 (6.8) '
Fibrosist FO-F3 618 (71.7) 576 (93.2) 42 (6.8)
F4 199 (23.1) 172 (86.4) 27 (13.6) | 0.012
Unknown 45 (5.2) 41 (91.1) 4 (8.9)
HCV genotype G1 496 (57.5) 459 (92.5) 37 (7.5)
G2 14 (1.6) 13 (92.9) 1(7.1)
G3 127 (14.7) 116 (91.3) 11 (8.7) | 0.564
G4 135 (15.7) 122 (90.4) 13 (9.6)
Unknown 90 (10.4) 79 (87.8) 11 (12.2)
Ever received No 30(3.5) 27 (90.0) 3(10.0)
CART Yes 832 (96.5) 762 (91.6) 70 (8.4) 0.735
Prior HCV No 501 (58.1) 461 (92.0) 40(80) | cys
treatment Yes 361 (41.9) 328 (90.9) 33(9.1) '
HCV-RNA <500000 195 (22.6) 179 (91.8) 16 (8.2)
(1U/mi) >500000 462 (53.6) 432 (93.5) 30(6.5) | 0.017
Positive (unknown value) 205 (23.8) 178 (86.8) 27 (13.2)
Median (IQR)
Age (years) 51 (45-55) 51 (45-55) 52 (46-54) 0.244
CD4 count (cells/mrﬁ) 605 (431-813) 612 (433-822 580 (380-747) 0.092
CD4 nadir (cells/mnt) 160 (72-265) 160 (70-265) 180 (77-264) 0.525




Table 2. Number of laboratory adver se events during treatment by grade

Biomarker Baseline During treatment
Individuals AEs Grade Grade 3 or 4 AE
Individuals |  AEs with data 1 2 3 4 Overall | On RBV On
with data ATZ*
Haemoglobin 385 4 (1.0) 451 43 (9.5) 26 (5.8) 10 (2.2) 6(1.3)| 1(0.3) 7 (1.6) 4 (57.1) 1(14.3)
(9/dL)
Leukocytes 334 4(1.2) 365 11 (3.0) 8(2.2) 1(0.3) 2(0.5) (05) 1 (50.0)
(cells/mnT)
Neutrophils 193 1(0.5) 227 3(1.3) 2(0.9) 1(0.4) 1(0.4) (1@0.0)
(cells/mnT)
Platelet count | 403 102 (25.3)| 493 141 (28.4) 63 (12.8 53 (10.8) 4 (&9) 1(0.2) 25 (5.1) 11 (44.0) 7 (28.0)
(cells/mnT)
S-creatinine 364 26 (7.1) 450 39 (8.7) 19 (4.2) 15 (3.3) 3(0.7)| 2(0.9) 5(1.1) 1(20.0) 1(20.0)
(mg/dL)
ALTT (IU/L) 399 234 (58.6)| 488 95 (19.5) 70 (14.3 18 (3.7 18X 2 (0.4) 7 (1.4) 4 (57.1) 3 (42.9)
ASTZ (IU/L) 392 189 (48.2)| 463 74 (16.0) 62 (13.4 10 (2.2 .0Y0 2(0.4) 2 (0.4) 1 (50.0)
ALPS (IU/L) 275 134 (48.7)| 315 172 (54.4) 152 (4833) 17 (5.4) (1.8) 3(1.0) 1(33.3)
Bilirubin 367 91 (24.8) 439 192 (43.7) 71 (16.2 54 (12.3) (B04) 17 (3.9)| 67 (15.3) 44 (65.7 38 (56.7)
(mg/dL)

Grades: 1 — mild, 2 — moderate, 3 — severe, 4 enpiatly life-threatening
*ATZ: Atazanavir, TALT: Alanine aminotransferaséA$T: Aspartate aminotransferase, 8ALP: Alkaline gtmatase

When multiple measurements recorded during treatntea lowest value was included for haemoglob@ukbcytes, neutrophils, platelet count, and highesie was included for s—
creatinine, ALT, AST, ALP and bilirubin
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Figure 1. Flowchart for inclusion of individuals into analysis
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Figure 2: Factors associated with achieving SVR
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*Non-ADI: non-AIDS defining malignancy, cardiovascular disease, end-stage liver disease, HCC, end-stage renal disease, pancreatitis
tEither a biopsy (METAVIR stage F4), FibroScan (>12.5kPa), APRI (score >2), or hyaluronic acid (>250ng/mL) at baseline
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