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HCV elimination in persons living with HIV (PLWH): the 

NoCo (No-Coinfection) study of the ICONA network

PLWH are historically often HCV co-infected and undergo more frequently to progressive liver disease [1]. Early diagnosis and extensive treatment 

are essential to eliminate HCV in this population [2]. Whether the introduction of WHO recommendations for increased screening for HCV among 

PLWH [3], together with the universal availability of DAA impacted on the cascade of HCV for PLWH in Italy is unknown.

Aims

Methods

Results

NoCo is a prospective Italian cohort study on PLWH aimed to estimate: prevalence of past and active HCV infection in PLWH in care in 

2017-2022, the incidence of HCV re-infections and HCV seroconversions and DAA-uptake and response.

Objectives

• To estimate the prevalence of past and active HCV infection among PLWH in care in Italy over the period 2017-2022

• To estimate the incidence and predictors of HCV seroconversions and HCV re-infections 

• To estimate the rate of DAA-uptake and response to DAA among HCV viremic PLWH and identify factors associated

• To estimate the prevalence of active HCV infection according to calendar year of follow-up

Study population

PLWH screened for HCV from Sep2017 to Oct2022. Baseline was the date of the first HCV screening test after Sep2017.

Participating infectious diseases centers have been encouraged to strictly follow the WHO recommendation on HCV testing and treat (Figure 1).

Statistical analyses

Comparison of demographic and clinical characteristics of HCV-Ab pos vs neg PLWH and of HCV-RNA pos vs HCV-RNA. Proportion active HCV-

infection per calendar year of FU. The incidence (per 100 PYFU) of HCV seroconversions, in HCV-Ab neg at baseline were evelated. Predictors 

of HCV seroconversion identified by Cox regression models. For HCV-Ab pos/HCV-RNA neg PLWH at baseline, incidence of HCV re-infections, 

was evaluated and predictors were identified by means of Poisson regression. Probability of DAA uptake among HCV-RNA pos at baseline and of 

sustained virologic response 12 weeks (SVR12) have been evaluated and Cox regression models and logistic regression models were used to 

identify the predictors of DAA-start and SVR12, respectively. 

Conclusions

• Only 12% of PLWH tested in this cohort are still viremic. Prevalence of active HCV infection decreased over time in 

PLWH, both because of DAA treatment and relatively low rate of new HCV infection or reinfections.

• Younger individuals had higher incidence of re-infections.

• Access to DAA was lower in IDU, in those with uncontrolled HV infection and decrease during COVID period (>=2020)

• Low CD4 counts were independent predictors of non-response to DAA
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Figure1- Test-and-treat recommendations according to 2016 WHO 

Guidelines
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2. HCV seroconversions  

3. HCV re-infections

4. DAA uptake

5. Outcome of DAA

6. Yearly prevalence of active HCV

0. Study Procedure

anti-HCV neg
N=12,174 
(72.7%)

anti-HCV pos
N=4,569 
(27.3%)

p-
value

Total
N=16,743 
(100.0%)

Age, years, Median (IQR) 46 (37-54) 54 (49-57) <.001 49 (40-56)

Sex, Male, n (%) 9,613 (79.0) 3,451 (75.5) <.001 13,064 (78.0)

Nationality, Italian, n (%) 9,543 (78.4) 4,298 (94.1) <.001 13,841 (82.7)

Mode of HIV Transmission, n(%) <.001

Heterosexual 5,095 (41.8) 599 (13.1) 5,694 (34.0)

IDU 347 (2.9) 3,163 (69.2) 3,510 (21.0)

MSM 5,237 (43.0) 555 (12.1) 5,792 (34.6)

Other/Unknown 1,495 (12.3) 252 (5.5) 1,747 (10.4)

On ART, n(%) 9,234 (75.8) 3,957 (86.6) <.001 13,191 (78.8)

Years from HIV diagnosis 5.9 (1.2-12.2) 22.6 (12.8-30.4) <.001 8.5 (2.5-19.2)

CD4, cells/mmc, median (IQR) 598 (366-832) 644 (426-895) <.001 610 (384-850)

HIV-RNA < 50 copies/ml, n(%) 5063 (66.0) 2690 (87.6) <.001 7753 (72.1)

HCV-RNA neg
N=2,679 
(60.7%)

HCV-RNA pos
N=1,732 
(39.3%)

p-
value

Total
N=4,411 
(100.0%)

Age, years, Median (IQR) 54 (50-58) 53 (47-56) <.001 54 (49-57)
Sex, Male, n(%) 2050 (76.5) 1285 (74.2) 0.079 3335 (75.6)
Nationality, Italian, n(%) 2565 (95.7) 1599 (92.3) <.001 4289 (94.0)
Mode of HIV Transmission, n(%) 0.001
Heterosexual 343 (12.8) 207 (11.9) 550 (12.5)
IDU 1913 (71.4) 1188 (68.6) 3101 (70.3)
MSM 273 (10.2) 246 (14.2) 519 (11.8)
Other/Unknown 150 (5.6) 91 (5.2) 241 (5.5)
On ART, n(%) 2269 (84.7) 1586 (91.6) 3957 (86.6)
CD4 count, cells/mmc, median (IQR) 685(448-931) 611 (408-847) <.001 648 (430-897)
<200 CD4 cells/mmc, n(%) 92 (5.9) 97 (7.0) 0.255 189 (6.4)
HIV-RNA, cps/ml, median (IQR) 1 (1-29) 19 (1-35) <.001 1 (1-29)
<50 cps/ml, n(%) 1402 (90.4) 1215 (87.1) 0.004 2617 (88.9)
Years from HIV diagnosis 24.5 (15.3-30.9) 21.0 (11.4-19.5) <.001 23.0 (13.4-30.5)
FIB-4 1.38 (0.99-1.99) 1.55 (1.08-2.26) <.001 1.47 (1.04-2.11)
<1.45 817 (30.5) 586 (33.8) 1403 (31.8)
1.45-3.25 591 (22.1) 579 (33.4) 1170 (26.5)
>3.25 129 (4.8) 171 (9.9) 300 (6.8)
missing 1142 (42.6) 396 (22.9) 1538 (34.9)
Previous anti-HCV treatment <.001
No 262 (9.8) 1105 (41.3) 1367 (51.0)
Peg-IFN+RBV 560 (20.9) 219 (8.2) 779 (29.1)
DAA 761 (28.4) 120 (4.5) 881 (32.9)
missing 1095 (40.9) 288 (10.8) 1383 (51.6)
HCV-Genotype
Gen.1 744 (43.0)
Gen.2 50 (2.9)
Gen.3 308 (17.8)
Gen.4 131 (13.3)
Other/Multiple Gen. 394 (22.7)
Missing 5 (0.3)

Table 2. Characteristics of HCV-Ab pos PLWH according to 

HCV-RNA at first screening

Table 1- Characteristics of NoCo PLWH at 1st  screening 

according to HCV-Ab status

Table 3. Factors associated with HCV re-infection Poisson 

regression model

IRR 95%CI p aIRR* 95%CI p
Sex M (vs.F) 2.17 0.65 7.20 0.206 2.38 0.67 8.43 0.18
Mode of HIV Transmission
Heterosexual 1.00 1.00
IDU 1.26 0.29 5.47 0.755 1.16 0.26 5.17 0.845
MSM 2.66 0.54 13.21 0.157 1.16 0.21 6.47 0.867
Other/Unknown 1.81 0.25 12.84 0.554 1.79 0.25 12.78 0.564
Calendar period, COVID 
(>=2020) vs pre-COVID (<2020)

1.17 0.16 8.65 0.875 1.26 0.17 9.40 0.822

Age, per 10 yrs younger 1.82 1.21 2.71 0.004 1.87 1.17 2.97 0.008
*Adjusted for all the factors showed in table

Table 4.  Predictors of DAA access by Cox regression 

models among 1,184 HCV viremic PLWH

HR 95%CI p aHR* 95%CI p

Mode of HIV Transmission
Heterosexual 1.00 1.00
IDU 0.94 0.78 1.12 0.479 0.75 0.62 0.90 0.002
MSM 1.00 0.81 1.25 0.967 1.02 0.82 1.27 0.853
Other/Unknown 1.37 1.03 1.81 0.031 1.18 0.89 1.57 0.248
Age, per 10 yrs increase 1.13 1.05 1.21 0.001 1.03 0.95 1.12 0.522
Italian (vs. Non-italians) 0.88 0.69 1.12 0.301
Year HIV infection, per 1 yr more 1.16 1.10 1.22 <.001
Calendar year, COVID (>=2020) vs. 
pre-COVID (<2020)

0.71 0.57 0.89 0.003 0.73 0.58 0.91 0.005

HIV-RNA > 50 copies/mL 0.60 0.48 0.75 <.001 0.70 0.56 0.87 0.002
CD4<200 cells/mmc 0.55 0.41 0.75 <.001 0.79 0.62 1.01 0.062
FIB-4, per 1 more
FIB4 >3.25 1.00 1.00
FIB4 1.45-3.25 1.28 1.05 1.57 0.014 1.19 0.98 1.46 0.086
FIB4 <1.45 1.11 0.91 1.36 0.294 1.10 0.90 1.35 0.355
FIB4 missing 0.78 0.60 1.01 0.06 0.88 0.67 1.14 0.327
HCV Genotype
G1 or G4 1.00 1.00
G2 or G3 0.94 0.82 1.08 0.367 0.93 0.82 1.07 0.324
Other/Multiple/Missing 0.51 0.42 0.64 <.001 0.59 0.48 0.74 <.001

*Set of adjustment for each factor:
CD4: sex, year of HIV infection, HIV-RNA
FIB-4: mode of HIV transmission,year of HIV infection
HCV-Genotype: mode of HIV transmission,
HIV-RNA: italian, mode of HIV transmission
Mode of HIV transmission: adjusted foryear of HIV infection
Age: mode of HIV transmission, year of HIV infection
Calendar period: age and italian

Table 5. Predictors of non-SVR12 among 965 PLWH 

initiating DAA by fitting logistic regression analysis

OR 95%CI p aOR* 95%CI p
Mode of HIV Transmission
Heterosexual 1.00 1.00
IDU 0.89 0.34 2.35 0.820 0.68 0.25 1.90 0.465
MSM 7.20 0.83 62.50 0.073 7.66 0.88 66.62 0.065
Other/Unknown 0.40 0.12 1.36 0.142 0.34 0.10 1.17 0.087
HIV-RNA>50 copies/ml 0.94 0.28 3.14 0.923 0.97 0.28 3.34 0.964
CD4<200 cells/mmc 0.15 0.06 0.36 <.001 0.18 0.07 0.46 <.001
FIB4
FIB4 >3.25 1.00 1.00
FIB4 1.45-3.25 2.71 1.21 6.08 0.016 1.97 0.83 4.70 0.124
FIB4 <1.45 3.75 1.59 8.85 0.003 2.21 0.84 5.78 0.106
FIB4 missing 2.44 0.51 11.66 0.264 1.48 0.29 7.59 0.636
HCV Genotype
G1 or G4 1.00 1.00
G2 or G3 1.08 0.52 2.23 0.845 1.15 0.55 2.39 0.717
Other/Multiple/Missing 0.77 0.18 3.38 0.734 0.97 0.21 4.44 0.972
Regimen
GCV/PBV 1.00 1.00
SOF/VEL 0.72 0.36 1.45 0.356 0.83 0.41 1.68 0.598
Other Regimen 0.44 0.14 1.41 0.166 0.48 0.14 1.60 0.231
Missing 0.46 0.06 3.84 0.477 0.44 0.05 3.77 0.452
*Set of Adjustments
FIB4: adjusted for HIV-RNA, CD4, HCV genotype, mode of HIV transmission
HCV-Genotype: adjusted for mode of HIV transmission, year hiv infection
DAA regimen: adjusted for HIV-RNA, FIB4, HCV genotype, mode of HIV transmission
CD4: adjusted for HIV-RNA, FIB4, HCV genotype, mode of HIV transmission
HIV-RNA: adjusted for CD4, FIB4, HCV genotype, mode of HIV transmission
Mode of HIV Transmission: adjusted for year hiv infection

Figure2. Prevalence of active HCV infection among HCV-Ab 

positive PLWH according to calendar year of screening

1. Study Population

Over a median follow-up of 1.64 years, 42 HCV-Ab seroconversions in 4,890 HCV-Ab negative (0.86%), giving an incidence rate 

of 0.48/100 person-years follow-up (PYFU)(95% CI: 0.36-0.65). 

By Cox regression analysis, none of the factors analyzed (age, sex, mode of HIV transmission, nation of birth, years from HIV

diagnosis) was associated with a higher risk of HCV seroconversion.

Over a median follow-up of 1.3 years, 35/1,144 (3.0%) PLWH HCV-

Ab pos / HCV-RNA neg at baseline, turned to HCV-RNA pos (1 

PLWH had 2 HCV re-infections in the study period). 

10 relapses and 25 were confirmed cases of HCV re-infections. 

Incidence HCV re-infections: 1.40/100 PYFU (95%CI: 0.91-2.04). 

Younger individuals showed a higher incidence of HCV re-infection, 

(Table 3). 

A total of 1,199 out of 1,387 (86.4%) HCV viremic PLWH with at least 

one follow-up visit started DAA. 

The Kaplan Meier cumulative probability of DAA uptake was of 79.2% 

(IQR:76.9-81-4) at 1 year and 91.5% (IQR: 89.2-92.7) at 2 years.

DAA Regimen started

670 (55.9%) SOF/VEL, 

409 (34.1%) GCV/PBV; 

120 (10%) other DAA reimens (SOF/VEL/VOX, ELB/GRZ, SOF/LDV, 

OMV/PTV/r ± DAS ±RBV) 

Predictors of time to DAA-start after baseline are showed in Table 4.

965/1,199 (80.5%) PLWH reached 12 weeks of FU after DAA full cycle;

922 (95.5%) achieved a negative HCV-RNA test result by 12 weeks,

documenting SVR12.

The only independent predictor of SVR12 was CD4 counts: PLWH with

CD4 counts ≤200/cmm had a 72% reduction in the chance of achiving

SVR12 (Table 5).

The prevalence of HCV RNA positivity decreasing 41.7% (48/115) in 

2017; to 23.8% (676 /2838) to 11.7% (40/342) in 2022 (Cochran-

Armitage test for trend: p<0.001). 
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