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Abstract 

 

Objectives: Comparisons between rilpivirine (RPV) and integrase strand transfer inhibitors (INSTIs) 

in antiretroviral therapy (ART)­naïve HIV­infected individuals are currently lacking. This study 

aimed to compare, in an observational cohort setting, the durability of treatment of RPV­based and 

INSTI­based first­line regimens. 

Methods: Patients who started first­line ARTs based on RPV or INSTIs, with HIV­RNA < 100 000 

copies/mL and CD4 cell count > 200 cells/L were included. The primary endpoint was the 

cumulative probability of treatment failure (TF = virological failure [confirmed HIV­RNA > 50 

copies/mL] or discontinuation of the anchor drug in the regimen), as assessed by Kaplan­Meier 

method. A multivariable Cox regression was used to control for potential confounding. 

Results: Of the 1991 included patients, 986 started ART with an RPV­based and 1005 with an INSTI­

based regimen. The median (IQR) follow­up was 20 (10, 35) months. The cumulative 2­year 

probability of TF with RPV (9.1% [95% 7.2, 11.1]) was lower than that observed in the INSTIs group 

(16.6% [13.8, 19.4], P = 0.0002) but not when compared with dolutegravir (DTG) alone. Starting 

ART with an INSTIs­based regimen vs. RPV was associated with a higher risk of TF after controlling 

for potential confounding factors (AHR [95% CI]: 1.64 [1.28, 2.10]; P < 0.001). The results were 

similar when restricting the analysis to single­tablet regimens, although the probability of virological 

success was higher for INSTIs and DTG. 

Conclusions: In ART­naïve patients with low viral loads and high CD4 counts, the risk of treatment 

failure was lower in those who started RPV­based vs. INSTIs­based regimens other than DTG­based 

ones.  

Keywords: Antiretroviral naïve; Rilpivirine; Dolutegravir; Elvitegravir; Raltegravir; Single­tablet 

regimen 

 

 



 

Introduction 

Rilpivirine (RPV)­based triple regimens are safe and effective, both in patients starting first­line 

antiretroviral therapy (ART) [1­3] and in those switching from another effective antiretroviral 

regimen [4-6]. They are currently approved for use in any treatment line in the absence of drug 

resistance. RPV­based regimens are not recommended for patients starting first­line ART with a 

baseline HIV­RNA > 100 000 copies/mL or, according to the Italian HIV treatment guidelines, [7] for 

those with a CD4+ counts < 200 cells/µL.  

Early randomised comparisons between RPV and efavirenz (EFV) in ART­naïve patients with 

HIV­RNA > 100 000 copies/mL who started these non­nucleoside reverse transcriptase inhibitors 

(NNRTI) in combination with two nucleoside analogues showed a higher risk of virological failure 

(VF) in the RPV arm [1,2]. In these studies, VF was defined as never suppressed (HIV­RNA < 50 

copies/mL before week 48) or rebounder (having viral load ≥ 50 copies/mL at two consecutive 

assessments after achieving two consecutive HIV­RNA < 50 copies/mL). However, this result was 

not confirmed in a further open­label randomised controlled trial (RCT) in ART­naïve patients 

receiving RPV and EFV as single­tablet regimens (STR) [3]. In patients with viral loads < 100 000 

the combination of RPV/tenofovir disoproxil fumarate (TDF)/emtricitabine (FTC) was eventually 

proven to be superior to EFV/TDF/FTC, mainly because of a better tolerability profile [3,8]. 

Unfortunately, RPV­based first­line regimens have never been compared in RCTs to regimens based 

on ARV drug classes other than NNRTI.  

Network meta­analyses of RCTs [9­11] showed a superiority of DTG vs. RPV in terms of 

viral efficacy, but no differences in treatment discontinuation due to adverse events or treatment 

emergent serious adverse events. In contrast, there was no difference between RPV and the other 

drugs in the integrase strand transfer inhibitors (INSTIs) class. However, this was indirect evidence 

derived from Bayesian modelling, so direct evidence, although based on real­life data, might help to 

reduce the knowledge gap.  



This study aimed to compare the durability of RPV­based and INSTIs­based first­line regimens 

in HIV­infected patients with HIV­RNA < 100 000 copies/mL and CD4 cells counts > 200 cells/L.  

 

Methods 

 

Study population 

The ICONA Foundation Study is a multi-centre prospective observational study of HIV-1-infected 

patients, which was set up in 1997. Eligible patients are those starting ART when they are naïve to 

antiretrovirals, regardless of the reason for which they had never previously been treated and of the 

stage of their disease. The ICONA Foundation study has been approved by Institutional Review 

Boards of all the participating centres; data from patients are anonymised. All patients sign a consent 

form to participate in ICONA, in accordance with the ethical standards of the committee on human 

experimentation and the Declaration of Helsinki (last amendment October 2013). Demographic, 

clinical, laboratory data, and type of therapy are collected for all participants and recorded using 

electronic data collection [www.icona.org]. In particular, demographic and socio-behavioural data, 

initiation and discontinuation dates of each antiretroviral drug, reasons for discontinuation, HIV-

RNA, CD4+ cell counts, renal and liver function tests, blood cell counts, AIDS-defining diseases, 

main non-HIV-related diseases, and deaths are recorded for all ICONA enrolled patients. Patients are 

prospectively followed-up at each of the clinical sites participating in the study and HIV viral load 

monitoring in cohort participants is performed at least twice a year, according to study protocol and 

Italian guidelines [7]. Data are collected during patients’ routine appointments. Dates of start and stop 

of each antiretroviral are collected together with the main reason for discontinuation, as reported by 

the treating physician.  

The database for this analysis was put together retrospectively, selecting only patients who 

started ART after January 2012 and with HIV­RNA < 100 000 copies/mL, CD4 cells counts > 

200 cells/L, with an RPV­based or INSTIs­based first­line regimen, and having one or more 



virological follow­up visits thereafter. All considered regimens were composed by two nucleoside 

reverse transcriptase inhibitors (NRTIs) and one anchor drug (RPV or INSTIs). Data were frozen for 

the analysis on 30th April 2019.  

 

Virological analyses 

Viral load was assessed in each centre according to local procedures, using an assay with a sensitivity 

of at least 50 HIV-RNA copies/mL (Biomerieux NucliSENS EasyQ HIV-1 v.2.0, Siemens 

VERSANT HIV-1 RNA 1.5 Assay kPCR, Roche COBAS AmpliPrep/COBAS TaqMan HIV-1 Test 

or v.2.0, Abbott RealTime HIV-1).  

 

Endpoints  

The primary study endpoint was defined as the cumulative probability of treatment failure (TF, a 

composite endpoint of virological failure [VF, defined as two consecutive HIV­RNA > 50 copies/mL 

after > 6 months from starting ART] or discontinuation of the anchor drug [ignoring changes in 

NRTI]). Secondary endpoints were the risk of treatment discontinuation, regardless of the reason for 

stopping the anchor drug, the probability of HIV­RNA < 50 copies/mL (virological success), and a 

single HIV­RNA > 50 copies/mL after 6 months from starting ART (virological rebound). An 

alternative discontinuation endpoint was also considered in which stops of the anchor drug due to 

simplification were not counted as events.  

A sensitivity analysis for the primary endpoint was conducted after restricting the analysis to 

i) INSTIs patients who started DTG; and ii) patients who started ART with an STR; and iii) INSTIs 

patients who started elvitegravir (EVG)­containing regimens. A sensitivity analysis where treatment 

failure was defined as a composite endpoint of VF (defined as two consecutive HIV­RNA 

> 200 copies/mL after > 6 months from starting ART) or discontinuation of the anchor drug (ignoring 

changes in NRTI) was also performed. Changes in body weight, total and HDL cholesterol, and eGFR 

from pre­ART level to 2 years after therapy initiation were also investigated. 



 

Statistical analysis 

 Differences between groups in characteristics at baseline were assessed by means of 2 or Wilcoxon 

rank sum (Mann-Whitney) test, as appropriate. Standard survival analysis was used to estimate the 

time to the primary study endpoint; between­group differences were evaluated by the log­rank test.  

Kaplan-Meier curves were employed to estimate the time to event with corresponding 95% 

confidence interval (CI). Unadjusted and adjusted relative hazards of the different endpoints were 

calculated from fitting Cox regression models and tabulated. For both primary and secondary 

outcomes, estimates were adjusted for the following potential confounding time-fixed factors 

measured at baseline: age, gender, country of birth, mode of HIV transmission, CD4+ count and 

HIV­RNA, year of starting ART, HCV antibodies, and HBsAg status. The Missing Indicator Method 

was used to handle missing data [12]. All analyses were performed using SAS version 9.4 (SAS 

Institute, Cary, NC, USA). 

 

Results 

A total of 1991 patients were included in this analysis: 986 started a triple RPV­based and 1005 a 

triple INSTIs­based regimen (45.1% with dolutegravir, 39.9% with EVG/cobicistat and 15% with 

raltegravir). Table 1 shows in detail the patients’ baseline characteristics. TDF + XTC (lamivudine or 

emtricitabine) was used in 93.7% of RPV­based regimens and 57.8% of INSTIs­based regimens, 

tenofovir alafenamide (TAF)/emtricitabine in 2.7% and 8%, and abacavir + XTC in 3.5% and 34.3%, 

respectively (P < 0.001, Table 2). Other significant between­group differences at baseline were 

observed with respect to mode of HIV transmission (homosexual contacts were more frequent in the 

INSTIs group: 61.7% vs. 55.3% in the RPV group, P = 0.017); co­infection with HBV (0.3% vs. 

0.1% in the RPV group; P < 0.001) or with HCV (5.8% with positive serology in the RPV group vs. 

4.4% in the INSTIs group; P < 0.001); time since HIV diagnosis (longer in the RPV group: 11 

[interquartile range, IQR 2, 43] vs. 2 [IQR 1, 17] months in the INSTIs group; P < 0.001); viral load 



(higher in the INSTIs group: 4.34 [IQR 3.87, 4.69] vs. 4.20 [IQR 3.73, 4.56] log10 copies/mL in the 

RPV group; P < 0.001); and calendar year of ART initiation (more recent in the INSTIs group: 2016 

[IQR 2015, 2017] vs. 2015 [IQR 2014, 2016] in the RPV group; P < 0.001). 

 

Primary endpoint (treatment failure) 

Over a median (IQR) follow­up of 29 (14, 44) months in the RPV and 16 (8, 26) in the INSTI group, 

the cumulative probability of treatment failure was higher in the INSTIs group (P = 0.0002, Figure 

1). In more detail, by 2 years of follow­up, TF occurred in 78 patients who started ART with an RPV­

based regimen and 124 who started ART with an INSTI­based regimen. Corresponding 2­year percent 

probabilities (95% CI) of TF were 9.1% (7.2, 11.1) and 16.6% (13.8, 19.4), respectively. Considering 

the entire period of observation, TF occurred in 125 patients who started ART with an RPV­based and 

145 who started ART with an INSTIs­based regimen. In contrast, after restricting the comparison to 

RPV­based vs. DTG­based regimens, no evidence for a between­group difference in terms of risk of 

TF was observed. Two­year percent probabilities (95% CI) of TF were 9.1% (7.2, 11.1) with RPV 

and 8.5% (5.7, 11.3) with DTG (P = 0.22, Figure 2, panel A). In the sensitivity analysis restricted to 

patients who started an STR regimen (n = 1575, Figure 2, panel B), the 2­year percent probabilities 

(95% CI) of TF were 16.7% (14.1, 19.3) in the RPV group and 37.9% (32.6, 43.2) in the INSTIs 

group (P < 0.0001). Even in this sub­analysis, when the comparison of RPV­based with DTG­

containing ART were limited, there was no longer evidence of a difference, and 2­year percent 

probabilities (95% CI) were 16.7% (14.1, 19.3) with RPV and 12.8% (6.9, 18.7) with DTG (P = 

0.1870).  

After adjusting for age, gender, nation of birth, mode of HIV transmission, hepatitis 

coinfection, year of starting ART, baseline CD4+ count and HIV­RNA, treatment with an INSTIs­

based vs. RPV­based regimen (AHR [95% CI]: 1.64 [1.28, 2.10]; P < 0.001) was independently 

associated with a higher risk of TF, as defined in the primary endpoint (Table 3). Results were similar 

in the analysis restricted to only patients using STR formulations. After excluding stops due to pro­



active switch (simplifications), risk of treatment failure remained higher in INSTIs­based vs. RPV­

based regimens (aHR 1.49 [1.26, 1.77]; P < 0.001). Even considering a different definition of TF 

(confirmed HIV­RNA > 200 copies/mL or discontinuation of the anchor drug), treatment with an 

INSTIs­based vs. RPV­based regimen (AHR [95% CI] 1.80 [1.39, 2.33]; P < 0.001) was 

independently associated with a higher risk of TF. In contrast, after limiting the comparison of RPV­

based to DTG­based regimens only, the use of a DTG­based regimen appeared to be associated with 

lower risk of TF (overall and when restricting to STR regimens) and of discontinuation for any reason, 

although the results were compatible with the null hypothesis of no difference (Table 4). In the 

comparison of RPV­based with EVG­based regimens, the corresponding 2­year percent probabilities 

(95% CI) of TF were 9.1% (7.2, 11.1) for RPV and 9.9% (6.6, 13.3) for EVG (Supplementary Figure 

1), while treatment with EVG had an AHR of 1.20 (0.82, 1.77) of TF versus RPV in the adjusted 

analysis (Supplementary Table 1). 

 

Secondary endpoints 

3.2.1 Discontinuation of anchor drug 

 Overall, discontinuation of any drug in the regimen (regardless of the reason) occurred in 340 

(34.5%) patients who started ART with an RPV­based regimen and in 386 (38.4%) who started ART 

with an INSTIs­based regimen. Discontinuation of the anchor drug before year 2 occurred in 70 

(7.1%) patients who started ART with an RPV­based regimen and in 110 (10.9%) who started ART 

with an INSTIs­based regimen (Supplementary Table 2). Toxicity/intolerance was the reason for 

discontinuation before year 2 in 27 (38.6% among patients who discontinued) patients in the RPV 

group and 44 (40%) in the INSTIs group; proactive switch in three (4.3%) and 17 (15.5%); failure in 

10 (14.3%) and four (3.6%); adherence in 0 (0%) and three (2.7%); and other causes (patient’s choice, 

drug­drug interactions, pregnancy or pregnancy planning, inclusion or discharge from clinical trials 

or unknown) in 30 (42.9%) and 42 (38.2%), respectively. Two­year percent probability (95% CI) of 

discontinuation due to toxicity/intolerance was 4.8% (3.3, 6.3) for the RPV group and 9.1% (7.0, 



11.2) for the INSTIs group. After controlling for potential confounding factors, participants initiating 

INSTIs retained a higher risk of discontinuation for any reason compared with those starting RPV­

based regimens. Even if not statistically significant, the use of an INSTI­based rather than RPV­based 

regimen seemed to also be associated with a higher risk of discontinuation for toxicity/intolerance 

(AHR 1.38 [1.00, 1.90], P = 0.053) (Table 3).  

 

3.2.2 Virological efficacy 

Time to achieve an HIV­RNA ≤ 50 copies/mL was faster in participants who started an INSTIs­based 

regimen than in those treated with RPV­based regimens (P < 0.0001): 6 months after the start of ART, 

the probability (95% CI) of achieving ≤ 50 HIV­RNA copies/mL was 78.1% (75.4, 80.7) in the RPV 

vs. 83.2% (80.8, 85.5) in the INSTIs group (P < 0.0001). However, by 12 months they were 94.8% 

(93.4, 96.2) vs. 94.7% (93.2, 96.1) and 24 months 99.1% (98.4, 99.7) vs. 99.3% (98.7, 99.9); thus, 

the difference was largely attenuated. Similarly, there was no evidence for a difference by treatment 

groups in the cumulative probability of pure VF > 50 copies/mL (P = 0.625): by 2 years of follow­

up, VF occurred in 18 patients (2.3 [95% CI 1.2, 3.3]) who started an RPV­based and 14 (1.9 [95% 

CI 0.9, 3.0]) who started an INSTIs­based regimen. For viral success and VF endpoints, similar results 

were obtained comparing RPV­based with DTG­based regimens (data not shown). Like in the main 

comparison with the whole INSTIs class, the use of a DTG­based vs. RPV­based regimen was 

associated with a higher probability of virological success (aHR 1.31 [1.16, 1.49]; P < 0.001) (Table 

4). The results of the adjusted analyses are shown in Table 3: the use of an INSTIs­based vs. RPV­

based regimen was associated with a higher probability of virological success (AHR 1.24 [1.13, 1,37]; 

P < 0.001), while there was no evidence of a difference in the risk of confirmed virological failure 

and virological rebound by treatment group (Table 3).  

 

3.2.3 Evolution of weight, metabolic profiles and renal function 



Patients who started INSTIs-based regimens showed a significantly higher increase in total 

cholesterol and HDL vs. RPV-containing regimens, with partial clinical significance, while there was 

no evidence for a between-group difference in body weight and eGFR changes (Supplementary Table 

3). 

 

 

Discussion 

This study aimed to compare the durability of RPV, mainly combined with FTC/TDF, with that of 

INSTIs­based first­line regimens in the target population of HIV­infected patients starting their first­

line ART with < 100,000 HIV­RNA copies/mL and CD4 cells counts > 200 cells/L. It is highly 

unlikely that an RCT comparing RPV with INSTIs class will be ever performed, as these drugs were 

released several years ago. 

Overall, it was found that RPV­based regimes had a longer durability than those based on 

INSTIs, with a lower risk of discontinuation and TF retained by 2 years from starting ART. It is 

believed that this is the first analysis showing that the durability of regimens based on RPV appear to 

be longer than that of those based on INSTIs, even when restricting to participants using STR 

formulations and when switches of the anchor drug due to simplification were not counted as events.  

Interestingly, the higher risk of TF observed in patients who started ART with an INSTIs-

based regimen was mainly attributable to treatment discontinuation: indeed, there was no evidence 

of a difference with regards of the risk of pure virological failure. In another large observational study 

that also included EFV in the comparison, no difference in virological success and a different 

composite treatment outcome (defined as HIV-RNA < 200 copies/ mL with no regimen change and 

no AIDS/death events) were detected [13]. In the current analysis, this difference seemed to be mainly 

driven by raltegravir and EVG, as there was no longer evidence of a difference when comparing RPV-

based with DTG-based regimens only. This finding is not unexpected, as INSTIs have non-

homogeneous profiles and are different in terms of genetic barrier, toxicities, pill burden, food 



restrictions and drug-drug interactions’ potential. Indeed, a recent retrospective analysis from the 

cohort showed that first-line regimens with dolutegravir were associated with lower risk of treatment 

failure than first-generation INSTIs [14]. 

Rates of treatment discontinuation for INSTIs (7.2% by 1 year) were higher than those 

observed in clinical trials (2­3% by 48 weeks) [15-19]; this was probably due to the open option of 

simplification, even in the absence of tolerability issues in everyday clinical practice in Italy [20]. 

The main reported causes of discontinuation in the INSTIs group were combined reasons (including 

availability of more effective drugs, adherence to new guidelines, patients’ choice, and inclusion in 

clinical trials in 38.2% of patients), toxicity/intolerance (40% of patients), and a proactive 

switch/simplification (11.1%). While this testifies the frequent occurrence of simplification to newer 

regimens or regimens with lower pill burden (and, when possible, to STRs) in clinical practice [20], 

it must be underlined that proactive switches were not the most common reason for discontinuing the 

INSTIs and were also often suggested by the treating physician because of subclinical toxicity or in 

order to prevent untoward effects (i.e. switches to a dual regimen).  

By 1 year of starting ART, 2.3% of patients who started rilpivirine and 5.1% of those starting 

the INSTIs­based regimens had discontinued the anchor drug due to toxicity/intolerance. The 

estimate for RPV is in agreement with that seen in randomised clinical trials of first­line antiretroviral 

therapies [1-3]. Rates of discontinuations for toxicity/intolerance were similar to those that were 

reported in a similar analysis that included only INSTI regimens [14].  

Although TDF was more frequently used in combination with RPV vs. INSTIs, the current 

study observed similar frequency of discontinuation due to kidney toxicity among patients treated 

with INSTIs. One possible explanation for this finding is the fact that TDF concentrations could be 

boosted by cobicistat in the EVG­based regimen of the INSTIs group [21]. Interestingly, a high 



discontinuation rate for CNS toxicity among patients treated with INSTIs (nine of 1005 patients, 

< 1%) was not observed. 

The results of this analysis are in apparent contrast with those from another large cohort, which 

showed lower rates of regimen discontinuation and virologic failure in patients initiating ART with 

an INSTIs­containing regimen compared with those who initiated ART with a protease inhibitor or a 

NNRTI [22]. However, a different definition for both VF and TF was used in that analysis and also 

patients receiving “old” NNRTI­based regimens, not considered in the current analysis, were 

included: for instance, many patients in the UNC Center for AIDS Research Clinical Cohort were 

treated with efavirenz­based combinations, including those of efavirenz with zidovudine and 

lamivudine. It is known that the genetic barrier and tolerability of rilpivirine are different to that of 

efavirenz [1­3]. On the other hand, the very low rate of discontinuation found in the current analysis 

among patients who started ART with RPV is consistent with data from RCTs [3,8]. 

The reduction of HIV viral load < 50 copies/mL was more rapid with INSTIs or DTG 

regimens, which is consistent with the results from a number of clinical trials showing that the decline 

in HIV­RNA plasma concentrations in the first weeks after starting treatment with these drugs is 

typically steeper than with any other antiretroviral drug class [15-17,19]. Theoretically, this could 

have a potential benefit in terms of reduction of HIV transmission, even if the clinical implications 

of this observation are still being debated. Overall, the current study confirmed that a virological 

suppression < 50 HIV­RNA copies/mL at one year was achieved by > 90% of patients, and was 

independent from the rapidity of the initial HIV­RNA decline in plasma. In line with these findings, 

rates of VF were extremely low and almost identical in both groups, which again was consistent with 

the data shown by clinical trials [1-3,15-17,19]. 

Before drawing final conclusions, a few limitations of this studies need to be mentioned. One 

key limitation was the observational study design. Although the analysis was restricted to people with 

a viral load < 100 000 copies/m and CD4 > 200 cells/L, there was still some imbalance in 

participants’ virological profile at ART initiation between the treatment groups. However, these 



baseline differences were not clinically significant and these imbalances were controlled for by means 

of multivariable analysis. Confounding was controlled for using standard regression techniques. 

Although the results of fitting a marginal model in this simple case of time­fixed confounding and al 

linear predictor with no interactions, and uninformative censoring, large differences from the two 

approaches were not expected. It is however possible that residual confounding by indication was 

present, and adherence, presence of psychiatric comorbidities, use of proton-pomp inhibitors or 

antipsychotic agents were probably unmeasured confounders. Another possible limitation was the 

infrequent use of TAF in the regimens studied, especially in the RPV group, which could have 

jeopardised the generalisability of the results to more contemporary cohorts of patients initiating 

ART. Nevertheless, TDF is still currently used and its utilisation in the clinics might even increase 

over time. 

 

Conclusions 

In this large cohort of patients who started ART with < 100 000 HIV-RNA copies/mL and CD4 cell 

counts > 200 cells/L, the risk of treatment failure was lower in patients who started ART with an 

RPV­based regimen than in those who initiated an INSTIs­based regimen. This difference was mainly 

driven by toxicity rather than virological efficacy. Of note, there was no evidence of a difference 

when the comparison was limited to DTG­based regimens. Overall, these data support the current 

guidelines for the continued recommendation of RPV/(TAF or TDF)/FTC in the special situation of 

< 100 000 HIV-RNA copies/mL and CD4 cell count > 200 cells/L as a possible valid alternative to 

INSTIs­based regimens in certain clinical situations (7,23). Support from randomised comparisons 

are still lacking, so while RCTs must be conducted, we are currently forced to rely on results from 

observational data.  
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Figure 1. Cumulative probability of treatment failure in the overall population by study group.  

Abbreviations: RPV, rilpivirine; INSTI, integrase strand transfer inhibitor 

 

Figure 2. Cumulative probability of treatment failure among RPV-based and DTG-based regimens 

(panel A), and comparison between RPV-based and the whole INSTI class but restricting to only 

patients who started ART with a single tablet regimen (panel B).  

Abbreviations: RPV, rilpivirine; DTG, dolutegravir; INSTI, integrase strand transfer inhibitor 

 

Supplementary Figure 1. Cumulative probability of treatment failure among RPV-based and EVG-

based regimens. 

Abbreviations: RPV, rilpivirine; EVG, elvitegravir 
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