
Original Research Article

Antiviral Therapy
April 2025: 1–11
© The Author(s) 2025
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/13596535251317054
journals.sagepub.com/home/avt

Durability of multi-drug antiretroviral
therapy (mega-ART) in
treatment-experienced people with HIV in
the ARCA database

Laura Labate1, Barbara Rossetti2, Chiara Russo1, Chiara Cassol2, Martina Bottanelli3,4,
Rebecka Papaioannu Borjesson3,4, Laura Rancan5,6, Fiorenza Bracchitta7,
Lucia Graziani8, Marta Tilli8, Costanza Malcontenti9, Sara Mora10,
Antonia Bezenchek11,12, Adrian Shallvari11,12, Maurizio Zazzi5, Antonio Di Biagio1,13



1Department of Health Sciences (DISSAL), University of Genoa, Genoa, Italy
2Infectious Disease Department, USL SUDEST Toscana, Misericordia Hospital, Grosseto, Italy
3Vita-Salute San Raffaele University, Milan, Italy
4Infectious Diseases Unit, San Raffaele Scientific Institute, Milan, Italy
5Department of Medical Biotechnologies, University of Siena, Siena, Italy
6Department of Medical Sciences, Infectious and Tropical Diseases Unit, University Hospital of Siena, Siena, Italy
7Laboratory of Clinical Microbiology, Virology and Bioemergencies, ASST Fatebenefratelli Sacco, L. Sacco University Hospital, Milan, Italy
8Department of Experimental and Clinical Medicine, University of Florence, Florence, Italy
9Infectious and Tropical Diseases Unit, Careggi University and Hospital, Florence, Italy
10Department of Informatics, Bioengineering, Robotics and System Engineering (DIBRIS), University of Genoa, Genoa, Italy
11InformaPRO S.r.l., Rome, Italy
12EURESIST Network GEIE, Rome, Italy
13Infectious Diseases Unit, San Martino Hospital, IRCCS for Oncology and Neuroscience, Genoa, Italy

Abstract

Objective: To explore the durability of multi-drug antiretroviral regimens in treatment-experienced PWH.
Design: This retrospective observational study including PWH who started mega-ART regimens between 1 January 2009
and 31 December 2019, selected from the ARCA cohort.
Methods: Time-dependent events were analysed by Kaplan–Meier methods, while Cox regression models were used to
define the predictors of mega-ART discontinuation.
Results: A total of 1,514 ART-experienced PWH were included. Over a median follow-up of 47 weeks (IQR 15–127),
1,299 (83%) mega-ART were interrupted, with an incidence of 85.62 per 100 person-years of follow-up. In the multi-
variable analysis, predictors of higher risk of mega-ART discontinuation were a higher number of antiretroviral drugs
included in baseline regimens (aHR 1.206, CI 95% 1.016–1.431, p = .032) and a higher baseline HIV RNA log10 (aHR 1.113,
CI 95% 1.048–1.181, p < .001); otherwise, shorter duration of previous ART was associated with a lower risk of
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discontinuation (aHR 0.982, CI 95% 0.965–0.999, p = .037). When mega-ART was stopped, 299 PWH (23%) had HIV RNA
levels above 50 copies/ml, 16/299 (1%) had HIV RNA levels >50 copies/ml but less than 200 copies/ml, 792 PWH (61%) had
HIV RNA levels below 50 copies/ml, and 208 PWH (16%) had an undetermined HIV RNA load.
Conclusions: Mega-ART was characterized by limited durability and poor virological success.
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Introduction

Current international recommendations for people with
HIV (PWH) who have experienced virologic failure rec-
ommend a therapeutic regimen including at least two, and
optimally three, completely active drugs based on resis-
tance testing, keeping the genetic barrier to resistance
high.1,2 In the early 2000s, achieving and maintaining HIV
RNA suppression in PWH who have experienced multiple
virological failures and side effects from antiretroviral
drugs was a difficult target. Different strategies were de-
veloped to overcome this situation, including the use of
multi-drug regimens comprising more than 3 and up to
9 drugs, often referred to as mega antiretroviral therapy
(mega-ART).3,4 Different antiretroviral drug combinations
were investigated in this setting, for example, raltegravir
plus maraviroc plus etravirine,5 raltegravir plus etravirine
plus darunavir/ritonavir;6,7 or elvitegravir/cobicistat/em-
tricitabine/tenofovir alafenamide plus darunavir,8 or dif-
ferent combinations based on multiple classes of
antiretrovirals.9–13 The Mega-ART strategy was based on
the expectation that more antiretrovirals could better reduce
HIV RNA and delay the selection of drug resistance.3,14,15

However, mega-ARTcould inherently increase toxicity and
intolerance, promoting lower adherence and the subsequent
discontinuation of treatment.16,17 Before the arrival of
darunavir (DRV) and dolutegravir (DTG), salvage therapy
was a challenging mission. The combination of high ge-
netic barrier drugs increased the opportunity of rescuing
PWH with multi-class resistance.18–21

Several studies have explored the use of mega-ART
without demonstrating a benefit,22,23 for example, the
OPTIMA trial, did not observe the prevention of AIDS-
defining events or death from any cause in PWH with poor
retreatment options receiving a mega-ART.24,25

This study aimed to explore the durability of the mega-
ART in a large cohort in a real-life setting.

Methods

The Antiviral Response Cohort Analysis (ARCA) is a large
Italian database collecting demographics, ART history,
HIV genotypes, HIV RNA load, CD4+ cell measurements,
and AIDS-defining events from >40,000 PWH since the

early 1990s. The study protocol was approved by the local
institutional ethics committees, and all patients signed an
informed consent for the use of their clinical and laboratory
data. The study was performed in accordance with the
ethical standard of the 1964 Declaration of Helsinki and
with the Good Clinical Practice guidelines of the Inter-
national Conference on Harmonization. We extracted data
from PWH aged >18 who started a mega-ART between
1 January 2009 and 31 December 2019 to include only
currently used antiretroviral drugs. Mega-ARTwas defined
as an ART including more than three drugs belonging to
more than two different classes of antiretroviral drugs
among nucleoside reverse transcriptase inhibitors (NRTI),
non-nucleoside reverse transcriptase inhibitors (NNRTI),
integrase strand transfer inhibitors (INSTI) and protease
inhibitors (PI), entry inhibitors, fusion inhibitors, and
monoclonal antibodies. We classified mega-ART into four
different options as follows: (1) NRTI plus INSTI plus PI ±
others; (2) NRTI plus PI plus others; (3) NRTI plus INSTI
plus others; and (4) others (treatments including maraviroc,
enfuvirtide, and ibalizumab).

The mega-ART discontinuation was defined as the
simplification of a therapeutic regimen including three or
fewer antiviral drugs, the intensification of a regimen with
more antiretroviral drugs, death, or loss of follow-up (when
HIV RNA load and CD4+ T cell count were missing for
more than 1 year in the database). Boosted and non-boosted
PI were considered the same drug. Intraclass switches,
including changes between tenofovir disoproxil fumarate
(TDF) and tenofovir alafenamide (TAF), abacavir (ABC),
lamivudine (3 TC), emtricitabine (FTC), and between ri-
tonavir and cobicistat, were not considered mega-ART
discontinuations. The final dataset also included socio-
demographic, epidemiology, behaviour, clinical and lab-
oratory data, CDC stage, previous ART history, years of
infection at the time of mega-ARTstart, viral subtype, nadir
CD4+ T cell counts, zenith HIV RNA load, CD4+ T cell
counts and HIV RNA load at the time of mega-ART start,
cumulative exposition to different classes of antiretroviral
drugs, last therapy before starting mega-ART, the time from
viral load suppression (if viral load was undetectable at the
time of starting mega-ART), HIV RNA genotype at the
time of mega-ART start, and cumulative HIV RNA ge-
notype, when multiple tests were available.
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The cumulative genotypic sensitivity score (cGSS) was
calculated individually only for the antiretrovirals used by
each patient according to cumulative HIV RNA genotypes
and based on the Stanford Inferred Drug Resistance
Scores26 A value of 1 was attributed to drugs with full
activity, 0.75 for a low potential resistance level, 0.5 for a
low resistance level, 0.25 for an intermediate resistance
level, and 0 if the drug showed a lack of activity.

Statistical analysis

Descriptive statistics were used to describe the demo-
graphic characteristics of PWH. The durability of mega-
ART was analysed by Kaplan–Meier (KM) curves up to
96 weeks from baseline, defined as the start of mega-ART.
Univariable and multivariable analyses according to the
Cox regression model were used to define the predictors of
mega-ART discontinuation from a predefined list including
age, gender, ethnicity, risk factor for HIV infection, CDC
stage at baseline, time since first ART, time since HIV
diagnosis, CD4+ T cell count nadir and HIV RNA load at
zenith at the time of mega-ART start, HBsAg and HCV
antibody status, type of mega-ART regimen and cGSS. The
multivariable model included all factors retained from
univariable analysis at a p-value of <0.05. Data were an-
alysed using SPSS version 25 (IBM Corp., Armonk, NY).

Results

Among the 43,371 ART lines prescribed during the study
period for treatment-experienced PWH, we identified 1,575
(3.5%) mega-ART from 1,514 PWH. The main charac-
teristics of the mega-ART dataset are describing in Table 1.
Mega-ART with two NRTI plus INSTI plus PI was ad-
ministered in 535/1575 (34%), followed by other regimens
(Figure 1). Over a median follow-up of 47 weeks (IQR 15–
127), 1,299 (83%) mega-ARTs were interrupted, with an
incidence of 85.62 per 100 person-years of follow-up
(PYFU). The estimated 96-week risk of mega-ART in-
terruption was 63% (95% CI 60–66) (Figure 2). At mul-
tivariable analysis (Table 2), a higher number of
antiretroviral drugs in baseline regimens (aHR 1.206, CI
95% 1.016–1.431, p = .032) and a higher baseline HIV
RNA log10 (aHR 1.113, CI 95% 1.048–1.181, p < .001)
were associated with significantly increased risk for
treatment discontinuation, while a shorter duration of ART
(aHR 0.982, CI 95% 0.965–0.999, p = .037) was associated
with a lower risk of discontinuation for any reason
(Figure 3). After 24 weeks of treatment, the CD4+ T cell
count increased by 121 cells/mm3, and the median change
in HIV RNA load was a decrease of 3.7 log10 copies/ml
(IQR 0.7–6.7). At mega-ART discontinuation, the median
change in CD4+ T cell count was an increase of 84 cells/
mm3 (IQR -212/+344). There was no significant difference

in CD4+ Tcell count gain between periods 1 and 2 (p = .42).
However, there was a significant difference (p < .001) in
CD4+ T cell gain from basal CD4+ T count at the time of
mega-ART stop in period 1 compared to period 2, but the
CD4+ T count gain was not significant for period 2. In a
multivariate analysis, lower CD4+ T count (�0.9, CI
95% �1.0/-0.8; p < .001) and shorter time since HIV
diagnosis (�4.8, CI 95% �8.4/-1.1; p = .01) were linked
with greater CD4+ T gain; no impact was observed for the
different antiretroviral regimens. At the time of discon-
tinuation, 299 (23%) PWH interrupted mega-ART with
reported HIV RNA >50 copies/ml, 16/299 (1%) had HIV
RNA levels >50 copies/ml but less than 200 copies/ml, 792
(61%) with HIV RNA <50 copies/ml, and 208 (16%) with
an unknown HIV RNA load. Furthermore, the durability of
four drug regimens according to calendar period, com-
paring period 2 (2014–2019) versus period 1 (2008–2013),
was analysed. We observed that over an observation period
of 96 weeks, the cumulative risk of discontinuing mega-
ARTwas 63% (CI 95% 59–67) in period 2 versus 84% (CI
95% 80–88) in period 1 (p < .001) (Figure 3).

The proportion of prescribed mega-ART regimens
compared to less than 3-drug regimens decreased from 6 to
1.3% from 2009 to 2019, respectively (data not shown).
After discontinuation of mega-ART, data on transition to a
new regimen were available in 619 (48%) of the cases: 205
(33%) had switched to a PI-based regimen, 143 (23%) to an
INI-based regimen, 92 (15%) to both PI- and INI-based
therapy, and 179 (29%) to other regimens.

Discussion

In our large database analysis, mega-ART represented a
limited and decreasing percentage of treatments over the
years. Interestingly, the ARCA database preferentially
included PWH with available genotypes, providing the
study with PWH more exposed to ART. However, the
significant sample size allows us to study this strategy
extensively. First, mega-ART includes a very large number
of combinations of antiretroviral therapies. Often, these
rescue combinations are not supported by adequate clinical
trials.1,4,27 In the ARCA cohort, the choice of optimal ART
for each PWH was at the physician’s discretion based on
drug availability. Another interesting aspect observed was
the duration of mega-ART. The use of this strategy was
time limited. In part, as clearly evidenced by the poor
virological success, but also because of the development of
side effects to antiretrovirals, of which, unfortunately, we
cannot specify the cause because ARCA does not accu-
rately collect causes of discontinuation. In past years,
obtaining and maintaining virologic suppression in par-
ticular cases of heavily treated persons or with multiple
virologic failures has been a challenge for physicians, who
were forced to use a mega-ART regimen.28
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Table 1. Patients’ characteristics at baseline.

Characteristics N (%)

Gender
Male 1078 (68.5)
Female 411 (26)
Unknown 86 (5.5)

Age at start of ART with more than 3 drugs (years), median (IQR) 48.1 (42.8–53.7)
Ethnicity
Caucasian 1205 (76.5)
Black 104 (6.6)
Hispanic 24 (1.5)
Asiatic 3 (0.2)
Other 3 (0.2)
Unknown 236 (15)

Risk factors for HIV
Sexual 905 (57.5)
Injective drugs 422 (26.8)
Others 84 (5.3)
Unknown 164 (10.4)

HBV coinfection at the time of starting ART with more than 3 drugs
HBsAg-positive 276 (17.5)
HBsAg-negative 855 (54.3)
Unknown 444 (28.2)

HCV coinfection at the time of start cART with more than 3 drugs
HCV Antibody-positive 436 (27.7)
HCV Antibody-negative 685 (43.5)
Unknown 454 (28.8)

Virus subtype
B 1033 (65.6)
Other 264 (11.3)
Unknown 278 (17.7)

Therapeutic regimen
2NRTI + INSTI + PI or 2NRTI + INSTI + PI + others 674 (42.8)
2NRTI + PI + others 130 (8.3)
2NRTI + INSTI + others 65 (4.1)
NRTI + NNRTI + others 706 (44.8)
NNRTI + PI + INSTI + others
2NRTI + NNRTI + others
3NRTI + others

Number of ART drugs, median (IQR) 4 (4-4)
Four-drug regimen 1376 (87.4)
Regimen with more than four drugs 199 (12.6)

Duration of ART in years, median (IQR) 11.9 (3.7–17)
Time since HIV diagnosis (years), median (IQR) 16.3 (7.7–22.4)
Zenith HIV RNA log10, median (IQR) 5.4 (4.7–5.7)
CD4 T cells nadir, median (IQR) 75 (18–185)
CD4 T cells log at the time of start of mega-ART, median (IQR) 372 (188.5–591.5)
Viral load log10 at time of start mega-ART, median (IQR) 1.7 (1.5–2.7)
Cumulative GSS, median (IQR) 2.25 (1.25–3)
0–2 646 (41)
2–3.99 657 (42)
>4 32 (2)
Unknown 240 (15)

(continued)
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Better performance of mega-ART regimens has been
observed in recent years, with a significant decrease in
their discontinuation. In particular, the combination of
DRV/ritonavir plus DTG with a high genetic barrier and
better affinity for target enzymes allows for simplified
rescue therapy while maintaining high levels of
efficacy.29

Above all, the introduction of the second generation of
INSTIs has also made it possible to reduce side effects and
limit discontinuations.30

Regarding the most widely used combination, it appears
evident that PI and INSTI, administered with at least a
nucleoside/nucleotide backbone, are the preferred choice.
NRTIs are frequently included in mega-ART regimens, and
there is some evidence that certain NRTIs retain activity
against HIV even in the presence of resistance
mutations.31–35 A further aspect concerns the virological
success of mega-ART strategies. Virologic response to
ART is sometimes limited in PWH with previous treatment
and in whom viral suppression has not been achieved. This
lack of efficacy is partly due to the extensive cross-
resistance commonly observed within antiretroviral drug

classes or adherence issues, which is particularly important
in a population exposed to a high pill burden.36

The goal of ART should always be to achieve unde-
tectable HIV RNA load; if this cannot be done, the
treatment plan should focus on maintaining immunologic
function, preventing clinical progression, and minimizing
the development of resistance that might jeopardize future
treatments.1

We cannot compare the results with other studies
conducted in similar populations. Despite the heavy drug
exposure, notably, over 40% of PWH had a GSS lower than
2, dramatically reducing the potential efficacy of the
strategy of interest. In PWHwith failure of the three classes
of antiretrovirals, it is unlikely that long-term virological
suppression can be achieved; therefore, achieving immu-
nological success by increasing CD4+ T-cell counts is
considered an important goal in these PWH, with the long-
term goal of maintaining low mortality. Treatment with
more drugs has been associated with better CD4+ T-cell
count trends in some studies.37,38

Recovery of CD4+ counts is also a phenomenon high-
lighted in recent studies in highly treatment-experienced

Table 1. (continued)

Characteristics N (%)

Prior AIDS
Yes 322 (20.4)
No 1253 (79.6)

ART: antiretroviral therapy; NRTI: nucleoside reverse transcriptase inhibitors; NNRTI: non-nucleoside reverse transcriptase inhibitors; PI: protease
inhibitors; INSTI: integrase inhibitors; GSS: genotypic susceptibility score; AIDS: Acquired immune deficiency syndrome.

Figure 1. Antiretroviral combination in Mega-ART regimen. NRTI: nucleoside reverse transcriptase inhibitors; NNRTI: non-nucleoside
reverse transcriptase inhibitors; PI: protease inhibitors; INSTI: integrase strand inhibitors.
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(HTE) populations.39,40 In our experience, CD4+ recovery
occurs even in people with less CD4+ and as expected in
people newly diagnosed with HIV.

Similar results were observed in our study. As observed
in past studies, the factors that affected the discontinuation
of the mega-ART regimen were adherence and the de-
velopment of resistance, both of which were influenced by
accumulated toxicity, ageing, comorbidities, poly-
pharmacy, and high levels of baseline HIV RNA.41–43

Although the factors that led to the discontinuation of
the ART regimen were not accurately stated, based on the
reported HIV RNA load in our database, we can assume
that adherence and the development of resistance affect the
durability of mega-ART regimens.

An important feature was that the percentual of PWH
with HBsAg positivity in this cohort was higher than
observed in literature (17% vs 4%), so this could allow the
need of an NRTI based regimen.44–46

Figure 2. Durability of Mega-ART regimens by Kaplan–Meier estimates (n = 1328).

Table 2. Predictors of >3-drug-regimen interruption by univariate and multivariate Cox regression models.

Univariable Multivariable

p HR 95% CI p aHR 95% CI

Number of antiretroviral drugs, per each additional drug 0.002 1.259 1.087 1.460 0.032 1.206 1.016 1.431
Time of HIV positivity, per each additional year <0.001 0.981 0.973 0.990 0.313 0.993 0.978 1.007
Baseline HIV- RNA log10, per 1 log10 increase <0.001 1.112 1.060 1.167 <0.001 1.113 1.048 1.181
Years of ART, per each additional year <0.001 0.980 0.971 0.989 0.037 0.982 0.965 0.999
Zenith HIV RNA log10, per 1 log10 increase 0.039 1.079 1.004 1.159 0.165 1.067 0.974 1.170
Baseline CD4+ T cells count, per 100 cells increase 0.008 0.970 0.948 0.992 0.322 0.984 0.954 1.015
CDC stage C vs stage A + B 0.041 0.844 0.717 0.993 0.060 0.825 0.676 1.008

ART: antiretroviral therapy, CDC: Centers for disease Control and Prevention, HR: hazard ratio.
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Limitations

Our study had several limitations. First, due to the structure
of the ARCA database, we are unable to define the cause of
the discontinuation of antiretroviral therapy. Second, we
had so much data missing due to the retrospective nature of
the study and the fact that data on ARCA were entered
voluntarily by different centers in Italy. Third, we had
44.8% of an ‘unconventional’ regimen that was not cod-
ified and not classifiable in the regimen described in the
methods. Finally, we lacked data on mortality and AIDS-
related events during the follow-up period. So, it is im-
portant to underline how difficult it was to classify the
different therapeutic regimens, especially those used in an

era when the association of antiretroviral drugs was often
used without relying on registered studies but on clinical
experience.

Strengths

The strengths of the study are mainly the large sample size
analysed, the large number of centers involved nationwide
in the real-life setting, and the wide calendar time span
analysed. A further aspect concerns the virological success
of mega-ART strategies. Virologic response to ART is
sometimes limited in PWH with previous treatment and in
whom viral suppression has not been achieved. This lack of
efficacy is partly due to the widespread cross-resistance

Figure 3. Durability of four drug regimens according to calendar period (n = 1328).
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shown in antiretroviral drug classes or adherence issues,
which is particularly important in a population exposed to a
high number of antiretroviral regimens.36

Conclusions

Mega-ART was characterized by limited durability and
poor virological success that nowadays limit its use in
PWH who have failed multiple ART regimens.

Although heavily treatment-experienced PWH are de-
creasing in prevalence, the construction of a tailored an-
tiretroviral regimen remains one of the major challenges for
HIV providers.
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41. Egger M, May M, Chêne G, et al. Prognosis of HIV-1-
infected patients starting highly active antiretroviral ther-
apy: a collaborative analysis of prospective studies. Lancet
2002; 360(9327): 119–129. DOI: 10.1016/s0140-6736(02)
09411-4.

42. Di Biagio A, Rusconi S, Marzocchetti A, et al. The role of
baseline HIV-1 RNA, drug resistance, and regimen type as
determinants of response to first-line antiretroviral therapy.
J Med Virol 2014; 86(10): 1648–1655. DOI: 10.1002/jmv.
24017.

43. Chen S, Han Y, Song XJ, et al. Very high baseline HIV
viremia impairs efficacy of non-nucleoside reverse tran-
scriptase inhibitor-based ART: a long-term observation in

10 Antiviral Therapy

https://doi.org/10.1093/infdis/jis750
https://doi.org/10.1016/j.ijid.2024.01.023
https://doi.org/10.1016/j.ijid.2024.01.023
https://doi.org/10.1136/bmj.l4179
https://doi.org/10.3851/IMP3287
https://doi.org/10.3851/IMP3287
https://doi.org/10.1080/15284336.2018.1550290
https://doi.org/10.1080/14740338.2020.1764531
https://doi.org/10.1080/14740338.2020.1764531
https://doi.org/10.1093/jac/dkh116
https://doi.org/10.1093/jac/dkh116
https://doi.org/10.1086/430709
https://doi.org/10.1111/j.1468-1293.2008.00581.x
https://doi.org/10.1111/j.1468-1293.2008.00581.x
https://doi.org/10.1093/jac/dkq432
https://doi.org/10.1093/jac/dkq432
https://doi.org/10.1097/01.aids.0000218542.08845.b2
https://doi.org/10.1097/01.aids.0000218542.08845.b2
https://doi.org/10.1016/S0140-6736(04)16589-6
https://doi.org/10.1086/315334
https://doi.org/10.1086/315334
https://doi.org/10.1093/cid/ciae423
https://doi.org/10.1016/s0140-6736(02)09411-4
https://doi.org/10.1016/s0140-6736(02)09411-4
https://doi.org/10.1002/jmv.24017
https://doi.org/10.1002/jmv.24017


treatment-naı̈ve patients. Infect Dis Poverty 2020; 9(1): 75.
DOI: 10.1186/s40249-020-00700-8.

44. Malagnino V, Cerva C, Cingolani A, et al. HBcAb positivity
increases the risk of severe hepatic fibrosis development in
HIV/HCV-positive subjects from the ICONA Italian cohort
of HIV-infected patients. Open Forum Infect Dis 2020; 8(1):
ofaa566. DOI: 10.1093/ofid/ofaa566.

45. Morsica G, Ancarani F, Bagaglio S, et al. Occult
hepatitis B virus infection in a cohort of HIV-positive

patients: correlation with hepatitis C virus coinfection,
virological and immunological features. Infection
2009; 37(5): 445–449. DOI: 10.1007/s15010-008-
8194-9.

46. Brancaccio G, Shanyinde M, Puoti M, et al. Hepatitis
delta coinfection in persons with HIV: misdiagnosis and
disease burden in Italy. Pathog Glob Health 2023;
117(2): 181–189. DOI: 10.1080/20477724.2022.
2047551.

Labate et al. 11

https://doi.org/10.1186/s40249-020-00700-8
https://doi.org/10.1093/ofid/ofaa566
https://doi.org/10.1007/s15010-008-8194-9
https://doi.org/10.1007/s15010-008-8194-9
https://doi.org/10.1080/20477724.2022.2047551
https://doi.org/10.1080/20477724.2022.2047551

	Durability of multi
	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Limitations
	Strengths
	Conclusions
	Acknowledgements
	Author contributions
	Declaration of conflicting interests
	Funding
	Transparency declarations
	ORCID iDs
	References


