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ABSTRACT

Introduction: Influenza in hospitalized inten-
sive care unit (ICU) patients with respiratory
failure is associated with 25% mortality, despite
timely oseltamivir treatment. A systematic
review of randomized controlled trials (RCTs)
was conducted to evaluate the efficacy and
safety of alternative neuraminidase inhibitor
(NAI) regimens compared to standard of care in

patients hospitalized for H1N1, H3N2, or B
influenza.
Methods: The Cochrane collaboration search-
ing methods were followed in Cochrane
Library, PubMed, and Web of Science databases
(2009–2019). Eligibility criteria were RCTs
comparing different regimens of NAIs in hos-
pitalized patients (at least 1 year old) for clini-
cally diagnosed influenza (H1N1, H3N2, or B).
Pre-defined endpoints were time to clinical res-
olution (TTCR), overall mortality, hospital dis-
charge, viral clearance, drug-related adverse
events (AEs), and serious adverse events.
Results: Seven trials (1579 patients) were
included. Two trials compared two regimens of
oral oseltamivir therapy, and one trial com-
pared two regimens of intravenous zanamivir
therapy vs oral oseltamivir therapy. Four trials
focused on intravenous peramivir therapy: two
trials compared two different regimens and two
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trials compared two different regimens vs oral
oseltamivir therapy. Overall, the different regi-
mens were well tolerated, with no significant
differences in AEs; nonetheless non-significant
differences were reported among different regi-
mens regarding TTCR, mortality, and viral
clearance.
Conclusion: Higher compared to standard
doses of NAIs or systemic peramivir therapy
compared to oral oseltamivir therapy did not
demonstrate benefit.

Keywords: Adverse events; Influenza;
Mortality; Neuraminidase inhibitors;
Oseltamivir; Peramivir; Zanamivir

Key Summary Points

Why carry out this study?

Influenza in hospitalized patients in the
ICU with acute respiratory failure is
associated with overall 25% mortality,
despite timely oseltamivir treatment.

What was learned from the study?

Systemic administration of neuraminidase
inhibitor regimens to treat hospitalized
patients with influenza infections are
equally safe but do not modify
meaningful clinical outcomes when
compared with orally administered
oseltamivir 75 mg tid.

For hospitalized patients with influenza
H1N1, H3N2, or B, higher doses of
neuraminidase inhibitors compared to
standard of care (oral oseltamivir therapy
or intravenous peramivir therapy) do not
modify meaningful clinical outcomes
when compared with the standard dose.

INTRODUCTION

Influenza virus infection is a worldwide prob-
lem and it is the leading cause of respiratory
viral disease in hospitalized patients [1–3]. Both
the World Health Organization (WHO) and the

European Centre for Disease Control (ECDC)
recommend the use of neuraminidase inhibitors
(NAI) for hospitalized adults with influenza [4].
The Infectious Diseases Society of America
(IDSA) released guidelines on influenza man-
agement in 2018, identifying NAIs as first-line
therapy in hospitalized patients regardless of
illness duration prior to hospitalization, with no
differences between oral oseltamivir therapy,
intravenous peramivir therapy, or inhaled
zanamivir therapy [5]. While there is a consen-
sus on dosing and duration of treatment for
outpatients and high-risk population, manage-
ment of influenza treatment in hospitalized and
severely ill patients is suboptimal. In spite of
early initiation of NAIs, mortality rates exceed
25% in primary influenza pneumonia with
acute respiratory failure (ARF). Critically ill
patients are characterized by a variety of con-
ditions that may alter drug absorption, like
altered gastrointestinal motility, and pharma-
cokinetics, such as the need for renal replace-
ment therapy or extracorporeal membrane
oxygenation. Furthermore, in mechanically
ventilated patients, administration of inhaled
zanamivir is contraindicated because of repor-
ted fatal complications, and oseltamivir has to
be administered via nasogastric tube [6]. The
IDSA recommends against the routine use of
higher doses of Food and Drug Administration
(FDA)-approved NAI drugs for therapy of sea-
sonal influenza [5]. Double oseltamivir dose has
been used as salvage therapy in presence of ARF
in some settings, but robust data are lacking [7].
Peramivir is the only FDA-approved intra-
venously administered drug for influenza, but
optimal dosing regimen remains controversial
[5]. To date, there are no unanimous data on
NAI use for the treatment of hospitalized
patients because treatment dosing, administra-
tion route, and duration are still debated in
these patients, who require intensive care
admission, and effect on outcomes and safety of
different therapies is not clear.

The hypothesis was that in patients admitted
to hospital with influenza infection, the opti-
mization of NAI administration may improve
outcomes. Thus, the study’s aim was to perform
a systematic review (SR) of randomized con-
trolled trials (RCT) to evaluate the efficacy and
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safety of alternative NAI regimens compared
with 75 mg orally administered oseltamivir
twice/daily or 600 mg intravenously adminis-
tered peramivir once/daily in patients hospital-
ized for H1N1, H3N2, or B influenza.

METHODS

Protocol and Registration

This report describes the results of the SR fol-
lowing the guidance of the Preferred Reporting
Items for Systematic Reviews and Meta-analyses
(PRISMA) statement [8]. PICO (Population,
Intervention, Comparator, Outcome) questions
are detailed in the supplementary material 1.
The protocol was published in the National
Institute for Health Research International
Prospective Register of Systematic Reviews
(PROSPERO), registration number
CRD42018110060.

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

Data Sources

A global search strategy was systematically per-
formed in three databases: MEDLINE database
through the PubMed search engine, the
Cochrane Library Database, and Web of Science
database. Websites from ClinicalTrials.gov and
clinicaltrialsregister.eu were consulted for other
ongoing trials. Search terms were detailed in the
supplementary material 2. Restrictions in the
search were applied regarding the language:
only studies published in English, Spanish,
French, Italian, and Portuguese were consid-
ered. Abstracts presented at scientific confer-
ences, unpublished studies, and other
unpublished data deriving from industry sites
were excluded. A restriction was also applied to
the publication period of time, between 2009
and 2019, partially because before 2009 there
were no diagnostic tests of influenza and also
since the outbreak of A/H1N1 in 2009 [9], the
use of NAIs has increased. The first search was

performed in January 2019 and repeated in
November 2019.

Data Extraction and Study Selection
Process

Two authors (ST and LC) independently evalu-
ated all the studies identified in the literature
search by screening their titles, abstracts, and
full text. In case of disagreement, a third author
(CSL) independently determined eligibility. A
predesigned spreadsheet was used to collect
study data in a standardized way. Data extracted
from each trial included were the study design,
quality assessment, characteristics of the study
populations, method used for confirmation of
the influenza infection, characteristics of com-
pared treatment arms, the intention to treat
(ITT) population and the subgroup of patients
with laboratory-confirmed influenza infection,
as well as data regarding the effectiveness and
safety outcomes.

Studies were considered eligible for inclusion
in the SR if they were a RCT that enrolled
patients older than 1 year of age, requiring
hospitalization with clinically diagnosed influ-
enza (with H1N1, H3N2, or B) or influenza-like
syndrome, with or without laboratory confir-
mation. Pre-defined treatments for inclusion
were oseltamivir (oral administration), zanami-
vir (oral, intravenous, or inhaled administra-
tion), peramivir (oral or intravenous
administration), and laninamivir (inhaled
administration). Studies involving children less
than 1 year old, NAIs against other serotypes of
influenza such as H5N1, pregnant women,
immunocompromised patients (more than 30%
of the overall population), or outpatients were
excluded. Also, observational cohort studies or
studies with different intervention of NAIs such
as polymerase inhibitors (baloxavir marboxil)
treatment were excluded.

Definitions and Outcomes

Clinically suspected influenza was defined by
the presence of respiratory symptoms (sore
throat, cough, nasal congestion) and fever (C
37.7 �C) within 48 h of study enrollment,
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regardless of prior symptoms duration. Influ-
enza infection was defined by the presence of a
positive polymerase chain reaction (PCR),
immunofluorescence assay, or rapid antigen test
(RAT) for influenza virus. The ITT population
included all patients randomized to receive the
respective study regimens. The influenza-posi-
tive population included only patients with
confirmed influenza. Time to clinical resolution
(TTCR), defined by the individual study proto-
col as the time from initiation of the study
treatment until resolution of vital sign abnor-
malities (the supplementary material 3), and
overall mortality were considered as the pri-
mary effectiveness outcomes of this SR. Sec-
ondary effectiveness outcome was viral
clearance, defined as the proportion of influ-
enza virus-negative patients detected by PCR on
nasopharyngeal samples at 5 day. Samples ana-
lyzed with different methods (e.g., viral culture)
or at different time frames were excluded from
the comparison. Safety was evaluated in terms
of occurrence of respiratory and/or systemic
drug-related adverse events (AEs) and serious
adverse events (SAEs).

Quality Assessment

Risk of bias was assessed for each included study
independently by ST on the basis of the
Cochrane Handbook for Systematic Reviews of
Interventions [10] and using the Cochrane
Review Manager 5.3 risk of bias tool which takes
account of allocation sequence generation,
concealment of allocation, masking of partici-
pants and investigators, incomplete outcome
reporting, selective outcome reporting, and
other sources of bias. Each potential source of
bias was graded to determine whether studies
were considered at high, low, or moderate risk
of bias. In case of disagreement, a second author
(CSL) independently determined the quality
assessments.

Data Analysis

For categorical outcomes, the numbers of
patients who had each outcome and denomi-
nator were extracted, and for continuous

outcomes, sample size, mean [standard devia-
tion (SD)], or median [interquartile range (IQR)]
were extracted on the basis of the information
provided within studies. Where results were not
reported in the same format for analysis, we
used recommended methods from the
Cochrane Collaboration to extract or estimate
effects including contacting study authors and
using formulae for conversion of medians (IQR)
to estimated mean (SD) as previously described
[11].

RESULTS

A total of 6692 studies were identified: 5732
studies in the MEDLINE (PubMed), 563 in Web
of Science, and 397 in the Cochrane Library
databases. Seven trials and 1579 ITT patients
were included. The PRISMA flow diagram of the
studies’ selection is presented in Fig. 1. A sum-
mary of the risk of bias of the included RCT is
detailed in Fig. 2.

Interventions

A total of seven trials were included, analyzing
different NAI regimens. Main characteristics of
the included studies are described in Table 1.
Two trials focused on oral oseltamivir therapy
[12, 13], comparing high dose (150 mg twice/-
daily) vs standard dose (75 mg twice/daily). One
trial compared two regimens of intravenous
zanamivir therapy [14] (300 mg vs 600 mg twi-
ce/daily) vs standard dose of orally administered
oseltamivir (75 mg twice/daily). Two trials
compared two different regimens of intra-
venous peramivir therapy [15, 16] (300 mg vs
600 mg once daily; or 200 mg vs 400 mg once
daily) vs standard dose of orally administered
oseltamivir (75 mg twice/daily), and two trials
of intravenous peramivir therapy [17, 18] com-
pared high dose (600 mg once/daily) vs stan-
dard dose (300 mg twice/daily or once/daily).
No study analyzed inhaled zanamivir, given the
contraindication of its use in severely ill
patients on mechanical ventilation [5]. No lan-
inamivir trial respecting all the inclusion crite-
ria was found; hence laninamivir was not
included in the SR.
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Patient Characteristics

A total of 1579 patients were included in the
seven analyzed trials. Of these, 1312 (83.0%)
had confirmed influenza infection, and 205
(12.9%) were vaccinated against influenza.
Baseline characteristics of the population
included are described in Table 2. Five trials
involved only adult patients (C 16 years of age),
whereas the remaining two trials involved
children and adults (C 6 years or C 1 year old). A

total of 545 (34.5%) patients received other
antiviral treatment prior to study drug initia-
tion and 342 (21.6%) patients needed admis-
sion to the ICU. The most common underlying
diseases were chronic obstructive pulmonary
disease (COPD) (15.0%), diabetes (11.0%), and
asthma (7.2%).

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram of the study selection
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Fig. 2 a ‘‘Risk of bias’’ graph: authors’ judgments about each risk of bias item presented as percentages across all included
studies. b ‘‘Risk of bias’’ summary: authors’ judgments about each risk of bias item presented as percentages for each of the
included study
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Outcomes

All data on outcomes extracted from each trial
included are presented in Table 3.

Time to Clinical Resolution
The median days of clinical resolution was
assessed in five studies. The study by Lee et al.
[12], focused on oral oseltamivir therapy,
reported a non-significant TTCR decrease in the
group of patients treated with standard dose
twice/daily (1 day [75 mg twice/daily] vs 2 days
[150 mg twice/daily], p = 0.48). The study by
Marty et al. [14], focused on intravenous zana-
mivir therapy, reported a non-significant TTCR
decrease in the group of patients treated with
high dose twice/daily (5.58 days [300 mg twi-
ce/daily] vs 5.15 days [600 mg twice/daily],
p = 0.25). Three trials focused on intravenous
peramivir therapy: Kohno et al. [17] reported a
significant decrease of TTCR in the group of
patients treated with high dose once/daily
(4.7 day [300 mg once/daily] vs 1.7 days
[600 mg once/daily], p\ 0.001), whereas Ison
et al. [18] reported a significant decrease in the
group of patients treated with standard dose
twice/daily (1.9 day [300 mg twice/daily] vs
6.9 days [600 mg once/daily], p\ 0.001). Ison
et al. [15] reported a non-significant decrease of
TTCR in the group of patients treated with high
dose once/daily (1.3 days [300 mg once/daily]
vs 1 day [600 mg once/daily] vs 1.5 days [75 mg
orally administered oseltamivir twice/daily],
p = 0.306).

Mortality
Overall mortality was assessed in six studies.
The two studies that focused on oral oseltamivir
therapy [12, 13] reported a non-significant
mortality decrease in the group of patients
treated with standard dose twice/daily (0.9%
[75 mg twice/daily] vs 2.4% [150 mg twice/-
daily], p[0.99 [12] and 5.8% [75 mg twice/-
daily] vs 7.6% [150 mg twice/daily], p = 0.54
[13]). Marty et al. [14] reported a non-significant
difference of mortality between zanamivir
groups (7% [300 mg twice/daily] vs 7% [600 mg
twice/daily], p = 0.91). Ison et al. [15] and Ison
et al. [18], focused on intravenous peramivir
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therapy, reported a non-significant mortality
decrease in the group of patients treated with
low dose in both studies (7% [300 mg twice/-
daily] vs 12% [600 mg once/daily], p = 0.19 [18]
and 0% [200 mg once/daily] vs 2% [400 mg
once/daily] vs 0% [75 mg orally administered
oseltamivir twice/daily], p = 0.32 [15]). The
study by Lee et al. [16] reported only one death
out of 70 patients.

Viral Clearance
Viral clearance, defined as the proportion of
influenza virus-negative patients detected by
PCR on nasopharyngeal samples at 5 days, was
analyzed in four studies. The two studies that
focused on oral oseltamivir therapy [12, 13]
reported a non-significant increase of viral
clearance in the group treated with high dose
twice/daily in both studies (40.2% [75 mg twi-
ce/daily] vs 44.7% [150 mg twice/daily],
p = 0.634 [12] and 68.2% [75 mg twice/daily] vs
72.3% [150 mg twice/daily], p = 0.42 [13]). Two
trials focused on intravenous peramivir therapy:
Ison et al. [18] reported a non-significant clear-
ance increase in the group of patients treated
with standard dose twice/daily (62.2% [300 mg
twice/daily] vs 51% [600 mg once/daily],
p = 0.303). The second trial by Lee et al. [16]
reported a significant increase of viral clearance
in the group of patients treated with overall
peramivir once/daily (43.8% [overall peramivir
once/daily] vs 39.0% [75 mg orally administered
oseltamivir twice/daily], p = 0.744).

Drug-Related Adverse Events
The drug-related AEs were assessed in six stud-
ies. Two studies focused on oral oseltamivir
therapy [12, 13] reported a significant decrease
of AEs incidence in the group of patients treated
with low dose twice/daily in one study [12]
(5.3% [75 mg twice/daily] vs 22% [150 mg twi-
ce/daily], p\ 0.01), and a non-significant
decrease of AEs incidence in the group of
patients treated with high dose twice/daily [13]
(5.6% [75 mg twice/daily] vs 3% [150 mg twi-
ce/daily], p = 0.25). Marty et al. [14] reported a
non-significant difference of AEs (12% [300 mg
twice/daily] vs 11% [600 mg twice/daily],
p = 0.54). Three trials focused on intravenous

peramivir therapy: Kohno et al. [17] reported a
significant decrease of AEs in the group of
patients treated with standard dose once/daily
(28.6% [300 mg once/daily] vs 38.1% [600 mg
once/daily], p = 0.51), whereas Ison et al. [18]
reported a non-significant decrease of AEs rate
in the group of patients treated with high dose
once/daily (19% [300 mg twice/daily] vs 16%
[600 mg once/daily], p = 0.56). The third trial by
Lee et al. [16] reported a total of 20% of patients
with drug-related AEs.

Serious Adverse Events
The SAEs were assessed in four studies. One
study, focused on oral oseltamivir therapy [13],
reported a non-significant decrease of SAEs in
the group of patients treated with high dose
twice/daily (0.6% [75 mg twice/daily] vs 0%
[150 mg twice/daily], p = 0.31). Marty et al. [14],
focused on intravenous zanamivir therapy,
reported a non-significant decrease of SAEs in
the group of patients treated with high dose of
zanamivir twice/daily (19% [300 mg twice/-
daily] vs 16% [600 mg twice/daily], p = 0.41).
Two trials focused on intravenous peramivir
therapy: Ison et al. [18] reported a non-signifi-
cant SAEs decrease in the group of patients
treated with standard dose twice/daily (18%
[300 mg twice/daily] vs 22% [600 mg once/-
daily], p = 0.45), and Ison et al. [15] reported a
significantly decreased rate of SAEs in the group
of patients treated with low dose once/daily (4%
[200 mg once/daily] vs 17% [400 mg once/-
daily], p = 0.48 vs 9% [75 mg orally adminis-
tered oseltamivir twice/daily], p = 0.306).

DISCUSSION

This is the first SR of RCTs that have evaluated
the efficacy and safety of different dosage and/
or regimens of systemic NAIs in an important
clinical and public health challenge, such as
hospitalized patients with seasonal or pandemic
influenza. Our data suggest that alternative
regimens are safe to use in a hospitalized pop-
ulation but do not significantly change mor-
tality in the efficacy analyses. Also, the evidence
is inconclusive for other meaningful outcomes,
such as TTCR or viral clearance. Our findings
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confirm the variability of efficacy of antiviral
treatment regimen for severe hospitalized
patients with influenza infection.

Several SR, including both RCT and obser-
vational studies, conducted in the past years
have addressed the efficacy and safety of NAI
treatment, demonstrating the effectiveness of
NAI treatment to reduce severity of influenza in
outpatients, and mortality in hospitalized
patients, compared without treatment [19–23].
Furthermore, it is widely accepted that the effi-
cacy of NAI treatment is higher if administered
within 48 h from symptoms onset [5].
Nonetheless, given the variety of the popula-
tion enrolled in the published studies, involv-
ing both in- and outpatients, treated with
different NAI regimens, no consensus exists on
which NAI represents the best option in hospi-
talized patients with influenza. In a meta-anal-
ysis [23] of individual participant data in 29,234
hospitalized patients from 78 studies with
influenza A (H1N1)pdm09 with infection, NAI
therapy was associated with a reduction of
mortality in the subgroup of ICU patients,
compared with no treatment. Moreover, treat-
ment within 2 days of symptoms onset was
associated with a reduction in mortality com-
pared with the late administration. In our SR,
time from symptoms onset to NAI treatment
was heterogeneous among the included studies,
from 48 h to 10 days, with median duration of
illness from 2 to 5 days, adding a confounding
factor. Standardized RCT protocols might help
in reducing controllable variables, to equalize
studies conducted in different settings, and
further investigate NAI time-efficacy.

Oseltamivir, zanamivir, peramivir, and lani-
namivir are the NAIs currently available,
approved for a variety of indications and for-
mulations by the different regulatory agencies
(Table 4). Oral oseltamivir therapy is approved
to treat patients with uncomplicated influenza
by both the FDA and European Medicines
Agency (EMA); no information is available on
safety and efficacy in hospitalized patients [24].
For severely ill patients, double dose oseltamivir
has been used in some settings but robust data
on its efficacy are lacking, and guidelines rec-
ommend against its use [7]. A recent study [25]
among adult patients with pandemic influenza

requiring ventilator support concluded that
oseltamivir had a good enteric absorption, and
the dosage of 75 mg twice daily achieved ade-
quate plasma concentrations, far in excess of
those required to inhibit viral neuraminidase
activity. Accumulation of oseltamivir in
patients with extracorporeal membrane oxy-
genation and continuous venovenous hemodi-
afiltration lead to 4- to 5-fold increase in plasma
levels [26]. If oral or enteral administration of
oseltamivir is impossible or its absorption is
altered, intravenously administered NAIs might
be used. Zanamivir is typically used as inhaled
drug in outpatients, but lack of safety in sub-
jects with airway diseases limits its use in hos-
pitalized and mechanically ventilated patients
[5]. On the basis of the trial from Marty et al.
[14], the EMA approved the use of intravenously
administered zanamivir 600 mg twice/daily in
complicated influenza [5]; this formulation is
not FDA approved and not included in the lat-
est IDSA guidelines. Given the recent introduc-
tion, to date there are only a few anecdotical
case reports and a small case series of four ICU
patients treated with intravenous zanamivir
therapy, but they showed a high efficacy and
tolerability [27, 28]. Intravenously administered
zanamivir could represent a good therapeutic
option in severely ill patients with influenza
infection, not only when oral or aerosolized
antiviral medication cannot be administered
but also in the unlikely event of oseltamivir
resistance. In these cases, intravenous peramivir
therapy might also be considered, but it is only
approved for uncomplicated influenza and no
consensus has been reached on the appropriate
dosing and duration of treatment [5]. A recent
SR [19] confronted intravenous peramivir ther-
apy vs oral oseltamivir therapy demonstrating
peramivir efficacy in reducing TTCR only in
outpatients, with no differences in mortality
and length of hospital stay for both in- and
outpatients. To date, European guidelines do
not include indication for intravenously
administered peramivir at dosages different
from 600 mg single administration in outpa-
tient settings, while IDSA guidelines suggest to
consider administering a multiday dosing regi-
men, although the optimal regimen is
unknown. Finally, laninamivir is approved only
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in Japan (2010), used as a single dose aerosol in
outpatients, with no data available in inpatients
[29].

Among the different NAIs available for
treating patients with influenza, no consensus
has been reached about which regimen should
be recommended to treat hospitalized patients.
Comorbidities, clinical conditions, and clinical
setting might play an important role in guiding
NAI choice. New drugs are being developed, and
studied in severe hospitalized patients: balox-
avir marboxil is a novel polymerase inhibitor
approved in Japan, the USA, and other coun-
tries. Two phase III trials [30, 31] in non-hospi-
talized patients with placebo found that single
dose was superior to placebo in alleviating
influenza symptoms, and was superior to both
oseltamivir and placebo in reducing viral repli-
cation. A double-blind RCT (NCT03684044)
comparing the combination of oseltamivir and
baloxavir marboxil to oseltamivir alone is cur-
rently in progress in hospitalized patients.

Limitations should be considered when
interpreting the results of this systematic
review. We judged that the included studies
were generally of low quality based upon the
selection bias. The main limitation is the
heterogeneity in dosage and comparators that
precluded a meta-analysis, as well as and the
size of the study population (large RCTs are
needed) and the inclusion of clinically diag-
nosed influenza in two studies. Despite identi-
fying many studies (e.g., trials with outpatients
or observational studies), there were few RCTs
about hospitalized patients with influenza
treated with NAIs. None of the included studies
assessed the penetration of antivirals into the
lung tissue or analyzed the effect of antiviral
concentrations on alveolar viral load. No study
involving laninamivir met the inclusion crite-
ria. Finally, only a small percentage of
mechanically ventilated (MV) patients with
acute respiratory distress syndrome (ARDS) or
pneumonia were enrolled, and the impact of
viral susceptibility on treatment could not be
analyzed because of the scarcity of data. Even if
rare, NAI resistance might influence the out-
comes of different treatment regimens. Only
four out of seven studies analyzed viral strain
susceptibility pre-treatment, and six studies

conducted a post-treatment analysis, with
overall only four new resistances identified. The
small numbers did not allow a correlation with
clinical outcomes; furthermore, different anal-
ysis methods were used, not allowing a stan-
dardized comparison. Despite these limitations,
our study provides information that is not
available in the published literature, being an
important strength and having implications for
further research. Furthermore, the results were
based on RCTs, rather than observational
cohort studies, so that it illustrates the need for
research in the form of RCTs in the subset of
patients with respiratory failure requiring hos-
pitalization or ICU admission, focusing on
meaningful pre-defined outcome criteria.

CONCLUSION

The evidence evaluated in this SR indicates that
the alternative NAI regimens to orally admin-
istered oseltamivir 75 mg twice/daily or intra-
venously administered peramivir 600 mg
once/daily to treat hospitalized patients with
influenza infection are equally safe but do not
modify meaningful clinical outcomes when
compared with the standard dose.
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