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Despite the use of antivirals to treat patients with severe influenza,

questions remain with respect to effects and safety. Although a

recent systematic review has provided some indication of benefit,

the analysis is limited by the quality of the available evidence from

randomized controlled trials. To supplement the existing

information, the authors conducted a systematic review of

observational studies of antiviral treatment for influenza. This

report summarises the findings of that review. Similar to the

randomised trials, the confidence in the estimates of the effects for

decision-making is low to very low primarily due to the risk of

selection and publication bias in the observational studies. From

these observational studies, the summary estimates suggest that

oseltamivir may reduce mortality, hospitalisation and duration of

symptoms compared with no treatment. Inhaled zanamivir may also

reduce symptom duration and hospitalisations, but patients may

experience more complications compared with no treatment. Earlier

treatment with antivirals is generally associated with better

outcomes than later treatment. Further high-quality evidence is

needed to inform treatment guidelines because of the overall low to

very low quality of evidence.

Keywords antiviral, influenza, M2 ion channel blocker, neuramin-

idase inhibitor, observational study.
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Introduction

Influenza remains a major global health concern. Most cases

of influenza are self-limiting, and prevention through annual

influenza vaccination may be an effective strategy. However,

antivirals, such as neuraminidase inhibitors (oseltamivir and

zanamivir) and M2 ion channel blockers (amantadine and

rimantadine), are used to reduce symptoms and prevent

hospitalisation or death in patients with severe illness.

Evidence about the effects and safety of antivirals contin-

ues to accumulate, and although a recently updated system-

atic review of randomised control trials (RCTs) offered some

indication of treatment benefit,1 concerns remain over the

quality of evidence from published and unpublished ran-

domized trials. The evidence from randomized trials is

further limited by the lack of high-quality evidence for

patient-important outcomes and lingering questions about

the treatment of specific groups such as hospitalised or

immunocompromised patients. Observational studies may

provide additional information or higher quality evidence

than the currently available RCTs for certain elements of

antiviral treatment. This report summarises the results of a

recently published systematic review of observational studies

of antiviral treatment.2 This review was intended to inform

WHO guidelines, and the WHO essential medicine list about

the antiretroviral treatment of influenza.
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Methods

Electronic databases and grey literature were searched up to

16 November, 2010, using pre-defined eligibility criteria,

without restriction on publication language or study type.

Observational studies examining the effects of non-intrave-

nous antiviral treatment with oseltamivir, zanamivir, aman-

tadine or rimantadine compared with no treatment, and

studies comparing the antivirals with one another or early

administration of a particular antiviral (<48 hours) com-

pared with later administration of the same antiviral

(>48 hours) were included. Investigators independently

screened all citations by title and abstract and by full text

(920 articles) for inclusion. Several patient-important out-

comes were assessed, including patient death, hospitalisation,

duration of signs and symptoms, complications and adverse

effects (see original report for full list of outcomes).2

Two investigators independently extracted data from the

included studies using a pretested electronic form. Estab-

lished methods to assess the risk of bias were used. The

quality of evidence was assessed using the Grading of

Recommendations Assessment, Development and Evaluation

(GRADE) approach.3 Following GRADE guidelines, confi-

dence in the effect estimates were categorised into four levels

from very low to high.

Meta-analyses were conducted by using either the odds

ratio (dichotomous outcomes) or mean differences or

standardised mean differences (continuous outcomes).

Whenever possible, studies were pooled for analysis accord-

ing to whether or not results were adjusted for confounding.

Although greater emphasis should be placed on data from

the adjusted meta-analyses, the pooled results from unad-

justed studies were also reported to provide a comprehensive

view of the available evidence. Studies and other unpublished

observational data that could not be pooled were synthesised

narratively. When data were available, subgroup analyses

were performed by age, risk of complications, laboratory-

confirmed influenza versus influenza-like illness as well as

other variables.

Results

Twelve thousand one hundred and eighty-eight database

citations and 27 articles from the grey literature were

identified, and 74 articles met the eligibility criteria. The

majority of studies reported comparisons of oral oseltamivir

with no antiviral therapy. Table 1 summarises the effects of

oseltamivir over no treatment and the quality of evidence for

each of the outcomes. Additional tables summarising the

effects of the other antivirals are in the original publication.2

The evidence suggests that oseltamivir may reduce mor-

tality in high-risk populations, such as hospitalised patients,

compared with no antiviral treatment, but this effect is less

pronounced when pooling data from unadjusted studies.4–14

Meta-analyses indicate that oseltamivir may also reduce both

hospitalisation in outpatients15–18 as well as duration of

symptoms.19–24 Data from several studies also suggest that

oseltamivir may reduce complications such as pneumo-

nia,15,17,18 otitis media15,18 or any recurrent cardiovascular

outcome.25,26 Pre-planned subgroup analyses showed statis-

tically significant effects in children compared with adults for

both pneumonia and otitis media.

When comparing zanamivir to no treatment, there was

moderate quality evidence that zanamivir reduced the

duration of symptoms24,27,28 (23 hours, CI 95% 17–
28 hours; SMD �0�94, CI 95% �1�21 to �0�66); and very

low-quality evidence that hospitalisations may be

reduced11,29 (OR 0�66, CI 95% 0�37–1�18). However, patients

with influenza-like illness may experience more complica-

tions with inhaled zanamivir, including otitis media, respi-

ratory disease or other complications.29

In direct comparisons of oseltamivir with zanamivir,

inconsistent evidence suggests that zanamivir may have a

slight advantage in reducing the duration of symp-

toms20,23,28,30,31 (by 7 hours, CI 95% 2–12 hours; SMD

0�26, CI 95% 0�07–0�45). Very low to low-quality evidence

showed that the two treatments may not differ with respect

to mortality, hospitalisation, ICU admission, critical adverse

events or viral shedding (as measured 5 days after

treatment).11,20,24

Results from studies evaluating the effects of initiating

treatment with oral oseltamivir within 48 hours of symptom

onset versus initiation of treatment after 48 hours of

symptoms suggest that mortality (OR 0�33, CI 95% 0�12–
0�86), hospitalisations (OR 0�52, CI 95% 0�33–0�81) and ICU

admission (OR 0�22, CI 95% 0�15–0�33) may be reduced

when oseltamivir treatment is initiated earlier.32–39 Similarly,

there was low-quality evidence showing a reduction in

symptom duration40 and risk of complications,41,42 when

treatment was initiated earlier rather than later with

amantadine or rimantadine, respectively.

Conclusions

The results of this review underscore the need for

additional, high-quality studies to inform guidelines about

the use of antiviral treatments for influenza. Many of the

studies indentified in this review had a high risk of bias

resulting from the lack of control for confounding

variables and possible selection bias. In addition, meta-

analysis was limited by the fact that few studies reported

appropriately adjusted effect measures. These limitations

make it difficult to draw firm conclusions from the

studies, and care must be used when using this informa-

tion to make healthcare decisions. Based on this evidence,

however, oral oseltamivir and inhaled zanamivir may
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provide net benefit over no treatment, although treatment

with zanamivir may result in more complications than no

treatment. In direct comparisons, zanamivir may be

slightly more effective in reducing the duration of symp-

toms than oseltamivir. The evidence further suggests that

administering antivirals within 48 hours of symptoms may

be of greater benefit than initiating treatment at a later

time.

Although the overall confidence in the effect estimates is

low to very low, this review has nevertheless provided

important evidence supporting a role for antivirals in the

treatment of influenza and must be viewed in the context

of the information available from RCTs and the substantial

burden of influenza worldwide. There remains a need for

high-quality evidence from RCTs that address patient-

important outcomes and include hospitalised patients with

influenza. Observational studies can continue to supple-

ment this evidence by contributing data about special

populations, adverse effects and rare harms.
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