National Essential Medicine List Medication Review Process
Primary Healthcare
Component: Respiratory medicines

Medication name:  Neuraminidase inhibitors (NAls): oseltamivir (OTV); zanamivir (ZNV)
Date of review: May 2013
Indication: Treatment and prevention of influenza

Executive summary: Current guidelines recommend the use of NAls in influenza, but they
are not listed in the EML. NAls might reduce mortality and risk of hospitalisation, especially
when given early in the disease course. OTV is associated with an increased risk of
gastrointestinal side effects.

Introduction and contextualisation:

Local' and international”," guidelines recommend the use of NAls in certain clinical settings and
patient groups for the prevention and treatment of influenza. NAls are currently not listed in the
Essential Medicines List (EML) although a review conducted in August 2009 by the Adult
Hospital Level expert committee recommended that they should be considered for use in
pandemic and seasonal influenza A HIN1 in:

e ‘Severe illness.

e Moderate to severe illness in populations at high risk for developing complicated/severe
disease: pregnancy, immune suppression, cardiorespiratory disease and obesity.

e Outbreaks in specific institutions/facilities.””

This updated review presents evidence published since the 2009 review in light of consideration
of NAls for inclusion in the Primary Health Care EML.

Search strategy:
Pubmed search terms:
1. Neuraminidase inhibitors in randomised controlled trials:

("neuraminidase"[MeSH Terms] OR "neuraminidase"[All Fields]) AND ("antagonists and
inhibitors"[Subheading] OR ("antagonists"[All Fields] AND "inhibitors"[All Fields]) OR
"antagonists and inhibitors"[All Fields] OR "inhibitors"[All Fields]) AND ("influenza,
human"[MeSH Terms] OR ("influenza"[All Fields] AND "human"[All Fields]) OR "human
influenza"[All Fields] OR "influenza"[All Fields]) AND ("randomized controlled trial"[Publication
Type] OR "randomized controlled trials as topic"[MeSH Terms] OR "randomised controlled
trials"[All Fields] OR "randomized controlled trials"[All Fields])

2. Neuraminidase inhibitors in systematic reviews and meta-analyses:

(("neuraminidase"[MeSH Terms] OR "neuraminidase"[All Fields]) AND ("antagonists and
inhibitors"[Subheading] OR ("antagonists"[All Fields] AND ‘"inhibitors"[All Fields]) OR
"antagonists and inhibitors"[All Fields] OR "inhibitors"[All Fields]) AND ("influenza,
human"[MeSH Terms] OR ("influenza"[All Fields] AND "human"[All Fields]) OR "human
influenza"[All Fields] OR "influenza"[All Fields])) AND (Meta-Analysis[ptyp] OR systematic[sb])
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Selection of studies:

Inclusion criteria:

Types of studies: randomised controlled trials (RCTs) and systematic reviews

Participants: Adults and children, both healthy and with co-morbidities or risk factors
Interventions: NAls: OTV and ZNV

Control: placebo/no treatment

Outcomes: prevention of complications; prevention of influenza; symptom duration; mortality
Results:

Search 1 identified 94 articles. Seven met the inclusion criteria. No new RCTs were published
since the last EML review; all seven studies were systematic reviews of RCTs.

Search 2 identified a further 55 articles. Five additional systematic reviews met the inclusion
criteria.

A PHC EML expert committee member circulated an additional article (a systematic review of
observational studies) for inclusion in this review."

Two articles were systematic reviews of systematic reviews”,"". No meta-analyses were
performed in either one. Two articles reported the same systematic review and meta-
analysis™,”. Two articles™,” reported updates of an earlier systematic review — only the most
recent was included™.

The results of eight systematic reviews are described below.
Evidence synthesis:

Jefferson et al updated their Cochrane review and meta-analysis of RCTs of NAls in healthy
adults and children in 2012 in light of their finding significant publication and reporting bias in
RCTs of NAIS™. They included published studies, as well as study reports and information from
regulatory agencies. They found that OTV reduced symptom duration by 21.3 hours (95% Cl -
29.6 to -13.0). They found no significant effect on hospitalisation, odds ratio (OR) 0.95 (95% ClI
0.57 to 1.61). They were unable to assess the effect on complications and transmission owing to
limitations in available data, but noted that the US Food and Drug Administration (FDA) have not
registered OTV for post-exposure prophylaxis, and that the FDA-approved package insert states
that OTV has not been shown to reduce complications such as serious bacterial infections. In
terms of adverse effects, OTV was associated with an increased risk of nausea and vomiting,
with ORs of 1.62 (95% Cl 1.17 to 2.26) and 2.32 (95% Cl 1.62 to 3.31), and a decreased risk of
diarrhoea, OR 0.72 (95% Cl 0.53 to 0.97). The authors postponed their ZNV analyses pending the
provision of individual patient data by the manufacturer.

Wang et al conducted a Cochrane review and meta-analysis of published RCTs in children®. They
found that OTV and ZNV significantly reduced illness duration by 36 hours and 1.3 days
respectively. There were no significant effects on complications except a reduction in otitis
media in children aged 1-5 years, absolute risk reduction of 14% (95% Cl -24 to -4). Post
exposure prophylaxis to household contacts reduced influenza transmission, with an absolute
risk reduction of 8% (95% Cl -12 to -5). Overall incidence of adverse events was not significantly
different in NAl and placebo arms, but those who received OTV had a significantly increased risk
of vomiting, risk difference 6% (95% Cl 3 to 10).
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Burch et al conducted a systematic review and meta-analysis of RCTs to inform NICE guidelines
in the UK They found that OTV reduced symptom duration by 0.55 days (95% CI -0.96 to -
0.14) in healthy adults; by 0.74 days (95% Cl -1.51 to 0.02) in the at-risk population (those aged
>65 years or with co-morbidities); and by 21.05 hours (95% Cl -33.81 to -8.29) in children. ZNV
reduced symptom duration by 0.57 days (95% Cl -1.07 to -0.08) in healthy adults; by 0.98 days
(95% Cl -1.84 to -0.11) in the at-risk population (those aged >65 years or with co-morbidities);
and by 0.94 days (95% Cl -1.43 to -0.46) in children. OTV reduced antibiotic use in healthy adults,
OR 0.37 (95% CI 0.29 to 0.48). There were no other significant reductions in complications.
There were no significant increases in adverse events relative to placebo.

Hsu et al conducted a systematic review of observational studies to inform WHO guidelines'.
OTV (compared with no antiviral therapy) reduced mortality, OR 0.23 (95% ClI 0.13 to 0.43)
based on three studies that adjusted their estimate for various factors, and OR 0.51(95%Cl 0.23
to 1.14) based on 9 studies with unadjusted estimates (see Table 1). They also found that OTV
reduced hospitalisation, OR 0.75 (95% Cl 0.66 to 0.89), based on 4 studies (see Table 2). Those
effects were greater when OTV was started within 48 hours, compared to after 48 hours, OR
0.33 (95% Cl 0.12 to 0.86) for mortality and 0.52 (95% ClI 0.33 to 0.81) for hospitalisation. It did
not significantly reduce complications except for otitis media, RR 0.75 (95% Cl 0.64 to 0.87). ZNV
had no significant effect on mortality, hospitalisation or complications.

Falagas et al conducted a systematic review and meta-analysis of RCTs of NAls in reduction of
influenza complications in adults and children™. They found that NAls reduced complications
overall in otherwise healthy patients (RR 0.74, 95% Cl 0.58 to 0.95), and in high risk patients (RR
0.37, 95% Cl 0.24 to 0.59). However there were no significant reductions in individual
complications (pneumonia, bronchitis, hospitalisation and need for an antibiotic), except for
otitis media, RR 0.50 (95% CI 0.30 to 0.85).

Jackson et al conducted a systematic review and meta-analysis of RCTs of NAls in influenza
prevention™. They found that OTV and ZNV post-exposure prophylaxis reduced the risk of
transmission to adult and child household contacts, with relative risks (RR) 0.19 (95% CI 0.08 to
0.45) and 0.21 (95% CI 0.13 to 0.33) respectively. ZNV reduced transmission in the elderly in
long-term care, but this did not reach statistical significance, with RR 0.68 (95% CI 0.33 to 1.27).
OTV seasonal prophylaxis reduced the risk of influenza in both healthy adults (RR 0.24, 95% ClI
0.09 to 0.54) and the frail elderly (RR 0.08, 95% Cl 0.01 to 0.63). ZNV seasonal prophylaxis
reduced the risk of influenza in both healthy adults (RR 0.32, 95% ClI 0.17 to 0.63) and at-risk
populations (RR 0.17, 95% Cl 0.07 to 0.44).

Khazeni et al conducted a systematic review and meta-analysis of RCTs of NAls in extended
duration (>4 weeks) prophylaxis™. Most of the included studies were conducted in healthy
adults. They found that NAls significantly reduced the risk of symptomatic influenza, RR 0.26
(95% CI 0.18 to 0.37). OTV was associated with an increased risk of nausea and vomiting, RR
1.48 (95% CI 1.86 to 2.33).

Mosby et al conducted a systemic review on influenza in pregnancy™". They found five studies
that showed that NAls administered within 48 hours of symptom onset reduced the risk of

severe disease.
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Study | Location Population n Comparison Effect on mortality | Adjusted for
Studies with adjusted treatment effect estimates
X Thailand Fatal cases & those hospitalised for >2 | 445 OTV vs no OTV OR 0.11 (95% CI 0.04 to 0.30) Unadjusted
days. OR 0.13 (95% CI 0.04 to 0.40) Age
Mean age 22 years OR 0.13 (95% CI 0.04 to 0.38) Cardiovascular disease
57% male OR 0.14 (95% CI 0.04 to 0.44) Hypertension
X Vietnam Hospitalised patients 67 OTV vs no OTV OR 0.24 (95% Cl 0.065 to 0.916) Unadjusted
Median age 25 years OR0.39(95% C1 0.09 to 1.71) Age
55% male
“ Canada ICU patients 161 OTV vs no OTV OR0.27 (95% Cl1 0.12 to 0.64) Not stated
Adults (>15 years)
Median age 73
50% male
92% underlying chronic condition
Studies with unadjusted treatment effect estimates
USA Leukaemia patients 33 NAI vs no NAI 0/25 in NAI group Not applicable
Median age 53 years 3/8 in no NAI group
. Argentina Patients requiring mechanical ventilation 337 OTV vs no OTV OR 0.51 (95% C1 0.08 to 2.65)* Unadjusted
56% male
7% pregnant
64% underlying conditions
o Vietnam Hospitalised adults 29 OTV vs no OTV OR 0.25 (95% C| 0.03 to 2.24) Unadjusted
52% male
Mean age 35.1+14.4 years
No concomitant illness
o Taiwan Hospitalised children (<18 years) 74 OTV vs no OTV OR 8.0 (95% CI 0.38 to 480)* Unadjusted
CNS dysfunction
ad Hong Kong | Hospitalised patients 145 OTV vs ho OTV No deaths Not applicable
52.4% <18 years
o Canada Hospitalised 185 OTV vs no OTV Children: no deaths
Adults: median age 77 years (range 15-99) | children Adults:
51% male (<15 OR0.36(95% CI 0.12to 1.1) Unadjusted
75% chronic underlying iliness years) OR 0.21 (95% CI 0.06 to 0.80) Age, residence in  nursing  home,
327 comorbidity, time to admission, ICU
adults admission, season, influenza subtype,
vaccination, type of diagnostic test, type of
hospital
o USA Pregnant women 788 No OTV or ZNV vs | RR 13.8 (95% Cl 1.6 to 115.7)
Median age 25 years (range 14-43) OTV or ZNV given
509 hospitalised within 2 days
o China Hospitalised 155 OTV vs no OTV OR 2.14 (95% C1 0.59 to 11.87)* Unadjusted
218 years
58% male

Mean age 43+18.6 years
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52.3% comorbidity
12 pregnant women

Table 1. Characteristics and results of studies included in Hsu et al’s meta-analyses of effects on mortality
*OR calculated from published data, ‘Roche funded

Study Location Population n Comparison Effect on hospitalisation Adjusted for
ome USA Outpatients  (insurance  claims | 81408 OTV vs no OTV Hospitalisation ~ owing to  CNS  or
data) neuropsychiatric conditions:
Mean age 32 < 12 vyears: not stated (no significant | Age, sex, region, urban status,
45% male difference) vaccination, influenza season,
13-17 years: OR 0.68 (95% Cl 0.50 to 0.94) cardiac and respiratory conditions
18-49 years: OR 0.78 (95% Cl 0.67 to 0.90)
o USA Not described 182 OTV vs no OTV Not stated (not significant) Region, age
xod USA Not described in abstract* Not in | OTV vs no antivirals 0.74 (95% C1 0.61 to 0.90) Not stated in abstract*
abstract*
oot USA Children 1-17 years 5355 OTV vs no antivirals Within 14 days of diagnosis:
Outpatients  (insurance claims HR 0.47 (95% Cl 0.24 to 0.93) Unadjusted
data) HR 0.33 (95% CI 0.13 to 0.83) Age, sex, population density,
region, health care
expenditures, vaccination,
influenza season, and
comorbidities
Table 2. Characteristics and results of studies included in Hsu et al’s meta-analyses of effects on hospitalisation
*Unable to obtain full-text article, "Roche funded
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Evidence quality:

Although most of the trials included in the Hsu analysis were of GRADE low or very low quality,
there are a number of reasons why it might be appropriate to consider their findings in the
setting of PHC management of influenza. They were the only group who were able to report on
mortality, as no deaths were reported in RCTs. In most cases the RCTs are not easily
generalizable to the whole population as at-risk populations were excluded from participation.
In contrast, the observational studies included special populations such as children, pregnant
women and immunocompromised patients. Finally, the numbers of patients included in
observational studies is far greater than those in the RCTs, allowing for more precise estimates
of treatment effect.

Alternative agents:

Adamantanes: current circulating influenza viruses are resistant to adamantanes, so they are
not recommended for treatment.

Influenza vaccination is indicated for disease prevention.
Summary:

RCTs show that NAls have a modest effect on symptom duration, and a significant effect on
disease transmission, but little effect on preventing complications, including hospitalisation. The
RCTs were not designed to provide estimates of mortality. However observational studies show
that NAls have a significant benefit in terms of reduction in mortality and hospitalisation. That
effect is greatest within 48 hours, which is of particular relevance at a PHC level. OTV, but not
ZNV, is associated with an increased risk of gastrointestinal side effects. We were unable to
identify a population that would benefit at PHC level.

Recommendations:
NAls not be recommended at PHC level.

NAls be reviewed for consideration at hospital level.
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