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Purpose: Baloxavir marboxil, a recently developed antiviral drug, has been used to treat 
influenza in some countries including Japan. The aim of this study was to determine the 
clinical efficacy of the drug, which currently remains unclear.
Patients and Methods: Overall, 43 adult patients with seasonal influenza who visited the 
outpatient clinic of Teikyo University Hospital in Tokyo during the winter of 2018–2019 
were enrolled. Of them, 14, 13, and 16 were prescribed baloxavir marboxil (40 or 80 mg 
once), oseltamivir (75 mg twice daily for 5 days), and laninamivir (40 mg once), respec-
tively. A questionnaire was used to collect data about symptoms, and the Medical Outcome 
Study 8-Items Short Form Health Survey was employed to examine health-related quality-of- 
life (HRQOL) before and 7 days after admission. The main study endpoints included time to 
defervescence and the extent of improvement in HRQOL after treatment initiation. The data 
were analyzed with Welch’s t-test and Fisher’s exact test using StatFlex version 6.
Results: No significant differences in clinical background characteristics were observed 
among the patients. The mean time to defervescence in the baloxavir group (median [inter-
quartile range]; 1.0 [1.0–2.0] days) was significantly shorter than that in the laninamivir 
group (2.0 [1.5–3.5] days; p=0.0322). No significant differences in mean time to deferves-
cence, change in HRQOL, and time for resolution of other symptoms were observed between 
the groups.
Conclusion: The results suggest that baloxavir marboxil has a better antipyretic effect than 
oseltamivir and laninamivir. Moreover, baloxavir marboxil might be clinically more valuable 
than the other two drugs owing to higher medication adherence among patients.
Keywords: seasonal influenza, baloxavir marboxil, clinical efficacies, health-related quality- 
of-life

Introduction
Influenza patients present with signs and symptoms of upper and/or lower respira-
tory tract infection, accompanied by systemic illness symptoms such as fever, 
headache, myalgia, and weakness. Apart from being a self-limiting disease, influ-
enza can also occur as a pandemic. The influenza pandemic often leads to severe 
complications, death, and social and economic disruption. For example, the 1918 
influenza pandemic led to a high number of deaths.1 In the last 40 years, the 2009 
H1N1 influenza virus, also known as the swine flu virus, has been the first new 
influenza pandemic. The highly pathogenic influenza A virus subtype H7N9, which 
is an emerging avian influenza virus, has been globally considered a potential 
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pandemic threat.2 In addition, the emergence of novel 
pandemic strains remains a continuous threat. Therefore, 
influenza prevention and control strategies including vac-
cination and new antiviral agents have been the topic of 
research worldwide.

In Japan, influenza is usually treated with neuraminidase 
inhibitors such as oseltamivir, zanamivir, laninamivir, and 
peramivir. A novel antiviral drug, called baloxavir marboxil, 
has recently been approved in Japan and the United States.3 

This drug has become commercially available in Japan in 
March 2018. It reduces viral proliferation through a new 
mechanism of action wherein it inhibits cap-dependent endo-
nucleases. The treatment of influenza is accomplished with 
a single oral dose of this drug. In Phase 3 clinical trials, 
baloxavir marboxil significantly shortened the time to alle-
viation of influenza symptoms when compared to that 
achieved with placebo. Moreover, it reduced the infectious 
viral titer and the duration of virus shedding more rapidly 
than oseltamivir in otherwise healthy patients (CAPSTONE- 
1) and high-risk patients (CAPSTONE-2).4,5 However, this 
latest anti-flu agent is currently available in a limited number 
of countries, and its clinical efficacy in clinical practice 
remains undetermined.

In addition, seasonal flu is usually a self-limiting condi-
tion and lasts for 3–7 days in healthy individuals, although it 
is severe in some cases. However, influenza can lead to other 
indirect consequences such as school absenteeism, loss of 
workplace productivity, and low health-related quality-of- 
life (HRQOL). Indeed, influenza was reported to contribute 
to a substantial loss of HRQOL at the population level.6,7 

However, the extent of change in HRQOL among flu patients 
treated with baloxavir marboxil has never been evaluated.

In this study, we evaluated and compared the clinical 
course and changes in HRQOL among adult patients with 
seasonal influenza treated with oseltamivir, laninamivir, or 
baloxavir marboxil to examine the clinical efficacy of 
baloxavir marboxil.

Patients and Methods
This prospective, observational, single-center trial com-
pared the clinical efficacies of baloxavir marboxil, oselta-
mivir, and laninamivir. The study protocol was reviewed 
and approved by the Ethics Committee of Teikyo 
University (No. TUIC-COI 18–0760).

Patients
In this trial, we recruited influenza patients who visited the 
outpatient clinic of Teikyo University Hospital, Tokyo, Japan, 

between November 2018 and April 2019. Written informed 
consent was obtained from all study participants. A patient 
was diagnosed with influenza depending on a positive result 
for the influenza rapid antigen test (Fujirebio Espline Influenza 
A&B-N, Tokyo, Japan) and presentation of signs and symp-
toms of influenza-like illness, such as fever, muscle pain, 
chills, headache, dry cough, fatigue, nasal congestion, disor-
ientation, and respiratory failure, without other focal signs of 
infection.8 Fever was defined as an axillary temperature of 
≥37.0°C, and any patient febrile for ≥48 hours on the first 
hospital visit was excluded from this trial. The patients had 
been prescribed either oseltamivir (75 mg twice daily for 5 
days), laninamivir (40 mg once), or baloxavir marboxil (40 or 
80 mg once) at their physicians’ discretion.

Study Variables
Demographic and clinical data, including age, sex, maxi-
mum body temperature after disease onset, and time course 
of fever, were collected on the first visit. Moreover, we 
recorded data of symptoms such as cough, sore throat, 
nasal discharge, headache, muscle pain, joint pain, nausea/ 
vomiting, and diarrhea, as well as body temperature, pulse 
rate, and type of influenza (influenza A or B). We also 
assessed the general HRQOL after 7 days of treatment 
based on the Japanese version of the Medical Outcome 
Study 8-Items Short Form Health Survey (SF-8).9,10 The 
SF-8 is an HRQOL assessment that consists of eight scales 
and generates two summary measures: a physical compo-
nent summary (PCS) and a mental component summary 
(MCS). After influenza treatment, the clinical course of 
the symptoms was evaluated using a questionnaire. 
Patients who did not submit or respond to the questionnaires 
were excluded from this study.

The main endpoints of this study were time to deferves-
cence after treatment and the extent of improvement in 
HRQOL. Resolution of other symptoms after treatment 
was also evaluated. If the body temperature fell below 37° 
C and did not rise to normal for 2 days, then the first day that 
the body temperature fell below 37°C was defined as the day 
of alleviation of fever. The extent of improvement in 
HRQOL was based on changes in the PCS and MCS and 
was defined as the difference between HRQOL after treat-
ment initiation and that before treatment initiation. The 
results were compared among the three anti-flu agents.

Statistical Analysis
The results were expressed as median [interquartile range] 
unless otherwise stated. For multiple comparisons of 
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independent groups, Wilcoxon signed-rank test, Fisher’s 
exact test, or Mann–Whitney U-test were used to analyze 
continuous and categorical data, as appropriate. All 
p-values were two-sided, and p < 0.05 was considered to 
indicate statistical significance. StatFlex version 6 (Artech 
Co., Osaka, Japan) was used for all statistical analyses.

Results
Seventy patients were enrolled in the study; however, only 
43 patients could be followed up: 13 patients in the osel-
tamivir group, 16 in the laninamivir group, and 14 in the 
baloxavir group. The clinical background characteristics of 
the study population are summarized in Table 1. The 
duration of fever on the first visit was similar among the 
three groups. The other clinical characteristics and accom-
panying symptoms were not significantly different among 

the three groups without the MCS. A significant difference 
in MCS on the first day was observed between the oselta-
mivir group and the laninamivir group and between the 
baloxavir group and the laninamivir group.

The extent of improvement in HRQOL in the three 
groups is shown in Figure 1. Regarding the efficacies of the 
anti-flu agents, the PCS improved significantly in each group, 
whereas the MCS significantly worsened only in the lanina-
mivir group. However, the extent of change in either the PCS 
or the MCS was not significantly different across the groups.

As shown in Figure 2, the time to defervescence in the 
baloxavir group (1.0 [1.0–2.0] days) was significantly 
shorter than that in the laninamivir group (2.0 [1.5–3.5] 
days; p=0.0322). The median time to defervescence in the 
baloxavir group was also shorter than that in the oseltami-
vir group (3.0 [1.0–3.0] days). However, there was no 

Table 1 Clinical Background Characteristics of the Study Population

All (n=43) Baloxavir Marboxil Group 
(n=14)

Oseltamivir Group 
(n=13)

Laninamivir Group 
(n=16)

Age (years) 44.00 [32.50–61.50] 45.0 [43.00–62.00] 36.00 [28.00–57.75] 56.00 [33.00–65.50]

Gender (male) 23(53.49%) 8(57.14%) 7(53.84%) 8(50.00%)

Vaccination for seasonal influenza 22(51.16%) 8(57.14%) 7(53.84%) 7(43.75%)

Types of influenza virus (A:B) 42:1 14:0 12: 1 16: 0

Body temperature at the time of outpatient 

examination(°C)

38.20 [37.80–38.70] 38.30 [37.80–38.70] 37.70 [37.38–38.30] 38.20 [37.80–38.70]

Maximum body temperature(°C) 38.50 [38.03–38.90] 38.45 [38.00–38.80] 38.40 [38.00–38.80] 38.70 [38.20–39.00]

Period from onset to consultation (days) 1.00 [1.00–1.00] 1.00 [1.00–1.00] 1.00 [1.00–1.00] 1.00 [1.00–1.00]

Health-related quality-of-life (HRQOL)

Physical component summary 33.58 [25.70–42.52] 36.60 [27.79–39.31] 36.21 [23.81–44.45] 30.49 [25.05–40.211]

Mental component summary 52.74 [46.79–57.43] 51.41 [46.61–56.79]+ 48.29 [37.54–52.69]* 55.78 [54.37–60.23]+,*

Smoking status (non, ex, up-to-date) 27(62.79%) 7(50.00%) 10(76.92%) 11(68.75%)

Symptoms

Cough 37(86.05%) 13(92.86%) 10(76.92%) 14(87.50%)

Sore throat 31(72.09%) 11(78.57%) 9(69.23%) 11(68.75%)

Nasal discharge 37(86.05%) 10(71.43%) 11(84.62%) 15(93.75%)

Headache 32(74.42%) 9(64.29%) 12(92.31%) 11(68.75%)

Muscle pain 29(67.44%) 10(71.43%) 11(84.62%) 8(50.00%)

Joint pain 30(69.77%) 7(50.00%) 13(100.00%) 10(62.50%)

Nausea/vomiting 8(18.60%) 1(7.14%) 1(7.69%) 6(37.50%)

Diarrhea 4(9.30%) 0(0.00%) 1(7.69%) 3(18.75%)

Comorbidity

Chronic heart diseases 3(6.98%) 1(7.14%) 1(7.69%) 1(6.25%)

Chronic respiratory diseases 4(9.30%) 3(21.43%) 1(7.69%) 0(0.00%)

Chronic kidney diseases 2(4.65%) 1(7.14%) 0(0.00%) 0(0.00%)

Chronic liver diseases 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%)

Immunosuppressive diseases (including HIV, etc.) 2(4.65%) 1(7.14%) 0(0.00%) 1(6.25%)

Diabetes mellitus 2(4.65%) 0(0.00%) 0(0.00%) 2(13.50%)

Immunosuppressive drug use 1(2.33%) 1(7.14%) 0(0.00%) 0(0.00%)

Notes: +There was a significant difference in the mental component summary of health-related quality-of-life (HRQOL) between the baloxavir marboxil group and the 
laninamivir group (p=0.02478). *There was a significant difference in the mental component summary of HRQOL between the oseltamivir group and the laninamivir group 
(p=0.00137).
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significant difference between them (p=0.0670). As shown 
in Figure 3, the percentage of defervescence in the balox-
avir group was significantly higher than that in the other 
groups on the second day of treatment.

The data of the mean time of the disappearance of 
symptoms other than fever are listed in Table 2. Table 3 
shows the data on the number of patients who continued to 
have cough even after 7 days of treatment in each group. 
Digestive symptoms, ie, nausea, vomiting, and diarrhea, 
occurred in some cases after the patients started receiving 
anti-flu treatment (Table 4). However, no significant dif-
ference was found across groups.

Discussion
This study showed that the PCS in patients with seasonal flu 
was significantly improved after 7 days of treatment, while 
the MCS significantly worsened after 7 days of treatment. 
The differences in terms of PCS and MCS changes among 
groups were not significant. The type of the anti-flu agent 
had no association with the change in HRQOL after treat-
ment initiation. During the infection, HRQOL worsened 
significantly. After the patient’s full recovery from symp-
toms, the HRQOL also fully recovered. However, there are 

no reports on the short-time change in each side of the MCS 
and PCS of HRQOL in seasonal flu patients after treatment. 
Worsening of the MCS of the HRQOL only after treatment 
seems to be one of the specific features of seasonal flu. 
Seasonal flu is well known as a highly contagious disease 
and can easily appear as an outbreak. An infected person 
should undergo self-quarantine to inhibit the spread of the 
virus. These facts might let mental QOL of flu patients 
worsen. In addition, low MCS of the HRQOL can lower 
labor productivity. It can also cause sleep disturbances and 
depression. We should pay attention to the changes in the 
MCS of HRQOL of the patients with seasonal flu during 
treatment.

Regarding the antipyretic effect, baloxavir marboxil 
might be superior to the other two anti-flu drugs. The 
CAPSTONE 1 study showed that baloxavir marboxil was 
not significantly different from oseltamivir in terms of clin-
ical efficacy in relieving clinical symptoms, eg, fever.4 The 
CAPSTONE 2 study demonstrated that baloxavir marboxil 
could reduce fever in type B influenza patients at 
a significantly faster rate than oseltamivir.5 In addition, both 
clinical studies showed that baloxavir marboxil reduced viral 
loads more significantly than oseltamivir. In line with our 

Figure 1 Extent of improvement in health-related quality-of-life (HRQOL). The improvement in physical component summary (PCS) was observed in all patients; 
nevertheless, no significant difference in its extent was seen among the groups. Furthermore, the mental component summary (MCS) became significantly worse in the 
laninamivir group only, and there was no significant difference in the extent of MCS changes among all groups.
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study, the previous studies also suggested the clinical super-
iority of baloxavir marboxil over oseltamivir, although fac-
tors such as race, generation, and phenotypes might confound 

the clinical effects of these drugs. However, baloxavir mar-
boxil is clinically valuable owing to high medication adher-
ence among patients.

Nevertheless, baloxavir marboxil resistance has been 
observed in some clinical trials. The influenza strain became 
resistant in 2.2% and nearly 10% of baloxavir recipients in 
Phase 2 and 3 trials, respectively.4 The resistance might be 
due to the presence of polymerase acidic protein variants 
with I38T/M/F substitutions. The rate of acquiring resistance 
to baloxavir marboxil is relatively high; however, viruses 
harboring the I38T substitution showed severely impaired 
replicative fitness in cells.11 Indeed, the effect of the emer-
gence of these resistant strains in the clinical field has not 
been fully evaluated. However, I38T mutant influenza 
A (H3N2) viruses were isolated from baloxavir-treated chil-
dren in December 2018.12 In the future, criteria regarding 
which patients should receive baloxavir marboxil need to be 
developed. This issue was not discussed in the present study 
because we used the rapid antigen test to diagnose influenza 
and evaluated only the clinical course of our patients using 
a questionnaire.

Figure 2 Plot of the time to defervescence in each group. Gray boxes show the 
interquartile range of the time to defervescence in each group. The time to 
defervescence in the baloxavir marboxil group (1.0 [1.0–2.0] days) was significantly 
shorter than that in the laninamivir group (2.0 [1.5–3.5] days; p=0.0322). The time 
to defervescence in the baloxavir marboxil group was also shorter than that in the 
oseltamivir group (3.0 [1.0–3.0] days). However, there was no significant difference 
between the groups (p=0.0670).

Figure 3 Percentage of defervescence among patients in each group. The baloxavir 
group had a significant lower percentage of defervescence on day 2 of treatment, 
when compared to that in the two groups treated with neuraminidase inhibitors 
(*Oseltamivir: p=0.0111, +Laninamivir: p=0.0173).

Table 3 Number of Patients Who Continued to Have Cough 7 
Days After Treatment

Baloxavir 
Marboxil 
Group

Oseltamivir 
Group

Laninamivir 
Group

No. of patients 

with cough even 

after 7 days

6/13 

(46.15%)

4/10(40.00%) 5/13(35.71%)

Note: There were no significant differences between each group in the number of 
patients who continued to have cough 7 days after treatment.

Table 2 Average Time of Disappearance of Symptoms

Baloxavir 
Marboxil 
Group

Oseltamivir 
Group

Laninamivir 
Group

Sore throat (days) 3.00  

[2.00–3.00]

3.00 

[1.75–4.25]

1.50 

[1.00–3.00]

Nasal discharge (days) 2.50  

[2.00–3.00]

3.00 

[3.00–3.50]

2.00 

[1.00–3.25]

Headache (days) 2.00  

[1.00–2.50]

2.00 

[2.00–4.00]

1.50 

[1.00–2.50]

Muscle pain (days) 1.50  

[1.00–3.50]

2.00 

[1.00–3.00]

1.00 

[0.50–2.50]

Joint pain (days) 2.00  

[1.00–3.00]

2.00 

[1.00–3.00]

2.00 

[1.00–2.75]

Notes: Time of disappearance (days median [interquartile range]). There were no 
significant differences between each group with regard to the time of clearing of 
each symptom.

Table 4 Digestive Symptoms That Occurred After Treatment 
Initiation

Diarrhea Nausea/Vomiting

Baloxavir marboxil group 4(28.57%) 5(35.7%)

Oseltamivir group 6(46.15%) 1(7.69%)
Laninamivir group 4(25.00%) 5(31.25%)

Note: There were no significant differences in the occurrence rate of digestive 
diseases between each group.
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This study had several limitations that should be con-
sidered while interpreting the results. First, this study was 
conducted for a short period and at a single center. Second, 
the sample size was relatively small. However, this study 
makes an important contribution to the existing literature 
given that very few reports on the clinical efficacy of 
baloxavir marboxil for its use in the treatment of seasonal 
influenza have been published.

Conclusion
In summary, our study results suggest that baloxavir mar-
boxil might have a better antipyretic effect than other 
drugs. Moreover, baloxavir marboxil might be clinically 
more valuable than the other two drugs owing to higher 
medication adherence among patients. Indeed, only 
a single oral dose of baloxavir marboxil is needed for 
influenza treatment. Nevertheless, a large prospective ran-
domized controlled study is required to fully demonstrate 
the efficacy of baloxavir marboxil in the real world.
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