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Table 1. Patient characteristics

Characteristics N (%)
Total patients 506,448 (100.0)
Age (Years old) 0-5 63,378 (12.5)

6-11 95,611 (18.9)
12-64 341,910 (67.5)
65 or over 5,549 (1.1)
Sex Male 276,054 (54.5)
Female 230,394 (45.5)
Types of virus A 352,064 (69.5)
B 5,175 (1.0)
Aand B 111 (0.0)
Unknown 149,098 (29.4)
Antiviral drug o1V 146,099 (28.8)
prescribed ZNV 28,533 (5.6)
PRV 5,445 (L1)
LNV 115,496 (22.8)
BXM 210,875 (41.6)

Baseline Other respiratory infections 312,627 (61.7)

comorbidities ™ Asthma 85,416 (16.9)
Diabetes 22,689 (4.5)

OTV: oseltamivir; ZNV: zanamivir; PRV: peramivir; LNV: laninamivir; BXM: balox-

avir marboxil

* Comorbidities with a prevalence rate of more than 3% are shown
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Table 2. Prevalence of each outcome

Total patients N = 506,448

Outcomes N (%) 95% CI
Revisit 156,587 (30.9) [30.8, 31.1]
Revisit with prescription 89,302 (17.6) [17.5,17.7]
Antibiotics 20,526 (4.1) [4.0,4.1]
Acetaminophen 6,467 (1.3) [1.3,1.3]
Anti-influenza drugs different from Day 1 330 (0.1) [0.1,0.1]

CI: confidence interval

Table 3. Details of the prescribed drug in addition to anti-influenza

antiviral drugs (Top 5)

Revisit with prescription N = 89,302
Name of the prescribed drug

Carbocysteine
Tipepidine hibenzate
Ambroxol hydrochloride
Tulobuterol

Dextromethorphan hydrobromide hydrate

N (%)
41,621 (46.6)
22,485 (25.2)
15,265 (17.1)
12,069 (13.5)
8,562 (9.6)
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Revisit
Outcome
Age N
n % 95% CI
0-5 63,378 33,560 53.0 [52.6, 53.3] ]
6-11 95,611 44,189 46.2 [45.9,46.5]
12-64 341,910 77,260 22.6 [22.5,22.7] ]
65 or over 5,549 1,578 28.4 [27.3,29.7] |
0 20 40 60 80 100
Revisit with prescription of any additional drug
Outcome
Age N
n % 95% CI
0-5 63,378 19,157 30.2 [29.9, 30.6] u
6-11 95,611 23,700 24.8 [24.5,25.1]
12-64 341,910 45,159 13.2 [13.1,13.3] u
65 or over 5,549 1,286 23.2 [22.1,24.3] »
0 10 20 30 40 50
Revisit with prescription of any antibiotics
Outcome
Age N
n % 95% CI
0-5 63,378 3,616 5.7 [5.5,5.9] L
6-11 95,611 4,821 5.0 [4.9,5.2]
12-64 341,910 11,799 3.5 [3.4,3.5] ]
65 or over 5,549 290 5.2 [4.7,5.9] -
0 2 4 6 8 10
Revisit with prescription of acetaminophen
Outcome
Age N
n % 95% CI
0-5 63,378 903 14 [1.3,1.5] B
6-11 95,611 1,205 13 [1.2, 1.3] ]
12-64 341,910 4,247 1.2 [1.2,1.3] ]
65 or over 5,549 112 2.0 [1.7,2.4] -
0 1 2 3 4 5
Revisit with prescription of any anti-influenza drugs different from Day 1
Outcome
Age N
n % 95% CI
0-5 63,378 48 0.08 [0.06, 0.10] =
6-11 95,611 84 0.09 [0.07,0.11] -
12-64 341,910 193 0.06 [0.05,0.07] ]
65 or over 5,549 5 0.09 [0.03,0.21] ——
0 0.1 02 03 04 05
Fig. 1. Percentages of patients with each outcome in different age groups
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Table 4. Patient characteristics in different anti-influenza antiviral drug groups

oTVvV ZNV PRV LNV BXM
N=146,099 N=128,533 N=5,445 N=115,496 N=210,875
N (%) N (%) N (%) N (%) N (%)
Age (Yearsold)  0-5 54,944 (37.6) 438 (1.5) 309 (5.7) 1,392 (1.2) 6,295 (3.0)
6-11 26,353 (18.0) 10,763 (37.7) 460 (8.5) 22,318 (19.3) 35,717 (16.9)
12-64 63,428 (43.4) 17,224 (60.4) 4,539 (83.4) 90,576 (78.4) 166,143 (78.8)
65 or over 1,374 (0.9) 108 (0.4) 137 (2.5) 1,210 (1.1) 2,720 (1.3)
Sex Male 78,864 (54.0) 14,442 (50.6) 3,057 (56.1) 62,273 (53.9) 117,418 (55.7)
Female 67,235 (46.0) 14,091 (49.4) 2,388 (43.9) 53,223 (46.1) 93,457 (44.3)
Type of virus A 98,007 (67.1) 18,170 (63.7) 3,983(73.2) 80,064 (69.3) 151,840 (72.0)
B 1,375 (0.9) 402 (1.4) 89 (1.6) 1,410 (1.2) 1,899 (0.9)
Aand B 28 (0.0) 4(0.0) 3(0.1) 23 (0.0) 53(0.0)
Unknown 46,689 (32.0) 9,957 (34.9) 1,370 (25.2) 33,999 (29.4) 57,083 (27.1)
Baseline Other respiratory 86,404 (59.1) 17,685 (62.0) 3,955 (72.6) 71,832 (62.2) 132,751 (63.0)
comorbidities * infections
Asthma 38,437 (26.3) 4,829 (16.9) 836 (15.4) 14,021 (12.1) 27,293 (12.9)
Diabetes 5,630 (3.9) 990 (3.5) 366 (6.7) 5,401 (4.7) 10,302 (4.9)
OTV: oseltamivir; ZNV: zanamivir; PRV: peramivir; LNV: laninamivir; BXM: baloxavir marboxil
* Comorbidities with a prevalence rate of more than 3% are shown
Table 5. Percentage of patients who received concomitant drugs on Day 1
oTV ZNV PRV LNV BXM
N = 146,099 N=28,533 N=5,445 N=115,496 N=210,875
N (%) N (%) N (%) N (%) N (%)
Antiviral drugs 29 (0.0) 6(0.0) 1(0.0) 28 (0.0) 39(0.0)
Antimicrobial drugs 7.866 (5.4) 2,957 (10.4) 1,192 (21.9) 8,709 (7.5) 15,516 (7.4)
Antifungal drugs 8(0.0) 1(0.0) 3(0.1) 5(0.0) 8(0.0)
Acetaminophen 105,305 (72.1) 20,512 (71.9) 3,845 (70.6) 87,824 (76.0) 158,540 (75.2)
Antitussives 55,350 (37.9) 11,417 (40.0) 2,408 (44.2) 43,636 (37.8) 85,690 (40.6)
Expectorants 61,252 (41.9) 12,014 (42.1) 2,027 (37.2) 40,856 (35.4) 78,510 (37.2)
Combination cold remedies 3,150 (2.2) 491 (1.7) 406 (7.5) 4,295 (3.7) 9,497 (4.5)
Antihistamines 25,428 (17.4) 5,273 (18.5) 1,038 (19.1) 17,700 (15.3) 35,028 (16.6)
Concomitant drugs* 123,144 (84.3) 23,937 (83.9) 4,639 (85.2) 99,053 (85.8) 181,837 (86.2)

OTV: oseltamivir; ZNV: zanamivir; PRV: peramivir; LNV: laninamivir; BXM: baloxavir marboxil
* Case of any of the above drugs administered
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Revisit
Outcome
Drug N
n % 95% CI
OTV 146,099 54,855 375 [37.3,37.8]
ZNV 28,533 10,510 36.8 [36.3,37.4]
PRV 5,445 1,540 28.3 [27.1,29.5] =
LNV 115,496 31,972 27.7 [27.4,27.9] u
BXM 210,875 57,710 274 [27.2,27.6] ]
0 10 20 30 40 50
Revisit with prescription of any additional drug
Outcome
Drug N
n % 95% CI
oTVv 146,099 31,236 214 [21.2,21.6] L]
ZNV 28,533 5,827 20.4 [20.0, 20.9] L
PRV 5,445 982 18.0 [17.0,19.1] =
LNV 115,496 18,767 16.3 [16.0, 16.5] u
BXM 210,875 32,490 15.4 [15.3,15.6] ]
0 5 10 15 20 25
Revisit with prescription of any antibiotics
Outcome
Drug N
n % 95% CI
oTVv 146,099 6,138 4.2 [4.1,4.3] ]
ZNV 28,533 1,427 5.0 [4.8,5.3] =
PRV 5,445 276 5.1 [4.5,5.7] -
LNV 115,496 4,772 4.1 [4.0,4.3] ]
BXM 210,875 7913 3.8 [3.7,3.8] |
0 2 4 6 8 10
Revisit with prescription of acetaminophen
Outcome
Drug N
n % 95% CI
OTV 146,099 1,733 12 [1.1,1.2] |
ZNV 28,533 440 1.5 [1.4,1.7] =
PRV 5,445 88 1.6 [1.3,2.0] -
LNV 115,496 1,857 1.6 [1.5,1.7] ]
BXM 210,875 2,349 11 [1.1,1.2] ]

Revisit with prescription of any anti-influenza drugs different from Day 1

Outcome

Drug N

n % 95% CI
OTV 146,099 63 0.04 [0.03, 0.06] =
ZNV 28,533 30 0.11 [0.07,0.15] -
PRV 5,445 1 0.02 [0.00,0.10]  H=—
LNV 115,496 117 0.10 [0.08,0.12] =
BXM 210,875 119 0.06 [0.05,0.07] |

0 01 02 03 04 05

Fig. 2. Percentages of patients with each outcome in different anti-influenza antiviral drug groups
CI: confidence interval; OTV: oseltamivir; ZNV: zanamivir; PRV: peramivir; LNV: laninamivir; BXM:
baloxavir marboxil
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Revisit
Drug N Outcome
n % 95% CI
o1V 97,207 29,134 30.0 [29.7,30.3] |
BXM 97,207 30,439 31.3 [31.0,31.6] ]
7NV 28,528 10,506 36.8 [36.3,37.4] |
BXM 28,528 9,171 32.1 [31.6,32.7] L
PRV 5,442 1,539 28.3 [27.1,29.5] =
BXM 5,442 1,406 25.8 [24.7,27.0] =
LNV 115,427 31,929 27.7 [27.4,27.9] u
BXM 115,427 31,425 27.2 [27.0, 27.5] u
0 10 20 30 40 50
Revisit with prescription of any additional drug
Outcome
Drug N
n % 95% CI
OTV 97,207 16,565 17.0 [16.8,17.3] u
BXM 97,207 17,191 17.7 [17.5,17.9] | |
ZNV 28,528 5,826 204 [20.0, 20.9] ]
BXM 28,528 5,132 18.0 [17.6,18.4] L
PRV 5,442 981 18.0 [17.0,19.1] =
BXM 5,442 854 15.7 [14.7,16.7] =
LNV 115,427 18,729 16.2 [16.0, 16.4] u
BXM 115,427 17,612 15.3 [15.1,15.5] u
0 5 10 15 20 25
Revisit with prescription of any antibiotics
Outcome
Drug N
n % 95% CI
OTV 97,207 3,543 3.6 [3.5,3.8] u
BXM 97,207 4,126 4.2 [4.1,4.4] u
ZNV 28,528 1,427 5.0 [4.8,5.3] =
BXM 28,528 1,233 43 [4.1, 4.6] =
PRV 5,442 276 5.1 [4.5,5.7] -
BXM 5,442 210 39 [3.4,4.4] <
LNV 115,427 4,764 4.1 [4.0,4.2] u
BXM 115,427 4,303 3.7 [3.6,3.8] L
0 2 4 6 8 10
Revisit with prescription of acetaminophen
Drug N Outcome
n % 95% CI
OTV 97,207 1,132 1.2 [1.1,1.2] |
BXM 97,207 1,203 1.2 [1.2,1.3] u
ZNV 28,528 440 1.5 [1.4,1.7] =
BXM 28,528 316 1.1 [1.0,1.2] =
PRV 5,442 87 1.6 [1.3,2.0]
BXM 5,442 52 1.0 [0.7,1.3] -
LNV 115,427 1,854 1.6 [15,1.7] ||
BXM 115,427 1,270 1.1 [1.0,1.2] ]
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Revisit with prescription of any anti-influenza drugs different from Day 1

Drug N Outcome

n % 95% CI
oTV 97,207 46 0.05 [0.04, 0.06] =
BXM 97,207 70 0.07 [0.06,0.09] =
ZNV 28,528 30 0.11 [0.07,0.15] -
BXM 28,528 14 0.05 [0.03,0.08] et
PRV 5,442 1 0.02 [0.00,0.10] A
BXM 5,442 3 0.06 [0.01,0.16] ——
LNV 115,427 117 0.10 [0.08, 0.12] =
BXM 115,427 58 0.05 [0.04,0.07] =

0 01 02 03 04 05

Fig. 3. Percentages of patients with each outcome in different anti-influenza antiviral drug groups
adjusted to the BXM group using propensity score matching
CI: confidence interval; OTV: oseltamivir; ZNV: zanamivir; PRV: peramivir; LNV: laninamivir;
BXM: baloxavir marboxil
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Hospital revisits and additional prescriptions in outpatients with
influenza after treatment with anti-influenza drugs:
Japanese health insurance claims database
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Influenza is, in general, a self-limiting disease, but some patients experience severe complications.
Therefore, it is recommended that patients with influenza receive treatment with anti-influenza drugs in
the early phase after symptom onset. After anti-influenza drug treatment, the fever resolves and most pa-
tients are able to resume normal activities within a week; however, some patients require additional treat-
ment for persistent/recurrent symptoms, such as recurrence of fever, and/or complications such as secon-
dary bacterial infection. However, little is known about the status of additional treatment for such patients
in Japan. In this study, the status of additional treatment was investigated using a Japanese health insur-
ance claims database provided by JMDC Inc., for the 10-month period from July 1, 2018, to April 30, 2019.
Outpatients prescribed neuraminidase inhibitors (oseltamivir, zanamivir, laninamivir, peramivir), or the
cap-dependent endonuclease inhibitor, baloxavir marboxil (BXM), were extracted from the database. For
these patients (N=506,448), the proportion that revisited clinics and the proportion that revisited clinics
and also received additional prescriptions between Day 4 and Day 8 were calculated for the entire target
population and each drug. Propensity score matching adjusted for confounding factors was used in order
to compare the proportion of patients revisiting clinics and proportion of patients revisiting clinics and re-
ceiving additional prescription between BXM and other drugs, because the characteristics of the patient
population differed between the drug groups. Among the patients, 30.9% revisited clinical institutions and
17.6% also received additional prescriptions, and the proportion of patients revisiting clinics and receiving
further medication tended to be higher in the less-than-12 years age groups. The proportion of patients
who received additional prescriptions for acetaminophen, antibiotics and other anti-influenza drugs were
1.3%, 4.1%, and 0.1%, respectively. The proportion of patients revisiting clinics and receiving additional
prescription for BXM did not differ from that of patients revisiting and receiving prescriptions for the
other drug classes mentioned above, after propensity score matching.
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