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Abstract
Rationale, aims, and objectives; During the influenza season, most patients suspected of having influenza undergo rapid influenza
diagnostic tests (RIDTs) in Japan despite their low sensitivity. However, the physician’s actual rationale for prescribing
antivirals, besides the results of RIDTs, remains poorly understood. Our study sought to identify the role of clinical information
and physicians’ experience in the initiation of anti-influenza agents. Method; We retrospectively reviewed 380 patients who
underwent RIDTs at the emergency department of our hospital from September 2018 to May 2019. Data regarding sex, age,
etc., which could affect the decision of prescribing antivirals, were extracted from medical records. We performed logistic
regression analysis to analyze the concurrent effect of potentially relevant clinical factors, results of RIDTs, and the physician’s
status on antiviral prescription. Results; Multivariable analysis revealed that a positive RIDT had the largest effect on antiviral
prescription, followed by physician status, high regional influenza activity, and patients’ presentation within 12 hours of symptom
onset. Patient’s age, comorbidities, and presentation after 48 hours of symptom onset were not associated with antiviral
treatment. Physicians with more years of experience were significantly more likely to prescribe antivirals for patients with low
risk of complications. Conclusions; Our findings revealed the physicians’ rationale for initiating antiviral treatment and the
discrepancy with guideline indications of antivirals, which is patient’s age and comorbidities. Physicians, especially those with
more than 3 years of experience, frequently prescribed antivirals for patients with low risk of complications; thus, educational
interventions against this population could be useful to improve this situation.
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Abstract
Rationale, aims, and objectives; During the influenza season, most patients suspected of having influenza
undergo rapid influenza diagnostic tests (RIDTs) in Japan despite their low sensitivity. However, the physician’s actual rationale for prescribing antivirals, besides the results of RIDTs, remains poorly understood.
Our study sought to identify the role of clinical information and physicians’ experience in the initiation of
anti-influenza agents.
Method; We retrospectively reviewed 380 patients who underwent RIDTs at the emergency department of
our hospital from September 2018 to May 2019. Data regarding sex, age, etc., which could affect the decision
of prescribing antivirals, were extracted from medical records. We performed logistic regression analysis to
analyze the concurrent effect of potentially relevant clinical factors, results of RIDTs, and the physician’s
status on antiviral prescription.
Results; Multivariable analysis revealed that a positive RIDT had the largest effect on antiviral prescription,
followed by physician status, high regional influenza activity, and patients’ presentation within 12 hours of
symptom onset. Patient’s age, comorbidities, and presentation after 48 hours of symptom onset were not
associated with antiviral treatment. Physicians with more years of experience were significantly more likely
to prescribe antivirals for patients with low risk of complications.
Conclusions; Our findings revealed the physicians’ rationale for initiating antiviral treatment and the discrepancy with guideline indications of antivirals, which is patient’s age and comorbidities. Physicians, especially
those with more than 3 years of experience, frequently prescribed antivirals for patients with low risk of complications; thus, educational interventions against this population could be useful to improve this situation.
Keywords: Influenza; Influenza testing; Rapid influenza diagnostic testing; Antiviral Agents; Prescriptions;
Medical Records
Introduction
Influenza is an acute respiratory viral infection that circulates all over the world. It is estimated to cause
3 to 5 million cases of severe illness and about 290,000 to 650,000 respiratory deaths every year.1 Prompt
diagnosis and effective treatment are crucial, especially to those with high risks of complications, and the
rapid influenza diagnostic tests (RIDTs) have been widely used in clinical practice for this purpose.2-4
Oseltamivir, the commonly used anti-influenza drug, is considered to shorten the duration of influenza symptoms by 16.8 hours; however, this drug has multiple side-effects including nausea and vomiting.5 Therefore,
guidelines including those of the Infectious Diseases Society of America (IDSA) state that conservative
management is adequate for the otherwise healthy and young population.6 RIDTs can be used to diagnose
patients with high risks of influenza-related complications; however, two meta-analyses have recently revealed
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that the sensitivity of RIDT is 53–62%,7,8 concluding that its false-negative rate is too high for clinical use
during the endemic season.
In Japan, RIDTs are still almost always performed for patients with influenza-like illness during the influenza
season,9 since they are considered a core tool in determining whether to initiate an antiviral treatment. This
excessive use of RIDTs can also be inferred from the fact that, even with its relatively small population,
Japan is one of the top consumers of anti-influenza agents in the world.9,10
Especially in a busy emergency department during the influenza season, physicians may have no choice but
to rely on RIDT, whether they are aware of its low sensitivity or not. In that sense, clarifying the discrepancy
between evidence and real-world practice is important, because it can lead to quality improvement of clinical
practice. To the best of our knowledge, no such studies have been carried out in Japan, despite its strong
dependence on RIDTs.
In this study, we aimed to detect the effect of each factor on the physician’s rationale for prescribing antivirals
and the discrepancy with current guideline recommendations at a Japanese hospital emergency department.
Methods
Study Setting and Design
This retrospective observational study was conducted at the emergency department of Tenri Hospital, an
acute care 858-bed hospital in Nara, Japan. The emergency department of this teaching hospital accepts
around 6000 ambulance transports and 15000 walk-in patients every year. Post graduate year (PGY) 1
residents and PGY-2 resident manage patients in the emergency department after gaining final approval
from physicians above PGY-3. Those with more than 3 years of experience treat patients under their own
discretion,
Medical records were reviewed for walk-in patients older than 15 years who had come to our emergency
department from September 2018 to May 2019. During this period, a total of 695 patients had undergone
RIDTs after a thorough clinical interview. Exclusion criteria were as follows: patients who had simultaneously undergone other tests, such as blood examination and chest x-ray for detecting more severe differential
diagnosis than influenza: patients who had prolonged symptoms and had already visited a doctor within
2 weeks: patients who were transferred to another hospital and/or those who were prescribed antibiotics.
After the application of these exclusion criteria, 380 patients were included in the study.
Patient information regarding comorbidities and presenting symptoms was obtained from the medical records
written by the ER physicians. Comorbidities were defined as those related to the risks of influenza-related
complications (Fig 1).6,11 Physician information was acquired regarding their years of experience. As of
physicians with more than 3 years of experience, we also checked whether they specialize in internal medicine
or in other fields (such as surgeons, radiologists, anesthesiologists etc.)
This study was approved by the institutional ethics committee (No. 1093), and written informed consent
was waived because of the retrospective design.
Rapid influenza diagnostic tests
The RIDT that we used in this study was Quick Chaser Flu A, B® (Mizuho Medy).12,13 This commercially
available and widely used testing kit is based on immunochromatographic assay; a prior systematic review
had concluded the overall sensitivity of this test to be 53˜62% in clinical practice.7,8 Testing was performed
as per the manufacturer’s instructions.
Influenza Activity
In Japan, influenza surveillance is conducted as part of the National Epidemiological Surveillance of Infectious
Diseases (NESID). The medical institution from each sentinel, selected by the prefectural government reports
the weekly number of influenza cases to the area health center, and this data can be used to estimate the
prefectural incidence of influenza.14 According to the NESID, the number of cases per sentinel exceeding 10.0
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per sentinel indicate an alert level. Therefore, we defined the influenza activity as high, when the number of
cases per sentinel was greater than 10.0.14
Statistical Analysis
Continuous variables were presented as mean values with standard deviation and were examined using
the Student’s t-test. Nominal variables were compared using Pearson’s chi-squared test. Multiple logistic
regression analysis was used to identify factors that influence the administration of antivirals. Baseline
variables with p<0.20 in univariate analysis were included in the multivariable models. A p-value less than
0.05 was considered statistically significant. All statistical analysis was performed with IBM SPSS version
22.0.
Results
During the study period, 695 patients were tested for influenza using RIDTs at the emergency department.
315 patients were excluded, including 270 patients who had undergone multiple tests, 39 patients who had
a medical examination history within 2 weeks, 5 patients who were prescribed antibiotics, and 1 patient
who was transferred. Three hundred-eighty patients were finally included in the analyses, 185 (48.7%) with
RIDT-positive, and 195 (51.3%) with RIDT-negative. Among the patients with positive RIDT, 141 were
prescribed antivirals while 44 were treated conservatively. Among the patients with negative RIDT, 20 were
prescribed antivirals while 175 were treated conservatively.
Clinical information and its relation to antiviral prescription are shown in Table 1. Patient’s symptom of
cough (p=0.014), contact with another influenza patient (p<0.001), influenza activity in the region (p<0.001)
differed significantly between groups treated with antivirals and groups treated conservatively. Patient’s age,
sex, comorbidities, or clinical symptoms besides cough did not differ significantly between groups treated
with antivirals and groups treated conservatively.
Next, we conducted a multivariate analysis considering clinical factors that we assumed to be relevant to
the prescription of antivirals in the univariate analysis (Tables 2, 3). Sex, age, comorbidities, the presence
of cough, fever, results of RIDT, contact with influenza patient, influenza activity, and time from symptom
onset were included in the model as covariates. The presence of fever was defined as body temperature above
the cutoff value of 38.3 (100.9). Physician’s status was also included in the analysis in terms of number
of years of experience in Table 2, and specialty in Table 3. PGY 1-2 residents, PGY 3-5 residents, and
PGY 6 or greater residents examined 257, 83, and 46 patients, respectively. Internists examined 93 patients
while non-internists examined 36 patients. The patient’s age, sex and the presence of comorbidities did not
significantly affect the doctor’s decision of antiviral prescription. Table 2 shows that the RIDT result had the
largest influence on antiviral prescription (OR, 26.8; 95% CI, 13.5-53.5; P<0.001), followed by high influenza
activity (OR, 2.6; 95% CI, 1.4-5.1; P=0.004), and 12 hours within symptom onset (OR, 2.2; 95% CI, 1.0-4.7;
P=0.042). Regarding the years of experience, physicians PGY3 or greater were more willing to prescribe
antivirals than PGY 1-2 residents. Table 3 shows that among physicians greater that PGY 3, internists
prescribed fewer antivirals than non-internists, though the difference was not statistically significant.
Finally, we hypothesized that doctors with more years of experience tend to prescribe antivirals to patients
who do not require it according to the evidence-based recommendation. The guidelines recommend antiviral
prescription for patients with high risk of complications, that is those who are “older than 65 years old”
or “have comorbidities.” Based on these recommendations, we divided the patients into “high-risk” and
“low-risk.” 87 patients were defined as “high-risk” and 293 patients were “low-risk.” Then we compared the
prescription rate of antivirals between these two groups based on the physician’s years of experience (Table
4). Physicians with more than 3 years of experience prescribed significantly more antivirals to low-risk
patients compared to those with less than 2 years of experience (p<0.001).
Discussion
In our observational study, we sought to confirm the clinical information that influences the antiviral prescription behavior of doctors. We found that antiviral prescription was associated with patient factors (the
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result of the RIDT and time from symptom onset), environmental factors (influenza activity in the local
region), and physician factors (the doctor’s years of experience). When we focused on the physician factors,
having more years of experience led to more frequent administration of antivirals. This tendency was evident
in patients with low risk of complications, although this population is not expected to benefit so much from
antiviral treatment.
The relationship between the doctor’s years of experience and specialty and their decision to prescribe antiviral agents has been implied in several prior studies15-17 ; however, all of them were survey-based researches
and thus could not deny recall bias. On the other hand, our study was derived from the review of medical
records, so we were able to establish a more reliable association between physicians’ years of experience and
prescription rate of antivirals.
The reason why physicians neglect evidence-based recommendations is said to be variable, including lack
of awareness, lack of familiarity, and inertia of previous practice.18 Our results are consistent with previous
findings that physicians tend to neglect evidence-based medicine when they are more experienced and have a
dominant practice style.19,20 Moreover, although not significant, the fact that internists prescribed less than
non-internists implied that lack of awareness could be a large contributing factor. This situation may be
unique to Japan, where there are few acute care physicians, so non-internists must work at the emergency
department. Nevertheless, the successful introduction of evidence-based medicine into real clinical practice
is difficult and requires continuous feedback.20 Further studies on its barriers, and subsequent educational
interventions, which is in this case against the high prescription rate of antivirals by physicians older than
PGY 3 and non-internists, may improve the quality of practice pertaining to influenza.22
Finally, our study showed that the decision of antiviral prescription also depended on the time of the patient’s
arrival since symptom onset. Generally, RIDTs tend to produce false-negative results if conducted too early
(<12 hours), due to the low level of virus shedding at that time.23 In this study, we can infer that doctors
acknowledged this limitation and were inclined toward prescribing antivirals to patients with negative RIDT
if they presented themselves within 12 hours of symptom onset.
Several limitations should be acknowledged in this study. First, this study is based on medical records
during a single influenza season at one hospital, so these findings may not apply to other influenza seasons
and hospitals. Second, our study population had a restriction in that we enrolled only walk-in patients.
However, patients brought in by ambulance are usually prescribed antivirals if they are suspected of having
influenza. Also, selection bias may exist because this study only enrolled patients who had undergone RIDTs.
However, in current practice, RIDTs are only used when influenza is suspected. Therefore, this population
may well represent patients with clinical presentation suspectable of influenza. The pre-test probability could
vary between each patient, but we took that into consideration by including factors other than RIDTs that
may influence antiviral prescription in our analysis. Finally, we did not evaluate the patient outcome after
the prescription of antivirals, so we could not accurately measure the effects of treatment in this study.
In conclusion, our study demonstrated that the clinician’s decision to prescribe antivirals was influenced by
the results of the RIDT, the clinician’s years of experience, influenza activity, and time since symptom onset.
Evidence-based indications for antivirals, such as patient’s age, comorbidities, and presentation within 48
hours of symptom onset, were often neglected in real practice. We should promote educational interventions
for older ER clinicians as well as PGY 1–2 residents to improve the quality of practice with regard to
influenza.
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Table 1 Clinical information and its association with antiviral prescription

RIDT+ positive (%)
Sex (male), n (%)
Age (yr), mean±SD
Body temperature (), mean±SD
Symptoms, n (%)
Cough
Myalgias
Chills or Sweats
High Risks for Complications, n (%)
Age >= 65
Comorbidities
Epidemiologic Information, n (%)
Contact with influenza patient
High Influenza activity
Time from symptom onset, n (%)
< 12 hours
12hours˜48 hours
>= 48 hours

Antiviral prescription

Antiviral prescription

Yes (n=166)
84.9
52.4
35.2±18.7
38.2±0.98

No (n=214)
20.6
52.8
35.1±17.4
38.1±0.88

p
<0.001***
0.94
0.97
0.099*

71.1
13.3
35.5

58.9
15
38.3

0.014**
0.64
0.58

10.8
15.7

8.4
19.6

0.42
0.32

50
64.5

32.2
43

<0.001***
<0.001***
0.13

25.3
63.3
11.4

28
54.2
17.8

Data are mean±SD or %
+

RIDT, rapid influenza diagnostic test

*p<0.1; **p<0.05; ***p<0.01
Table 2 Multivariate factors that influence a physician’s decision to prescribe antiviral drugs according to
the physician’s status classified by years of experience.

Sex, male
Age >= 65
Comorbidities
RIDT+ positive
Cough
Fever

Odds ratio

95% CI

p

1.3
1.7
0.82
26.8
0.85
1.2

0.70-2.3
0.60-4.7
0.38-1.7
13.5-53.5
0.43-1.7
0.66-2.1

0.43
0.33
0.59
<0.001***
0.63
0.56
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Contact with influenza patient
High Influenza activity
Time from symptom onset
12hours˜48 hours
< 12 hours
>= 48 hours
ER Physician
PGY++ 1-2 resident
PGY++ 3-5 resident
PGY++ 6 or greater

+

Odds ratio

95% CI

p

1.4
2.6

0.77-2.7
1.4-5.1

0.26
0.004***

1 (Reference)
2.2
0.86

1 (Reference)
1.0-4.7
0.35-2.1

0.042**
0.75

1 (Reference)
3.9
5.3

1 (Reference)
1.8-8.3
2.0-14.4

<0.001***
0.001***

RIDT, Rapid influenza diagnostic test;++ PGY, post-graduate year

*p<0.1; **p<0.05; ***p<0.01
Table 3 Multivariate factors that influence physician’s decision of antiviral prescription
according to the physician’s status classified by specialty.

Sex, male
Age >= 65
Comorbidities
RIDT+ positive
Cough
Fever
Contact with influenza patient
High Influenza activity
Time from symptom onset
12hours˜48 hours
< 12 hours
>= 48 hours
ER Physician
PGY++ 1-2 resident
Internists
Non-Internists

+

Odds ratio

95% CI

p

1.3
1.8
0.78
28.4
0.87
1.2
1.4
2.5

0.71-2.4
0.63-5.0
0.37-1.6
14.1-57.1
0.44-1.7
0.66-2.1
0.75-2.6
1.3-4.8

0.4
0.28
0.51
<0.001***
0.69
0.56
0.29
0.005***

1 (Reference)
2.2
0.86

1 (Reference)
1.0-4.7
0.35-2.1

0.046**
0.75

1 (Reference)
3.7
6.3

1 (Reference)
1.8-7.7
2.3-17.8

<0.001***
<0.001***

RIDT, Rapid influenza diagnostic test;++ PGY, post-graduate year

*p<0.1; **p<0.05; ***p<0.01
Table 4 Prescription rate based on the physician’s status and patients’ risk of complications

PGY 1-2 resident
PGY 3-5 resident
PGY 6 or greater

High-risk patients

p

Low-risk patients

p

22/55
8/18
5/14

0.88

72/196
37/65
22/32

<0.01 ***
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Data are %
PGY, post-graduate year
*p<0.1; **p<0.05; ***p<0.01
Figure legend
Figure 1 Comorbidities considered risk factors for influenza-related complications
Figure 2 Flowchart of patient inclusion criteria
RIDT, rapid influenza diagnostic test
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