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VERSION 1 - REVIEW 

REVIEWER Edward Goldstein 
Harvard TH Chan School of Public Health Boston, MA 02115 USA 

REVIEW RETURNED 09-Sep-2018 

 

GENERAL COMMENTS The paper under review estimates the risk of death for hospitalized 
patients with influenza-like illness (ILI) associated with various 
comorbidities. The study draws upon a large dataset in Taiwan, 
and it appears to be well designed and should serve as a useful 
addition to the literature. Below are some suggestions to the 
authors. 
 
1. Presence/absence of influenza in the study subjects couldn’t be 
ascertained in this paper. At the same time, risks for mortality may 
well depend on the etiology behind the ILI syndrome. The reviewer 
wonders if it is possible to use influenza surveillance data to 
separate cases into ones occurring during periods of 
moderate/high vs. low influenza circulation, and perform separate 
analysis for each category. Such analysis should further hone the 
characterization of fatality risks for future cases of ILI 
hospitalization. 
 
2. The results of the paper suggest that both COPD/asthma and 
hypertension are associated with diminished risk of fatality for 
hospitalized elderly patients with ILI. At the same time, nearly 60% 
of hospitalized elderly have a recent diagnosis of COPD/asthma, 
and nearly 64% have a recent diagnosis of hypertension. The 
reviewer presumes that those percentages are significantly higher 
than the population prevalence of those underlying conditions (for 
example, prevalence of COPD/asthma in the US elderly is about 
17%). This leads to the following two suggestions: 
 
2.1 It should be interesting to evaluate the risk for mortality 
associated with various other comorbidities for hospitalized elderly 
who have a) Hypertension; b) COPD/asthma; c) Heart diseases; d) 
Possibly other frequent underlying health conditions 
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2.2 It would be interesting, if possible, to utilize population 
prevalence data for various underlying health conditions to assess 
the risks for ILI-related mortality (and hospitalization) associated 
with them (and not just risk for mortality conditional on 
hospitalization with ILI). For examples, COPD/asthma and 
hypertension are presumably risk factors for influenza-associated 
mortality, though they indicate lesser risk for mortality for those 
who are already hospitalized with ILI.  

 

REVIEWER Toshihiko Takada 
Department of Healthcare Epidemiology, School of Public Health 
in the Graduate School of Medicine, Kyoto University 

REVIEW RETURNED 17-Oct-2018 

 

GENERAL COMMENTS This study investigated the prognostic utility of underlying 
comorbidities among inpatients with influenza-like illness (ILI) in 
different age groups. This reviewer raised the following concerns 
about this study. 
 
#1 The target population 
Unfortunately, this reviewer could not understand what the target 
population of this study was. Influenza or ILI? 
 
i) In the case in which the target population was influenza 
The authors stated in discussion, “our study population involved 
ILI cases rather than laboratory-confirmed influenza cases. 
However, it is difficult to obtain laboratory confirmation for every 
case of influenza in clinical settings…”. Therefore, it seems that 
the ideal target population of this study was influenza cases. 
However, ILI was developed for respiratory disease surveillance 
(including influenza, but not only for influenza), not as the 
alternative for influenza cases. Because influenza virus is different 
from other viruses in terms of virulence, vaccination, and 
treatment, the strategy for influenza is also different from those for 
other viruses. Thus, it is not appropriate to use ILI instead of 
influenza in this research question. Furthermore, the definition of 
ILI by the authors seem very different from the original version, 
and it included various noninfectious conditions like tension 
headache, nausea alone, and so on. It is not reasonable to apply 
the result in this very heterogenous conditions to updating 
guidelines for specific virus (influenza). 
 
ii) In the case in which the target population was ILI 
As stated above, the definition of ILI by the authors was too 
heterogenous including various non-infectious condition. I have no 
idea how to apply the result in this heterogenous conditions for 
developing specific recommendation in clinical settings. 
 
In both situations, the research question and its relevance in 
clinical practice were not clear. 
 
#2 Confounding factors? 
The authors used the word “confounding factors” in their 
manuscript. However, the word is not appropriate in prognostic 
research. Assuming this research investigated prognostic utility of 
underlying comorbidities, but not causal relationship, I could not 
understand what the authors wanted to assert by using 
“confounding factors”. 
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REVIEWER Nuria Torner 
Public Health Agency of Catalonia Barcelona, Spain University of 
Barcelona , Catalonia , Spain 

REVIEW RETURNED 02-Nov-2018 

 

GENERAL COMMENTS Comment to the editor 
This paper presents data for assessment of ILI related mortality in 
Taiwan during 6 natural years . 
It is well known that seasonal influenza may lead to death from 
other causes, such as pneumonia, congestive heart failure, or 
chronic obstructive pulmonary disease. It has been recognized for 
many years that influenza is underreported on death certificates 
and patients aren’t always tested for seasonal influenza infection, 
particularly the elderly who are at greatest risk of seasonal 
influenza complications and death. 
Some deaths – particularly among the elderly – are associated 
with secondary complications of seasonal influenza (including 
bacterial pneumonias). Thompson MG et al. Updated Estimates of 
Mortality Associated with Seasonal Influenza through the 2006-
2007 Influenza Season. MMWR 2010; 59(33): 1057-1062. 
Because Influenza virus infection may not be identified in many 
instances because influenza virus is only detectable for a short 
period of time and/or many people don’t seek medical care until 
after the first few days of acute illness, the autors consider the 
broad category of Influneza Like Illness instead of confirmed 
influenza. Only counting deaths where influenza was included on a 
death certificate would be a gross underestimation of seasonal 
influenza’s true impact. And it also depends on each country’s 
capacities for extensive laboratory work-up. Thus ILI is accepted 
as a proxy to Influenza mortality. 
Some considerations as to the stucture of the manuscript: 
• Title ,abstract 
design: e.g. prospective, randomised, blinded, cohort 
is missing , please include 
 
Introduction: 
 
Pg5 line 5 
comprehensive analysis on the age-specific comorbidities 
association with the fatality of admission patients with ILI. 
Please rephrase appropiately if you mean : 
comprehensive analysis on the age-specific comorbidities 
associated to fatality on hospital admitted ILI patients. 
 
Does the Taiwan’s National Health Insurance Research Database 
provide information as to death Certificates ? Is the outcome also 
included in the data base provided 
The autors state that ILI-associated fatalities were the main 
outcome of interest , but a definition of what is considered ILI-
associated fatality ? 
 
Pg 5 line 14 
 
Please rephrase : 
Antiviral/antibiòtic treatments and prevention and control 
procedures such as immunization .... ( does this refer speciphically 
to influenza immunization ? Does it include pneumococcal 
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immunization?) and non pharmaceutical preventive measures 
through health education. 
 
In the introduction the implemented guidelines for seaonal 
influenza vaccination in Taiwan should be included . 
As to antiviral treatment is it administered only in influenza 
laboratory confirmed cases or empirically? 
Methods 
 
The pediàtric category , from 0-18 includes highly susceptible to 
complications and fatal outcome individuals , those aged 0-1 year 
of age . It would be more suitable to have the analysis of pediatrics 
split , at least in 2 groups: 
0-1 Years old 
>1-17 years old 
 
Results 
Pg 9 line 40 
In all age groups, most associations found were in the direction of 
comorbidities increasing the likelihood of fatality rates, except for 
allergic rhinitis, which was found to reduce the likelihood of fatality 
rates in all age groups. Elderly ILI patients with hypertension, 
hyperlipidaemia, and COPD/asthma also showed statistically 
significant reductions in fatality rates. 
 
Either move tha statement to the discussion section or delete from 
results , this is given as results in the same section further on. 
Pg 9 line 55 , rephrase 
.......Of ILI –associated fatality was in those patients 
Pg 11 line 44 defence is mispelled... defense 
Pg 13 line 14 
The autors State they did not find studies with comprehensive 
anlysis and well-adjusted on the risk of comorbidities contributing 
to influenza /ILI-related fatality in pediàtrics. 
That is surprising , Because each year, influenza-associated 
pediatric deaths are reported. Wprldwide , and speciphically in the 
US. Young children have the highest death rates, especially 
infants aged <6 months. Many studies have been working on the 
advocacy of Increasing vaccination among children, pregnant 
women, and caregivers of infants to reduce influenza-associated 
pediatric deaths. 
Young children and children with preexisting conditions, 
particularly neurologic disorders, are overrepresented among 
influenza-associated pediatric deaths 
There are several recent publication on the issue: 
Shang M et . Influenza-Associated Pediatric Deaths in the United 
States, 2010-2016. al.Pediatrics2018 vol: 141 (4) pp: e20172918 
Edwards KM. What Have We Learned About Influenza Deaths in 
Children and How Can We Do Better? Pediatrics. 2018 
Apr;141(4). pii: e20174313. doi: 10.1542/peds.2017-4313. Epub 
2018 Feb 12. 
A commentary based on several references 
Peebles PJ et al. Influenza-associated mortality among children - 
United States: 2007-2008. Influenza Other Respir Viruses. 
2011;5(1):25–31pmid:21138537 
Wong KK et al.. Influenza-associated pediatric deaths in the 
United States, 2004-2012. Pediatrics. 2013;132(5):796–
804pmid:24167165 
Extra confounders identified , could they be adjusted for too? 
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BMI and Obesity is docimented as a risk factor for bad prognosis 
in severe influenza, and vaccination history is also relevant and 
should be included in the adjusted model 
 
Discussion pg 15 line 26 
 
What do you mean by lack of solid evidence on global vaccination 
recommendations ? Do ypu mean in Taiwan ? 
I wouldn’t generalize this statement as to be global , please clarify 

 

 

VERSION 1 – AUTHOR RESPONSE 

II. Reviewers' Comments and Authors’ Responses: 

(A) Reviewer #1:  

Reviewer Name: Edward Goldstein 

Institution and Country: Harvard TH Chan School of Public Health, Boston, MA 02115 USA 

 

[Comment #1] 

The paper under review estimates the risk of death for hospitalised patients with influenza-like illness 

(ILI) associated with various comorbidities. The study draws upon a large dataset in Taiwan, and it 

appears to be well designed and should serve as a useful addition to the literature. Below are some 

suggestions to the authors. 

1. Presence/absence of influenza in the study subjects couldn’t be ascertained in this paper. At the 

same time, risks for mortality may well depend on the etiology behind the ILI syndrome. The reviewer 

wonders if it is possible to use influenza surveillance data to separate cases into ones occurring 

during periods of moderate/high vs. low influenza circulation, and perform separate analysis for each 

category. Such analysis should further hone the characterization of fatality risks for future cases of ILI 

hospitalization. 

 

[Response #1] 

This point is very valuable to make clearly. Thank you for the research idea to use subgroup analysis 

to provide more specific risk assessment of influenza-like illness. According to Taiwan Centers for 

Disease Control surveillance data [Ref 31], the flu season in Taiwan is from December to April of next 

year. We conducted an analysis by comparing the flu season months and non-flu season months to 

evaluate the fatalities by different comorbidities in hospitalised ILI patients. Ten comorbidities showed 

small difference in proportions between flu and non-flu seasons among hospitalised ILI cases with 

statistical differences in Table 3. Among them, three comorbidities (cardiovascular diseases, 

dementia/epilepsy and tuberculosis) demonstrated slightly higher case fatality rates during flu 

seasons than those in non-flu seasons with statistical significance. The ILI cases during flu season 

may have different risks for mortality comparing to the ILI cases in non-flu season given different 

underlying conditions. We revised the Methods and Results, and amended Table 3 in the manuscript 

on page 44, line 51-56; page 46, line 43-52.  
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Table 3. Proportions of comorbidity and case fatality rates (CFRs) of comorbidity in patients 

hospitalised due to influenza-like Illness in Taiwan, January 1, 2005 to December 31, 2010. 

  Proportion of Comorbidity   CFR of Comorbidity 

 
Flu Season
※ 

  
Non-Flu 

Season 
   Flu Season※   

Non-Flu 

Season 
   

Population, N (% of all) 
36,1

97  

(43.4

9) 
 
47,0

30  

(56.5

1) 
   36,197  

(43.49

) 
 47,030  

(56.51

) 
  

Comorbidity N (%)   N (%) 
p-

value# 
    

Fatality(

N) 

CFR(

%) 
  
Fatality(

N) 

CFR(

%) 

p-

value# 
  

Heart Disease 
9,33

9  

(25.8

0) 
 
12,4

37  

(26.4

4) 
0.036 *  1,064  

(11.39

) 
 1,336  

(10.74

) 
0.129  

PVD 716  
(1.98

) 
 973  

(2.07

) 
0.357   95  

(13.27

) 
 130  

(13.36

) 
0.956  

Hypertension 
12,8

97  

(35.6

3) 
 
17,7

66  

(37.7

8) 

<.000

1 
*  1,246  (9.66)  1,673  (9.42) 0.472  

Hyperlipidaemia 
2,98

8  

(8.25

) 
 
4,18

3  

(8.89

) 
0.001 *  197  (6.59)  247  (5.90) 0.233  

CVA 
6,99

6  

(19.3

3) 
 
9,93

9  

(21.1

3) 

<.000

1 
*  869  

(12.42

) 
 1,102  

(11.09

) 
0.008 * 

Dementia/Epilepsy 
3,48

1  

(9.62

) 
 
4,96

2  

(10.5

5) 

<.000

1 
*  452  

(12.98

) 
 571  

(11.51

) 
0.041 * 

COPD/Asthma 
14,1

98  

(39.2

2) 
 
18,4

48  

(39.2

3) 
0.996   1,124  (7.92)  1,397  (7.57) 0.248  

Allergic Rhinitis 
4,68

6  

(12.9

5) 
 
6,02

7  

(12.8

2) 
0.577   110  (2.35)  133  (2.21) 0.628  

Autoimmune Disease 275  
(0.76

) 
 360  

(0.77

) 
0.925   18  (6.55)  31  (8.61) 0.334  

Severe Liver Disease 123  
(0.34

) 
 166  

(0.35

) 
0.749   14  

(11.38

) 
 13  (7.83) 0.305  

Peptic Ulcer Disease 
6,15

3  

(17.0

0) 
 
8,36

1  

(17.7

8) 
0.003 *  645  

(10.48

) 
 821  (9.82) 0.190  

Diabetes 
6,93

0  

(19.1

5) 
 
9,48

6  

(20.1

7) 

<.000

1 
*  756  

(10.91

) 
 977  

(10.30

) 
0.209  

Gout 
1,98

0  

(5.47

) 
 
2,69

3  

(5.73

) 
0.112   194  (9.80)  225  (8.35) 0.088  

Hyperthyroidism 230  
(0.64

) 
 312  

(0.66

) 
0.619   16  (6.96)  25  (8.01) 0.646  

Hypothyroidism 225  
(0.62

) 
 333  

(0.71

) 
0.130   32  

(14.22

) 
 41  

(12.31

) 
0.512  

CKD 
2,82

9  

(7.82

) 
 
3,78

8  

(8.05

) 
0.207   419  

(14.81

) 
 508  

(13.41

) 
0.105  

Cancer without 

Metastasis 

1,64

0  

(4.53

) 
 
2,47

3  

(5.26

) 

<.000

1 
*  204  

(12.44

) 
 325  

(13.14

) 
0.510  

Metastatic Cancer 
1,72

2  

(4.76

) 
 
2,54

2  

(5.41

) 

<.000

1 
*  347  

(20.15

) 
 503  

(19.79

) 
0.771  

Haematological 

Malignancy 
372  

(1.03

) 
 550  

(1.17

) 
0.053   58  

(15.59

) 
 79  

(14.36

) 
0.607  

Congenital 

Immunodeficiency 
13  

(0.04

) 
 17  

(0.04

) 
0.986   1  (7.69)  0  (0.00) 0.245  

Organ Transplantation 58  
(0.16

) 
 65  

(0.14

) 
0.412   3  (5.17)  2  (3.08) 0.557  
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AIDS 26  
(0.07

) 
 37  

(0.08

) 
0.722   3  

(11.54

) 
 6  

(16.22

) 
0.601  

Tuberculosis 
1,26

4  

(3.49

) 
 
1,81

9  

(3.87

) 
0.004 *  188  

(14.87

) 
 220  

(12.09

) 
0.025 * 

Mental Illness 774  
(2.14

) 
 
1,04

7  

(2.23

) 
0.390   57 (7.36)  68  (6.49) 0.468  

Pregnancy/Postpartum 150  
(0.41

) 
 184  

(0.39

) 
0.600     0 (0.00)  0  (0.00) −   

#Chi-square test between flu seasons and non-flu seasons. 
※Flu season was defined as the patients hospitalised on index date from December 1st to April 30th of 

next year; non-flu season was defined as the patients admitted on the date other than flu season 

months. 
*P<0.05 

 

 

[Comment #2] 

The results of the paper suggest that both COPD/asthma and hypertension are associated with 

diminished risk of fatality for hospitalised elderly patients with ILI. At the same time, nearly 60% of 

hospitalised elderly have a recent diagnosis of COPD/asthma, and nearly 64% have a recent 

diagnosis of hypertension.  

The reviewer presumes that those percentages are significantly higher than the population prevalence 

of those underlying conditions (for example, prevalence of COPD/asthma in the US elderly is about 

17%). This leads to the following two suggestions: 

 

2.1 It should be interesting to evaluate the risk for mortality associated with various other 

comorbidities for hospitalised elderly who have a) Hypertension; b) COPD/asthma; c) Heart diseases; 

d) Possibly other frequent underlying health conditions 

 

[Response #2.1] 

The proportions of comorbidities in patients hospitalised with ILI were shown in Table 1 in the 

manuscript. For example, the percentage of COPD/asthma in the study population was 39.23%. The 

CFR and unadjusted odds ratio of each comorbidity in patients hospitalised with ILI among the three 

age groups (paediatrics, adults and elderly) and overall patients were presented in Table 2 in the 

manuscript. The risk for mortality associated with various comorbidities showed similar pattern among 

the three age groups; but, in elderly patients, hypothyroidism (aOR 1.48, 95% CI: 1.11-1.98), and 

severe liver disease (aOR 1.94, 95% CI: 1.13-3.30) showed significantly increased risk of ILI-

associated deaths (p < 0.05). The results were presented in Fig. 2 and page 47, line 33-56. 

 

2.2 It would be interesting, if possible, to utilize population prevalence data for various underlying 

health conditions to assess the risks for ILI-related mortality (and hospitalization) associated with 

them (and not just risk for mortality conditional on hospitalization with ILI). For examples, 

COPD/asthma and hypertension are presumably risk factors for influenza-associated mortality, 

though they indicate lesser risk for mortality for those who are already hospitalised with ILI. 
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[Response #2.2] 

Thank you for your suggestions to study the risk of hospitalization and mortality of ILI patients in the 

community (including all cases with/without hospitalization). We identified a cohort of community ILI 

cases from outpatient clinics in our NHI research database, and then analyzed their risk of admission, 

intensive care and death. However, the validity and accuracy of comorbidity coding among 

hospitalised cases is better than the coding at outpatient clinics setting in NHI research database. We 

are trying to resolve the limitations and hope to analyze this topic in the near future.  

 

(B) Reviewer #2 

Reviewer Name: Toshihiko Takada 

Institution and Country: Department of Healthcare Epidemiology, School of Public Health in the 

Graduate School of Medicine, Kyoto University 

 

[Comment #1] 

This study investigated the prognostic utility of underlying comorbidities among inpatients with 

influenza-like illness (ILI) in different age groups. This reviewer raised the following concerns about 

this study.  

 

#1 The target population 

Unfortunately, this reviewer could not understand what the target population of this study was. 

Influenza or ILI?  

 

i) In the case in which the target population was influenza 

The authors stated in discussion, “our study population involved ILI cases rather than laboratory-

confirmed influenza cases. However, it is difficult to obtain laboratory confirmation for every case of 

influenza in clinical settings…”. Therefore, it seems that the ideal target population of this study was 

influenza cases. However, ILI was developed for respiratory disease surveillance (including influenza, 

but not only for influenza), not as the alternative for influenza cases. Because influenza virus is 

different from other viruses in terms of virulence, vaccination, and treatment, the strategy for influenza 

is also different from those for other viruses. Thus, it is not appropriate to use ILI instead of influenza 

in this research question. Furthermore, the definition of ILI by the authors seem very different from the 

original version, and it included various noninfectious conditions like tension headache, nausea alone, 

and so on. It is not reasonable to apply the result in this very heterogeneous conditions to updating 

guidelines for specific virus (influenza).  

 

ii) In the case in which the target population was ILI 

As stated above, the definition of ILI by the authors was too heterogeneous including various non-

infectious condition. I have no idea how to apply the result in this heterogeneous conditions for 

developing specific recommendation in clinical settings.  
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In both situations, the research question and its relevance in clinical practice were not clear. 

 

[Response #1] 

Studying patients with ILI provided more clinically relevant scenarios for physicians to identify 

vulnerable patients, since symptoms and signs are vital clues to support clinical management, and 

appear much earlier than laboratory confirmation. Virological identifications for influenza are more 

time-consuming, expensive, and impractical to cover all suspected cases with mild outcome. 

Influenza-Like Illness (ILI) became a surrogate indicator for clinical practice in the timely surveillance 

and measurement of the disease burden of influenza. Moreover, most influenza-related pneumonia 

cases are complicated with secondary bacterial, rather than primary viral, pneumonia. Therefore, the 

aim of this study targeted prognosis of hospitalized patients with ILI, which included common 

presentations of influenza: fever, sore throat, headache, musculoskeletal and gastrointestinal 

symptoms [Ref 5, 6, 7]. Our study population involved ILI cases rather than laboratory-confirmed 

influenza cases. There were variations in terms of virulence, vaccination, and treatment strategies for 

influenza and other respiratory pathogens. The fatality risk assessment of ILI is not equal to influenza. 

We revised the Introductions on page 41, line 18-34 and acknowledged this limitation in Discussions 

to prevent misleading interpretation of results on page 51 line 42 to page 52, lines 4. 

 

The definition of ILI in this study was based upon Taiwan Emergency Department-Based Syndromic 

Surveillance System [Ref. 4]. We added 6 codes (382.9、461.9、465.8、466.0、487.1、780.6) after 

comparing the code-based syndromic surveillance for ILI from USA [Ref. 27]. We revised the 

descriptions of the definition of ILI in the section of Methods on page 43, line 23-30. 

 

[Comment #2] 

#2 Confounding factors? 

The authors used the word “confounding factors” in their manuscript. However, the word is not 

appropriate in prognostic research. Assuming this research investigated prognostic utility of 

underlying comorbidities, but not causal relationship, I could not understand what the authors wanted 

to assert by using “confounding factors”.  

 

[Response #2] 

Thank you for your comments and correction. We revised the “confounding factors” to “covariates” on 

page 40, 48, 51, 52. 
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(C) Reviewer #3:  

Reviewer Name: Nuria Torner 

Institution and Country: Public Health Agency of Catalonia, Barcelona, Spain; University of Barcelona, 

Catalonia, Spain 

[Comment #1] 

This paper presents data for assessment of ILI related mortality in Taiwan during 6 natural years. 

It is well known that seasonal influenza may lead to death from other causes, such as pneumonia, 

congestive heart failure, or chronic obstructive pulmonary disease. It has been recognized for many 

years that influenza is underreported on death certificates and patients aren’t always tested for 

seasonal influenza infection, particularly the elderly who are at greatest risk of seasonal influenza 

complications and death.  

Some deaths – particularly among the elderly – are associated with secondary complications of 

seasonal influenza (including bacterial pneumonias). Thompson MG et al. Updated Estimates of 

Mortality Associated with Seasonal Influenza through the 2006-2007 Influenza Season. MMWR 2010; 

59(33): 1057-1062. 

Because Influenza virus infection may not be identified in many instances because influenza virus is 

only detectable for a short period of time and/or many people don’t seek medical care until after the 

first few days of acute illness, the authors consider the broad category of Influenza Like Illness 

instead of confirmed influenza.  Only counting deaths where influenza was included on a death 

certificate would be a gross underestimation of seasonal influenza’s true impact.  And it also depends 

on each country’s capacities for extensive laboratory work-up. Thus ILI is accepted as a proxy to 

Influenza mortality. 

Some considerations as to the structure of the manuscript: 

•  Title, abstract  

design: e.g. prospective, randomized, blinded, cohort   

is missing, please include  

 

[Response #1] 

Thank you, we revised the title to “A National Retrospective Cohort Study to Identify Age-Specific 

Fatality Risks of Comorbidities among Hospitalised Patients with Influenza-Like Illness”.    

 

We revised the ABSTRACT by adding “study design” on page 39, line 17-31. 

 

[Comment #2] 

Introduction: 

Pg5 line 5 
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comprehensive analysis on the age-specific comorbidities association with the fatality of admission 

patients with ILI.  

Please rephrase appropriately if you mean: 

comprehensive analysis on the age-specific comorbidities associated to fatality on hospital admitted 

ILI patients. 

 

[Response #2] 

Thank you for your correction. We rephrased the sentence to “comprehensive analysis on the age-

specific comorbidities associated with fatality on hospital admitted ILI patients” on page 42, line 35-40. 

 

[Comment #3] 

Does the Taiwan’s National Health Insurance Research Database provide information as to death 

certificates? Is the outcome also included in the data base provided?  

The authors state that ILI-associated fatalities were the main outcome of interest, but a definition of 

what is considered ILI-associated fatality? 

 

[Response #3] 

This study did not link with the National Death Certificate dataset of Taiwan. Fatality case is defined 

by discharge information recorded in the National Health Insurance Research Database as “hospital 

mortality” (discharge transfer code ‘4’). Additionally, we also included cases that discharged under 

critical conditions (discharge transfer code ‘A’), who also withdrew from the National Health Insurance 

and had not received any healthcare services in the following 12 months after hospital discharge. We 

added the definition on page 44 lines 26-38.    

 

[Comment #4] 

Pg 5 line 14  

Please rephrase: 

Antiviral/antibiotic treatments and prevention and control procedures such as immunization .... (does 

this refer specifically to influenza immunization? Does it include pneumococcal immunization?) and 

non-pharmaceutical preventive measures through health education. 

 

[Response #4] 

Thank you for your suggestions. Influenza and pneumococcal vaccination are both important 

prevention measures for respiratory illness. In fact, most public health agencies have emphasized 

non-pharmaceutical preventive measures (such as requiring respiratory patients to wear oral masks, 

frequent hand washing, and avoiding crowded areas etc.) that have public health impact, since the 

outbreak of SARS in 2003 [Ref 25]. We rephrased the session on page 42 and lines 35-40.  
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[Comment #5] 

In the introduction the implemented guidelines for seasonal influenza vaccination in Taiwan should be 

included. As to antiviral treatment is it administered only in influenza laboratory confirmed cases or 

empirically? 

 

[Response #5] 

Thank you, we revised the introduction and added the influenza vaccination guideline by Taiwan CDC 

[Ref 23]. Free flu vaccination program started in 1998 for population over age 65 years in Taiwan. The 

target vaccination population expanded year after year with the consideration of age, comorbidity and 

occupational exposure. In 2018, all adults over 50 years and pediatric population from 6 months to 18 

years were recommended for vaccination. In addition, high risk occupations in healthcare, livestock 

workers, live-poultry market workers, and residents in long-term care facilities or jail were all covered. 

Furthermore, patients with obesity and chronic underlying diseases and pregnant women are 

recommended to receive vaccination after physician evaluation but lack of definite criteria. We revised 

the session on page 42, line 15-33.  

In Taiwan, antiviral treatment for influenza is administrated empirically for clinically suspected flu 

patients without requiring laboratory confirmation. 

 

[Comment #6] 

Methods  

The pediatric category, from 0-18 includes highly susceptible to complications and fatal outcome 

individuals, those aged 0-1 year of age.  It would be more suitable to have the analysis of pediatrics 

split, at least in 2 groups: 0-1Years old, >1-17 years old 

 

[Response #6] 

Infants under 1-year-old have distinctive physiology and immunology responses to infections. The 

prognosis in this age group may be different from other young children. There were only 986 cases 

under 12 months (1.18% of the total cases) hospitalised with ILI in our cohort, compared to 18861 

cases (22.67%) between 1 to 17 years old. The case number of infants under 12 months old were not 

sufficient to perform a separate GEE risk analysis for fatality with comprehensive underlying health 

conditions. We revised the Discussions on page 52, line 29-36. 

 

[Comment #7] 

Results  

Pg 9 line 40  

In all age groups, most associations found were in the direction of comorbidities increasing the 

likelihood of fatality rates, except for allergic rhinitis, which was found to reduce the likelihood of 

fatality rates in all age groups. Elderly ILI patients with hypertension, hyperlipidaemia, and 

COPD/asthma also showed statistically significant reductions in fatality rates. 
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Either move that statement to the discussion section or delete from results, this is given as results in 

the same section further on. 

 

[Response #7] 

We deleted the duplicate statement because the Discussions has this information on page 50, line 55 

to page 51, line 22.  

 

[Comment #8] 

Pg 9 line 55, rephrase  

.......Of ILI –associated fatality was in those patients  

 

[Response #8] 

Thank you for your correction. We rephrased the sentence accordingly on page 46, lines 59. 

 

[Comment #9] 

Pg 11 line 44 defence is misspelled... defense  

 

[Response #9] 

Thank you very much for your careful review. We corrected the spelling on page 48, lines 45. 

 

[Comment #10] 

Pg 13 line 14 

The authors state they did not find studies with comprehensive analysis and well-adjusted on the risk 

of comorbidities contributing to influenza /ILI-related fatality in pediatrics. That is surprising, because 

each year, influenza-associated pediatric deaths are reported. Worldwide, and specifically in the US. 

Young children have the highest death rates, especially infants aged <6 months. Many studies have 

been working on the advocacy of increasing vaccination among children, pregnant women, and 

caregivers of infants to reduce influenza-associated pediatric deaths. Young children and children 

with preexisting conditions, particularly neurologic disorders, are overrepresented among influenza-

associated pediatric deaths. 

There are several recent publications on the issue:   

Shang M. et al. Influenza-Associated Pediatric Deaths in the United States, 2010-2016. Pediatrics 

2018 vol: 141 (4) pp: e20172918  
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Edwards KM. What Have We Learned About Influenza Deaths in Children and How Can We Do 

Better? Pediatrics. 2018 Apr;141(4). pii: e20174313. doi: 10.1542/peds.2017-4313. Epub 2018 Feb 

12.  

A commentary based on several references 

Peebles PJ et al. Influenza-associated mortality among children - United States: 2007-2008. Influenza 

Other Respir Viruses. 2011;5(1):25–31pmid:21138537 

Wong KK et al. Influenza-associated pediatric deaths in the United States, 2004-2012. Pediatrics. 

2013;132(5):796–804pmid:24167165 

 

[Response #10] 

Thanks for your comments and providing us recent publications about influenza-associated mortality 

among children. We revised the manuscript and inserted those valuable references [Wong KK, 2013 

as Ref. 14; Peebles PJ, 2011 as Ref. 17] in the Introduction on page 41, line 38-54, and the 

references [Shang M, 2018 as Ref. 47; Edwards KM, 2018 as Ref. 48] in the Discussions on page 50, 

line 10-20. Infants and young children with pre-existing conditions, particularly neurologic disorders, 

are overrepresented among influenza-associated paediatric deaths [Ref. 14, 17, 47, 48]. However, 

previous studies were mostly conducted with univariable analysis without using multivariable analysis 

to adjust for other comorbidities; hence the level of evidence was low [Ref. 8, 11]. Our study showed 

that epilepsy was a specific risk for paediatric patients. We revised the Discussions on page 50, line 

10-20. 

 

[Comment #11] 

Extra confounders identified, could they be adjusted for too?  

BMI and Obesity is documented as a risk factor for bad prognosis in severe influenza, and vaccination 

history is also relevant and should be included in the adjusted model  

 

[Response #11] 

Obesity is associated with increased risk of mortality following influenza infections [Ref 51, 52, 53]. 

Taiwan CDC also offered free vaccination for people with BMI greater than 30. However, obesity, 

immunization and tobacco use were seldom coded in the National Health Insurance system. We 

addressed these limitations in Discussions on page 52, line 17-24.  

 

[Comment #12] 

Discussions  

pg 15  line 26  

What do you mean by lack of solid evidence on global vaccination recommendations? Do you mean 

in Taiwan? I wouldn’t generalize this statement as to be global, please clarify. 
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[Response #12] 

The current vaccination guideline in Taiwan suggested patients with chronic underlying diseases, 

obesity and pregnant women to be evaluated for influenza vaccination, but the level of evidence for 

high risk comorbidities was low [Ref 8]. Our study analyzed a national dataset in Taiwan with good 

representativeness and well-adjusted covariates. The results could support a reference of vulnerable 

groups to target, that may reduce the burden and prevent ILI fatalities caused by influenza and other 

respiratory infectious diseases. In the sentence about global perspective, we were trying to 

emphasize that very few global vaccination recommendations consider different comorbidities in 

various age groups in a more systematic way.  We revised the discussions on page 52, line 40-58.   

 

 

VERSION 2 – REVIEW 

REVIEWER Edward Goldstein 
Harvard TH Chan School of Public Health Boston, MA 02115 USA 

REVIEW RETURNED 27-Jan-2019 

 

GENERAL COMMENTS The reviewer wishes to thank the authors for the changes that 
they’ve introduced. One remaining question that pertains to this 
study is the potential effect of antiviral medications. A number of 
studies have demonstrated benefits, including survival benefits for 
hospitalized influenza patients associated with antiviral uptake, 
e.g. the references in 
https://www.cdc.gov/flu/professionals/antivirals/summary-
clinicians.htm#considerations , including 
https://www.ncbi.nlm.nih.gov/pubmed/20522848 
 
1. The authors report the following study limitations: lack of 
laboratory-confirmed influenza, body mass index, smoking, and 
vaccination history. The reviewer wonders if information on 
antiviral administration is available for this study, and whether this 
covariate can be included in the analyses. 
2. Given the benefits of antiviral administration for influenza 
patients demonstrated in previous studies (e.g. the links above), it 
might be good to include a discussion point on the benefits of 
antiviral administration for hospitalized influenza cases (and ILI 
cases during periods of high influenza circulation, see the 1st link 
above), particularly those with elevated risk of mortality due to 
presence of co-morbidities as shown in the paper. The reviewer 
also wants to point to increases in influenza antiviral uptake for 
hospitalized influenza cases in several countries, e.g. 
https://journals.plos.org/plosone/article/file?id=10.1371/journal.pon
e.0190306&type=printable 
Additionally, the reviewer wants to point out that several countries 
employ alerts that prompt physicians to administer antiviral 
medications to high-risk individuals during periods of elevated 
influenza circulation, e.g. 
https://emergency.cdc.gov/han/han00409.asp 
 
https://www.gov.uk/government/publications/influenza-treatment-
and-prophylaxis-using-anti-viral-agents 
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REVIEWER Nuria Torner 
Public Health Agency of Catalonia, Spain 

REVIEW RETURNED 21-Jan-2019 

 

GENERAL COMMENTS Thank you for ypoue reply and thorough explanations and 
corrections   

 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewers' Comments and Authors’ Responses: 

Reviewer: Nuria Torner 

Institution and Country: Public Health Agency of Catalonia, Barcelona, Spain; University of Barcelona, 

Catalonia, Spain 

[Comment] 

Thank you for your reply and thorough explanations and corrections 

[Response] 

We greatly appreciate your constructive comments to improve the quality of our manuscript.    

 

Reviewer: Edward Goldstein 

Institution and Country: Harvard TH Chan School of Public Health, Boston, MA 02115 USA 

[Comment] 

The reviewer wishes to thank the authors for the changes that they’ve introduced. One remaining 

question that pertains to this study is the potential effect of antiviral medications. A number of studies 

have demonstrated benefits, including survival benefits for hospitalized influenza patients associated 

with antiviral uptake, e.g. the references in https://www.cdc.gov/flu/professionals/antivirals/summary-

clinicians.htm#considerations, including https://www.ncbi.nlm.nih.gov/pubmed/20522848.  

1. The authors report the following study limitations: lack of laboratory-confirmed influenza, body 

mass index, smoking, and vaccination history. The reviewer wonders if information on antiviral 

administration is available for this study, and whether this covariate can be included in the analyses. 

2. Given the benefits of antiviral administration for influenza patients demonstrated in previous studies 

(e.g. the links above), it might be good to include a discussion point on the benefits of antiviral 

administration for hospitalized influenza cases (and ILI cases during periods of high influenza 

circulation, see the 1st link above), particularly those with elevated risk of mortality due to presence of 

co-morbidities as shown in the paper. The reviewer also wants to point to increases in influenza 

antiviral uptake for hospitalized influenza cases in several countries, e.g. 

https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0190306&type=printable.  

Additionally, the reviewer wants to point out that several countries employ alerts that prompt 

physicians to administer antiviral medications to high-risk individuals during periods of elevated 

influenza circulation, e.g. 
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https://emergency.cdc.gov/han/han00409.asp 

https://www.gov.uk/government/publications/influenza-treatment-and-prophylaxis-using-anti-viral-

agents 

[Response] 

Antiviral therapy is an important covariate that may influence the outcomes of morbidity and mortality 

for hospitalized influenza cases. In Taiwan, antiviral treatment for influenza is suggested to 

administrate empirically for high risk patients with Influenza-like Illness (ILI) by Taiwan Centers for 

Disease Control (Taiwan CDC) guideline.  Oral Oseltamivir and inhaled Zanamivir are recommended 

for confirmed cases during non-flu season, and ILI patients with contact, cluster, occupational or 

travel histories during the flu season. Intravenous Peramivir and Favipiravir are reserved as second 

line medications for severe laboratory-confirmed influenza cases or critical ILI cases with strong 

clinical suspicion. All the records of antiviral administration are reported to Taiwan CDC but are not 

included in the National Health Insurance Research Database (NHIRD). This study utilized the de-

identified cohort of NHIRD was limited by the comprehensiveness of vital profiles of vaccination, 

antiviral treatment, and laboratory results of influenza. We denoted the limitations in the discussion 

section on page 14, Line 44.   

 

Our results have confirmed age-specific high risk comorbidities through national cohort of hospitalized 

ILI. Since early antiviral treatment may be beneficial for severe influenza patients, our findings may 

assist policy makers in amending guidelines to promptly prescribe antiviral medications for high-risk 

individuals during the flu season or pandemic outbreak. We revised the discussion accordingly on 

page 15, line 51-60.  

 

 

VERSION 3 - REVIEW 

REVIEWER Edward Goldstein 
Harvard TH Chan School of Public Health 

REVIEW RETURNED 09-Apr-2019 

 

GENERAL COMMENTS As the paper evaluates risks for mortality for hospitalized patients, 
it is unable to assess risks for severe outcomes (including 
mortality) associated with comorbidities for patients presenting for 
treatment in the outpatient setting. It is known that lower 
respiratory tract disease is a major risk factor for influenza-related 
hospitalization (your own paper suggests that 60% of hospitalized 
cases in the elderly with ILI had COPD or asthma, while the 
population prevlaence of COPD/asthma in the elderly is more than 
3-fold lower, even less so in the US) and mortality (though 
perhaps not for mortality given hospitalization). Your study doesn't 
identify that risk factor, and your discusion on antiviral medications 
doesn't include people with chronic lower respiratory disease, 
which the reviewer believes to be a significant limitation. Perhaps 
it is worth mentioning that studies of risk factors for outpatient 
visits (or information on population-level prevalene of 
comorbidities) is needed to complement your analyses with the 
aim of informing mitigation efforts, including vaccination and 
antiviral administration. 
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VERSION 3 – AUTHOR RESPONSE 

Reviewers' Comments and Authors’ Responses: 

Reviewer: Edward Goldstein 

Institution and Country: Harvard TH Chan School of Public Health, Boston, MA 02115 USA 

[Comment] 

As the paper evaluates risks for mortality for hospitalized patients, it is unable to assess risks for 

severe outcomes (including mortality) associated with comorbidities for patients presenting for 

treatment in the outpatient setting. It is known that lower respiratory tract disease is a major risk factor 

for influenza-related hospitalization (your own paper suggests that 60% of hospitalized cases in the 

elderly with ILI had COPD or asthma, while the population prevalence of COPD/asthma in the elderly 

is more than 3-fold lower, even less so in the US) and mortality (though perhaps not for mortality 

given hospitalization). Your study doesn't identify that risk factor, and your discussion on antiviral 

medications doesn't include people with chronic lower respiratory disease, which the reviewer 

believes to be a significant limitation. Perhaps it is worth mentioning that studies of risk factors for 

outpatient visits (or information on population-level prevalence of comorbidities) is needed to 

complement your analyses with the aim of informing mitigation efforts, including vaccination and 

antiviral administration. 

[Response] 

We sincerely thank the reviewer to point out this important limitation, so that we can improve our 

article writing and provide our readers a better data interpretation. Increased healthcare utilization 

was observed for COPD patients with symptoms and other comorbidities1 2. In our study, the 

prevalence of COPD/asthma was 39.23% (Table 1, on page 25) in hospitalised patients with ILI, 

which was much higher compared to community setting. Recent epidemiology studies in Taiwan, the 

prevalence of COPD was about 6%3, and the prevalence of asthma was about 11%4 among general 

population. Taiwan Centers for Disease Control (Taiwan CDC) has had efforts in promoting influenza 

vaccination for high risk population, including patient with COPD or asthma5. Clinically, those patients 

are in a higher priority to hospital admission, and receive treatments including empirical 

antiviral/antibiotic medication to alleviate disease burden5 6. Such an early hospital admission and 

clinical management for hospitalized ILI patients in Taiwan might explain that the adjusted odds ratio 

in our study showed a lower mortality risk for COPD/asthma in the study population of hospitalized ILI 

patients. This result should be carefully interpreted since that risk was different from outpatient 

setting. We have now described the probable mitigation efforts from vaccination and treatment for 

COPD/asthma patients, and stated the difference in the study setting (based on hospitalized ILI 

patients, but not in outpatient) in the discussion on page 51, the 1st paragraph line #17-36. 

 

We also added the good point from the reviewer on the study limitations in the section of the 

Discussion (page 52, the 1st paragraph, lines #24-29).   

 

1. Lopez-Campos JL, Tan W, Soriano JB. Global burden of COPD. Respirology 2016;21:14-23. 

10.1111/resp.12660 

2. Ding B, Small M, Bergstrom G, Holmgren U. COPD symptom burden: impact on health care 

resource utilization, and work and activity impairment. Int J Chron Obstruct Pulmon Dis 2017;12:677-

89. 10.2147/copd.S123896 
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3. Cheng SL, Chan MC, Wang CC, et al. COPD in Taiwan: a National Epidemiology Survey. Int J 

Chron Obstruct Pulmon Dis 2015;10:2459-67. 10.2147/copd.S89672 

4. Ma YC, Lin CC, Yang SY, Chen HJ, Li TC, Lin JG. Time Trend Analysis of the Prevalence and 

Incidence of Diagnosed Asthma and Traditional Chinese Medicine Use among Adults in Taiwan from 

2000 to 2011: A Population-Based Study. PLoS One 2015;10:e0140318. 

10.1371/journal.pone.0140318 

5. Centers for Disease Control ROCT. Influenza Vaccination Programe in Taiwan. 2018  [cited 2019 

May 2]. Available from: https://www.cdc.gov.tw/File/Get/hsUDLK3zshcg-Pmz67rJVA 

6. Centers for Disease Control ROCT. Guideline for Influenza Antiviral Medications. 2018  [cited 2019 

May 2]. Available from: https://www.cdc.gov.tw/File/Get/5lLQw9Gsd8MmD6A9TWJj3Q 
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