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ABSTRACT

Background. We analyzed the underlying cause of
death recorded in hospitalized patients with laborato-
ry-confirmed influenza.

Methods. The present study included all patients with a
laboratory-confirmed diagnosis of influenza during the
influenza seasons 2009-2010 to 2013-2014 who were at-
tended to in hospital and died. Their underlying cause
of death according to the International Classification of
Diseases 10th Revision was obtained from the Navarre
Mortality Registry.

Results. Among 49 patients studied, the underlying
causes of death were 35% influenza, 4% pneumonia,
14% other respiratory diseases, 10% circulatory disease
and 37% other causes.

Conclusions. Non-cardiorespiratory causes accounted
for a third of deaths in patients with confirmed influ-
enza, thus all-cause mortality should be considered in
estimating the full burden of influenza mortality.
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RESUMEN

Fundamento. La mortalidad por gripe no se conoce
bien porque la mayoria de las personas que mueren
por gripe no se confirman por laboratorio. Analizamos
la causa basica de muerte registrada en los pacientes
hospitalizados con gripe confirmada por laboratorio.

Métodos. Se incluyeron todos los pacientes con diag-
ndstico de gripe por laboratorio que habian sido aten-
didos en el hospital y murieron durante las temporadas
2009-2010 a 2013-2014 en Navarra. La causa bésica de
muerte se obtuvo del Registro de Mortalidad.

Resultados. Entre los 49 pacientes estudiados, la causa
basica de muerte fue en el 35% gripe, en el 4% neumonia,
en el 14% otras enfermedades respiratorias, en el 10%
enfermedades cardiovasculares y en el 37% otras causas.

Conclusiones. Un tercio de las muertes en pacientes con
gripe confirmada se asignaron a causas no cardiorres-
piratorias. Deberian tenerse en cuenta todas las causas
para estimar la carga total de la mortalidad por gripe.

Palabras clave. Causa de muerte. Certificado de defun-
cioén. Gripe. Sindrome gripal. Mortalidad.
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INTRODUCTION

Influenza virus circulation is usual-
ly associated with increased mortality
in populations!. Influenza-related deaths
mainly affect persons with major chronic
conditions?, and these comorbidities tend
to prevail as the underlying cause in death
certificates®. As most influenza cases are
not laboratory tested, the actual impact of
influenza on mortality is not well known.
Different approaches have been used to
estimate the burden of mortality caused
by influenza: considering excess all-cause
mortality or specific causes such as influ-
enza and pneumonia, or respiratory and
cardiovascular diseases*’. This study ana-
lyzed the underlying cause of death record-
ed in hospitalized patients with laborato-
ry-confirmed influenza.

METHODS

The study was conducted in the region
of Navarra, Spain, with around 640,000 in-
habitants. The Navarra Ethical Committee
for Medical Research approved the study
protocol. A high standard of patient confi-
dentiality was maintained.

All the six general hospitals of the re-
gion were included in the study. Influenza
surveillance in hospitals was based on pro-
tocol, which specified early detection and
nasopharyngeal and pharyngeal swabbing
of all hospitalized patients with influen-
za-like illness, considered to be the sudden
onset of any general symptom (fever or fe-
verishness, malaise, headache or myalgia)
in addition to any respiratory symptom
(cough, sore throat or shortness of breath).
The request for the influenza test was avail-
able to all hospital physicians. Swabs were
processed by real-time reverse-transcrip-
tion polymerase-chain-reaction assay in
two laboratories in the region (Complejo
Hospitalario de Navarra and Clinica Uni-
versidad de Navarra), and samples positive
for influenza A(HIN1)pdm09, A(H3N2) and
B viruses were identified.

The departments of clinical microbiol-
ogy and preventive medicine of the hospi-
tals participated in the active search and
reporting of all influenza positive patients.
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The vital status of influenza positive pa-
tients was evaluated at hospital discharge
and 30 days after the diagnosis.

The present analysis included all pa-
tients with a laboratory-confirmed diagno-
sis of influenza during the influenza seasons
2009-2010 to 2013-2014 who were attended
in hospital and died during the hospital ad-
mission or in the 30 days following the di-
agnosis of influenza. Their underlying cause
of death according to the International Clas-
sification of Diseases 10th Revision (ICD-10)
was obtained from the Navarra Mortality
Registry, and was classified in the following
categories: influenza (codes J09-J11), pneu-
monia (codes J12-J18), other respiratory
diseases (codes J00-JO8 and J19-]99), circu-
latory diseases (codes 100-199), malignant
neoplasms (codes C00-C97) and other caus-
es (rest of the codes). The non-underlying
causes of death derived from the death cer-
tificate were explored as a complementary
analysis.

From the electronic healthcare records,
we obtained the following baseline vari-
ables: sex, age, major chronic conditions
(heart disease, lung disease, renal disease,
cancer, diabetes mellitus, cirrhosis, demen-
tia, stroke, immunodeficiency, rheumatic
disease and body mass index =40 kg/m?),
influenza vaccination in the corresponding
season, and admission diagnosis catego-
rized as severe acute respiratory illness,
exacerbation of a chronic condition attrib-
utable to influenza, and other reasons. A
descriptive analysis was made of the char-
acteristics of the cases included and the dis-
tribution of causes of death. The two-tailed
Fisher’s exact test and Chi-square test were
used to compare categorical variables.

RESULTS

Over the study period, a total of 2852
patients hospitalized with influenza-like
illness were swabbed, 737 (26%) were labo-
ratory-confirmed for influenza, and among
them, 49 (7%) died. The six general hospi-
tals of the region reported laboratory-con-
firmed cases and five of them reported
deaths among influenza cases. Five to nine
deaths were recorded for each influenza
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Table 1. Association between selected variables and influenza coded as the underlying
cause of death in patients who died with laboratory-confirmed influenza

Total Influenza coded
n n o p value

Sex 1.000
Male 21 7(33)
Female 28 10 (36)
Age groups (years) 0.351
<65 17 8 (47)
65-84 17 4(24)
=85 15 5(33)
Major chronic conditions 0.015
No 6 5(83)
Yes 43 12 (28)
Vaccination status 0.549
No 28 11 (39)
Yes 21 6 (29)
Hospital admission diagnosis 0.0092
Severe acute respiratory illness 38 17 (45)
Exacerbation of a chronic condition 6 0 (0)
Other 5 0 (0)
Influenza virus type/subtype 0.082>
A(HIN1)pdm09 23 11 (48)
A(H3N2) 23 6 (26)
B 3 0(0)
Time interval diagnosis-death (days) 0.564
<7 26 831
=7 23 9 (39)
Season NA
2009-2010 5 2 (40)
2010-2011 7 4(57)
2011-2012 6 1(17)
2012-2013 9 3(33)
20132014 22 7(32)
Total 49 17 (35)

NA: not available

2 Comparison between patients admitted with severe acute respiratory illness versus the other two categories.
> Comparison between patients with influenza A(HIN1)pdm09 virus and other subtypes identified.

season studied, except for season 2013-
2014, in which 22 deaths (45%) were includ-
ed. Among all studied patients, 28 (57%)
were women, median age was 76 years
(range 28-97 years), 43 (88%) had a major
chronic condition, and 21 (43%) had been
vaccinated in the corresponding influenza
season. The admission diagnosis was se-
vere acute respiratory illness in 38 patients
(78%), exacerbation of a chronic condition
in 6 patients (12%), and other admission
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diagnoses (scheduled admission for sur-
gery or treatment, urinary sepsis, gastro-
enteritis and cancer complications) in the
remaining patients (10%). Influenza virus
subtype A(HIN1)pdm09 was detected in 23
patients, A(H3N2) in 23, and B in 3. The me-
dian time between diagnosis and death was
6 days (range 0-51 days) (Table 1). Influen-
za coded as the underlying cause of death
was less frequent in patients with major
chronic conditions (83% vs. 28%; p=0.015).
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Among patients admitted with severe acute
respiratory illness, 45% (17/38) were coded
with influenza as the underlying cause of
death versus none of those admitted with
other diagnoses (p=0.009) (Table 1).
Influenza was coded as the underlying
cause of death in 35% of patients (17/49),
pneumonia in 4% (2/49), other respiratory
cause in 14% (7/49), circulatory diseases
in 10% (5/49), malignant neoplasms in 16%
(8/49), and all other causes of death in 20%

(10/49) (Fig.1).

Other causes
20%

Influenza
36%

Malignant
neoplasms
16%

Pneumonia

Circulatory 4%

diseases
10%

Other Respiratory diseases
14%

Figure 1. Percentage distribution of causes of
death in hospitalized patients with laborato-
ry-confirmed influenza in Navarra, Spain, influ-
enza seasons 2009-2010 to 2013-2014 (n=49)

Distribution of cause of death was eval-
uated in 2013-2014 season and in other sea-
sons separately, and no differences were
appreciated with respect to the total. By
virus type/subtype, influenza was coded
in 48% (11/23) of patients with a confirmed
diagnosis for A(HIN1)pdm09 virus, in 26%
(6/23) in those confirmed for influenza
A(H3N2) and in none of three confirmed for
influenza B. Thirty-eight deaths were in pa-
tients admitted with severe acute respira-
tory illness, and 45% of them were coded
with influenza as the underlying cause of
death, 5% with pneumonia, 18% with other
respiratory diseases, 5% with circulatory
diseases, 13% with neoplasms, and 13%
with other causes of death (Table 2).

Information on non-underlying caus-
es of death was available for 37 (76%) pa-
tients, and in two of them influenza was
coded as a cause, resulting in a total of 19
(39%) patients with influenza coded as any
cause of death.

DISCUSSION

In this study we analyze the underly-
ing cause of death coded in hospitalized
patients who died with a laboratory-con-
firmed diagnosis of influenza. Influenza was
coded as the underlying cause of death in

Table 2. Underlying cause of death in patients with laboratory-confirmed influenza by virus subtype,

hospital admission diagnosis and influenza season

Virus type/subtype Hospital admission diagnosis Influenza season
f death T Severe acute Exacerbation 2009-2010
Cause of deal otal A(;-Il];;) AH3N2) B respiratory  of chronic ~ Other to 22?)113
pam illness condition 20122013
n% nC) n@ n® n (%) n (%) n@ nf) n®
Influenza 1735 11 (48) 6 (26) 0(0) 17 (45) 0(0) 000 10 (37) 7(32)
Pneumonia 24 0(0) 14 1(33) 2(5) 0(0) 000 1(4) 15
Other respiratory
diseases a4 1@ 626 00 7(18) 0 0 3(an 418
Circulatory
diseases 5(10) 3(13) 14 1(33) 2(5) 2(33) 1(20) 5(19) 0(0)
Malignant
neoplasms 8 (16) 5(22) 209 1(33) 5(13) 1(17) 2 (40) 5(19) 3(14)
Other causes 102 3d3) 760 0O 5 (13) 360 24 3an 732
Total 49 (100) 23 (100) 23 (100) 3 (100) 38(100) 6 (100) 5(100) 27(100) 22 (100)
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35% of the cases, and this percentage was
lower in patients with major chronic condi-
tions. Only 53% of deaths were due to res-
piratory causes, a percentage that rose to
63% if both respiratory and cardiovascular
diseases were included. In a similar analy-
sis Mustacello et al. found 47% and 80% of
deaths, respectively®. Considering multiple
causes of death, underlying and non-under-
lying, the proportion of influenza coded as
a cause of death reached 39% of all influen-
za-related mortality.

The number of deaths included in the
study notably increased in the 2013-2014
influenza season. This finding can be ex-
plained by the sum of several factors:
in this season influenza A(H3N2) and
AHIND)pdmO09 viruses co circulated and
presented several relevant mutations, the
influenza vaccine effectiveness was low,
several outbreaks were detected in nursing
homes and long term care facilities affect-
ing high risk persons?, and lastly, although
the protocol for influenza in hospitals re-
mained unchanged, some improvements in
the detection of hospitalized patients with
influenza were also possible. Nevertheless,
the distribution of cause of death among
patients who died with laboratory-con-
firmed influenza was not different between
the 2013-2014 season and the four previous
influenza seasons.

These results are the average of five in-
fluenza seasons with cases due to different
virus types and subtypes. Although the in-
fluenza test is available for all hospital physi-
cians, most persons dying from influenza-re-
lated causes are probably not tested, and
without a laboratory-confirmed test they are
less likely to be coded as influenza. There-
fore in this study the proportion of deaths
coded as influenza may be overestimated.

As observed in previous studies, a vi-
rological diagnosis of influenza does not
necessarily mean that influenza is record-
ed as the underlying cause of death, thus
underestimating influenza burden in the
Statistics of Causes of Death®!*!!, Influenza
can trigger secondary bacterial infections
or exacerbate existing chronic conditions,
and these comorbidities usually prevail as
the underlying cause of death. The burden
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of influenza-related mortality has usually
been estimated based on the excess mortal-
ity from influenza and pneumonia, and the
Centers for Diseases Control and Prevention
have proposed extending these estimates to
include excess deaths from all respiratory
and cardiovascular diseases*. According to
our results, 37% of the mortality in patients
with laboratory-confirmed influenza would
remain uncounted, and would only be iden-
tified by including all other causes of death
in the analysis. Our study adds to others
that support the need to consider all-cause
mortality to estimate the total burden of
influenza mortality®!®, These results also
suggest the importance of considering all-
cause deaths to quantify the total effect of
the influenza vaccine on mortality.

In conclusion, these results show that
influenza coded as any cause of death only
represents a small part of all influenza-re-
lated mortality. Non-cardiorespiratory
causes accounted for a relevant proportion
of influenza-related deaths, thus all-cause
mortality should be considered to estimate
the full burden of influenza mortality.
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