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Abstract
Background: From December 2015 until March 2016, an 
influenza epidemic occurred in the Netherlands. There was 
a remarkably high admission rate of young patients without 
comorbidities to our ICU. The severity of their symptoms and 
the admission rate in our ICU seemed even higher than during 
the influenza pandemic in 2009.
Methods: A retrospective observational study was conducted 
for all patients with a proven influenza infection in the ICU. 
Results: Twenty patients were included in the study, of whom 
90% were infected with the influenza A(H1N1)pdm09 strain. 
Patients were dominantly male and younger than 65 years. A 
high incidence of multi-organ failure (80%) and a high mortality 
rate (30%) was noticed in this atypical patient group. In contrast 
to the 2009 influenza A (H1N1)pdm09 outbreak, ileus and lung 
bleeding were observed. 
Conclusion: Facing a new influenza pandemic each year, this 
article illustrates the possible fulminant outcome of influenza, 
even in young and relatively healthy patients. It raises awareness 
for certain symptoms and underlines the need for adequate 
preventive measures.  

Introduction
Seasonal influenza is an acute viral respiratory infection caused 
by different types of the influenza viruses, which have a strong 
antigenic drift.[1] Symptoms are usually mild, but the virus can 
cause severe illness or even death in high-risk patient groups, 
such as young children, the elderly, certain chronic or metabolic 
diseases and immunocompromised patients.[2] 

From December 2015 until March 2016, an annual influenza 
epidemic was present in the Netherlands which lasted for 11 
weeks.[3] In our intensive care unit (ICU) in The Hague, the 
Netherlands, we saw a remarkably high admission rate of young 
patients without comorbidities during this period. This atypical 
patient group developed severe symptoms as multi-organ 

failure secondary to influenza infection. The severity of these 
symptoms and the admission rate to our ICU seemed even 
higher than during the influenza pandemic in 2009. We also 
noticed symptoms that had not or not often been described in 
other articles on influenza.  

One of the isolated influenza strains, the influenza A(H1N1)pdm09, 
was similar to the strain that caused the worldwide epidemic in the 
spring of 2009 and has genetically not changed. The other strains 
isolated in this epidemic were influenza A(H3N2) and influenza B/
Victoria/2/87 and B/Yamagata/16/88.[4]

The abnormal behaviour pattern of the influenza infections and the 
atypical patient group made us wonder why this patient group was 
at risk and if there were clinical similarities to the pandemic in 2009, 
which was caused by the same strain of influenza virus. Therefore, 
we analysed the patient characteristics and outcome of the influenza 
patients admitted to our ICU in the influenza season of 2015-2016. 
The aim of this article is to obtain a better insight into this patient 
group and the severe complications and high mortality in the 
ICU. Additional information about the clinical course of different 
influenza pandemics in especially young patient groups can lead 
to improved awareness of severe symptoms and might lead to the 
adjustment of any preventive measures against influenza infections.  

Materials and methods
A retrospective observational study was conducted in patients 
admitted to the ICU of the Haga Hospital in the Netherlands, 
a top clinical hospital with approximately 600 beds and a level 
III ICU. All patients admitted in the ICU between December 
2015 and February 2016 with a positive nasopharyngeal swab 
for influenza were included in the study. Patient demographic 
characteristics, clinical features, laboratory findings, vaccination 
status and the treatment given were retrospectively collected 
from the clinical patient files using our electronic patient file 
system. Medical ethics committee approval was obtained. 
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In case of a positive influenza A, a subtype analysis was 
performed in the microbiology laboratory of the hospital. If the 
initial test was performed in another hospital, subtype analysis 
could not be performed. 

Additionally, the Acute Physiology and Chronic Health 
Evaluation (APACHE) IV score was calculated, using data from 
the first four hours of admission. If a patient was re-admitted, 
the data of the first admission were used. One patient was 
admitted for one day, transferred to an academic hospital and 
relocated after five days. For this patient, we used the data of the 
second admission. 

Acute respiratory distress syndrome (ARDS)[5] was defined 
according to the Berlin definition and acute kidney injury 
according to the RIFLE criteria.[6] The International Society 
of Thrombosis and Haemostasis- disseminated intravascular 
coagulation (ISTH-DIC) score was used to calculate possible 
DIC[7] and rhabdomyolysis was defined as a more than tenfold 
increase in creatine kinase.[8] An abnormal liver blood test was 
defined as a more than twofold increase of the reference value 
for alanine aminotransferase (ALAT >90 U/l) in combination 
with a twofold increase in bilirubin (>34 µmol/l). 

Results
Microbiological findings 
Twenty-two positive nasopharyngeal influenza samples were 
collected. Two patients were excluded for being transferred to 
another hospital because of logistic reasons within eight hours 
of admission.  
Of the 20 remaining included samples, 18 (90%) tested positive 
for influenza A and two (10%) tested positive for influenza B. In 
one patient, polymerase chain reaction was negative, but a later 
performed RNA was positive for influenza A. Twelve influenza 
A patients were infected with the (H1N1)pdm09 subtype and 
three had the H3N2 subtype. For three patients, the subtype was 
unknown since the initial test was performed in another centre.  

Clinical features 
The baseline characteristics are shown in table 1. As far as known, 
all patients were immune competent. The majority of patients (70%) 
were male, with a median age of 56 years (IQR 48 – 64). Half of the 
patient group had a history of pulmonary disease. One patient was 
diagnosed with sarcoidosis and one other patient with asthma. The 
other eight patients suffered from chronic obstructive pulmonary 
disease. Fourteen patients (70%) were overweight, defined as a 
body mass index (BMI) above 25 kg/m² and five patients (25%) had 
obesity with a BMI above 30 kg/m². One patient was pregnant. 
The median APACHE score was 59 (IQR 50-91). The median 
duration of admission was six days (IQR 2-11), varying from 0 days 
(for instance when a patient died in less than 24 hours of admission) 
to a maximum of 78 days.  

Vaccination status 
Five patients (25%) were vaccinated against influenza. For one 
patient, the vaccination status could not be retrieved. The other 
14 patients were not vaccinated, although four of them required 
an influenza vaccine according to the guidelines of our national 
vaccination program.[9] 

Outcome
Ventilation 
All but one of the patients (95%) required ventilation. One of 
those patients received non-invasive ventilation and the other 18 
patients required invasive ventilation (table 2). The mean time of 
intubation was five days, but there was a large variation between 
patients, varying from one day of intubation to a maximum of 39 
days. Overall, it was noticed that high oxygen requirements and 
high positive end-expiratory pressure settings were necessary, 
especially in the young patients. Seven patients (35%) were 
ventilated in the prone position. Most of them required one or 
two sessions of prone ventilation in the first days. Two patients 
were turned three times in the prone position and one patient 
was turned eight times. This patient was eventually transferred 
for extracorporeal membrane oxygenation (ECMO)[10] to an 
academic centre. Another patient, who initially qualified for 
ECMO, was also transferred but returned after five days with an 
evolved clinical state after more ventilation in the prone position 
and without the use of ECMO. More than half of the subjects had 
ARDS. Two patients (10%) died of a lung bleeding. 

Non-respiratory organ failure 
Creatine kinase was elevated in all patients; varying from a 
maximum of 127 to 240,360 U/l (IQR 550-3333 U/l) (table 2) 
and 40% of the patients had rhabdomyolysis. Eight patients 
(40%) developed novel renal failure, of which five required renal 

Table 1.   Baseline characteristics of patients with confirmed influenza 

admitted to the ICU   

n=20 (100%)

Male sex 14 (70%)

Median age (years) [IQR*] 56 [48 - 64]

Pulmonary History 10 (50%)

Obesity (BMI** > 25 kg/m²) 14 (70%)

Pregnancy  1 (5%)

Influenza vaccination  5 (25%)

Median duration of admission (days) [IQR]  6 [2-11]

Median APACHE score at admission [IQR] 59 [50 - 91]

Influenza A 18 (90%)

Influenza A(H1N1)pdm09 12 (67%)

Influenza A(H3N2)  3 (15%)

Unknown subtype  2 (11%)

Influenza B  2 (10%)

*IQR = interquartile range, **BMI = Body Mass Index
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replacement therapy. 
The majority of patients (80%) developed multi-organ failure. 
One patient (5%) had DIC. Abnormal liver function tests were 
present in seven of our patients (35%) and ileus occurred in 
seven patients (35%).

Superinfections
All patients had a bacterial superinfection. In the sputum 
cultures, Staphylococcus aureus was isolated most frequently, 
followed by Escherichia coli, Streptococcus pneumoniae and 
Enterobacter aerogenes. Moraxella catarrhalis, Pseudomonas 
aerunginosa, Serratia marcescens and Klebsiella pneumoniae 
were isolated less frequently. 
Aspergillus was cultured from respiratory samples in four 
patients (20%). The infection was proven in one patient after a 
postmortem biopsy showed fungal hyphae in the lungs. All four 
of these patients had the influenza A subtype and had all received 
corticosteroids during their admission as part of treatment of a 
refractory shock. Table 3 shows how many days after admission 
a positive culture for aspergillus was grown. It is also shown 
that three out of four patients (75%) had no comorbidities that 
made them more susceptible for an aspergillus infection, such 
as pulmonary disease or a compromised immune system. 

Treatment 
All patients were treated with antibiotics for a suspected 
bacterial superinfection, as well as the standard protocolled 
treatment with selective oropharyngeal decontamination for 
all patients in our ICU. The antibiotics most frequently given 
were ciprofloxacin (90%), flucloxacillin (55%), cefuroxime (40%) 

and amoxicillin (20%). Twelve patients had a proven bacterial 
superinfection with one or more bacteria isolated in the culture. 
Eight patients (40%) received oseltamivir and ten patients (50%) 
received corticosteroids as part of a treatment for refractory shock. 
Voriconazole was given to two patients with an aspergillus 
infection (table 3). For patient Y, this was started five days after 
the first positive culture and for patient Z after 15 days. For 
patient Z, the minimum inhibitory concentration (MIC) was 
determined. This patient was infected with both Aspergillus 
fugimatus and Aspergillus terreus. The MIC for the Aspergillus 
fugimatus was 1, which indicates a susceptible microorganism.  
For the Aspergillus terreus however, there is insufficient 
evidence that the species is a good target for voriconazole.[11] 

Mortality 
The mortality rate among all patients was 40%. All the patients 
who died had an influenza A infection and in six patients the 
influenza A (H1N1) subtype was confirmed. In the other two 
patients, subtype analysis could not be performed. Three of 
the deceased patients received oseltamivir and six received 
corticosteroids. Three out of four patients with an aspergillus 
infection died (table 3). 

Discussion
This article describes the influenza patients in the ICU of the 
Haga Hospital during a seasonal epidemic in the Netherlands. 
Unlike during other seasonal influenza epidemics, affected 
patients were predominately male adults, younger than 65 
years of age. The age distribution and the isolation of influenza 
subtypes correspond to the national data of the Netherlands.[1,4] 

The influenza A(H1N1)pdm09 type is dominant, which is the 
same strain as during the 2009 pandemic.[12] The high mortality 
rate was solely due to the A(H1N1)pdm09 strain and not to 
influenza B. Moreover, publications on the H1N1 pandemic in 

Table 2.  Organ failure during ICU admission for influenza                                                        

n=20 (100%)

Mechanical ventilation 19 (95%)

Invasive ventilation 18 (90%)

Non-invasion ventilation 1 (5%)

Median days of intubation [IQR] 5 [2-11]

Prone ventilation 7 (35%)

Acute Respiratory Distress Syndrome (ARDS) 11 (55%)

Lung bleeding 2 (10%)

Sepsis 15 (75%)

Acute Kidney Injury (AKI) (failure) 8 (40%)

Renal Replacement Therapy 5 (25%)

Rhabdomyolysis 8 (40%)

Ileus 7 (35%)

Anormal liver function test 7 (35%)

Median Creatine Kinase (CK) [IQR] (U/L) 1563 [550 - 3333]

Diffuse Intravasal Coagulation (DIC) 1 (5%)

Bacterial Superinfection 12 (60%)

Multi Organ Failure (MOF) 16 (80%)

Mortality 6 (30%)

Table 3.  Characteristics of influenza patients with an aspergillus infection

Patient W X Y Z

Aspergillus subtype fugimatus fugimatus fugimatus fugimatus & 
terreus

First diagnosis (days 
after admission)

12 days 51 days 3 days 1 day

Diagnostic method RS* RS RS RS + lung 
biopsy

Relevant comorbidities None None COPD None

Corticosteroids Yes Yes Yes Yes

Influenza A ** A (H1N1) A (H1N1) A (H1N1)

Oseltamivir Yes No No No

Voriconazole No No Yes Yes

Mortality No Yes Yes Yes

* RS: Respiratory Sample
** the influenza subtype was unknown
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2009 highlighted that young patients were more affected by viral 
pneumonia and had more complications than to be expected 
during other seasonal epidemics,[13-19] which is comparable with 
our findings. 

The majority of our patient group had no indication for 
vaccination, mainly because of their young age and lack of 
comorbidities. However, one-fourth of the study group had 
a severe infection despite vaccination. The vaccine used in  
the season 2015-2016 included A(H1N1)pdm09, A(H3N2) and 
B(Victoria lineage) and all isolated strains were susceptible to the 
vaccine.[1] The vaccine effectiveness was estimated on 42% for 
the A(H1N1)pdm09 strain and 53% for the B(Victoria lineage) 
strain by the influenza surveillance group of the Netherlands. 
This research group established a protective effect in patients 
above 60 years of age with chronic diseases for this vaccine, but 
the same effect could not be objectified in the age group under 
60 years with comorbidities.[1] 

The vaccine composition for the 2016-2017 influenza epidemic 
in the Netherlands consisted of a influenza A(H1N1)pdm09, 
A(H3N2) and influenza B (Brisbane and Phuket) strain.[20] 
Even if there was a sufficient protective effect of the vaccine, 
severe infections might be expected if the incidence of influenza 
A(H1N1)pdm09 in younger patients is as high as in the 2015-
2016 season. 

Sepsis and ARDS were the most common symptoms of organ 
failure. Compared with other studies, the rate of ARDS and DIC 
was similar.[15] A high incidence of prone-position ventilation 
was observed and one patient required ECMO. Another 
frequent symptom of organ damage was rhabdomyolysis, with 
some extremely high values of creatine kinase. The cause of 
the noteworthy high CK of 240,360 U/l in one patient was a 
viral myositis, confirmed by a tissue biopsy. High CK levels are 
described often after H1N1 infections[13] and it is considered a 
biomarker of severity in influenza infections.[21] 

Ileus was a common symptom in our research group, despite 
ICU protocols which dictate low dosages of opiates and 
sedation and the early use of prokinetics and laxatives. This is 
a remarkable finding, given that ileus as a symptom of severe 
influenza infections has not been described in other articles 
on influenza. This could be because of a lack of awareness of 
the possible combination of ileus and influenza infections. 
However, any relationship between the symptoms and an 
influenza infection cannot be proven due to the small research 
group.

Co-infections with both bacteria and fungi were frequently 
objectified in our patient group. This underlines the importance 
of early antibiotic treatment[22] for severe influenza infections 
and underscores the importance of the diagnostics towards 

fungal co-infections infections in patients who fail to respond 
initial treatment. 

Remarkably, two patients died because of acute lung bleeding. 
Both patients had a positive respiratory sample for aspergillus 
and a tracheostomy. Autopsy in the first patient showed blood 
in the lungs and diffuse inflammatory pulmonary changes. It 
confirmed the aspergillus infection by showing local invasive 
fungal hyphae in the lungs. There were no signs of a trachea-
aortic fistula. Unfortunately, there was no consent for autopsy 
in the other patient. The cause of the haemoptysis might be due 
to a fistula or to late inflammatory effects of the influenza and/
or aspergillus infection. It has been described that influenza 
virus infections can cause diffuse alveolar haemorrhage.[23] In 
performed autopsies after influenza A(H1N1) infections, a 66% 
incidence of alveolar haemorrhage has been established.[24] 
However, based on the design of this study it was not possible to 
test or confirm this hypothesis.

Strength and limitations 
This retrospective report is based on ICU admission in a large 
city in the Netherlands and it provides valuable descriptive 
information. It illustrates the possible severe outcome of 
influenza and raises awareness for certain symptoms and patient 
groups in future pandemics. However, the research group is 
too small to provide standardised statistical analyses. Also, the 
results do not reflect on clinical features in less severe cases not 
admitted in the ICU. Another limitation is that the inclusion 
of patients was retrospectively performed by collecting positive 
nasopharyngeal swabs, which means that theoretically there 
could be an underestimation if not all patients with influenza 
were tested. However, the awareness of a possible influenza 
infection in the Haga Hospital each year is high and swabs are 
frequently taken in the process of preventive measurements. 
The study population in our hospital might differ from the 
influenza patients that have been described in research in 
ICUs in academic centres in the Netherlands, where one might 
expect older patients with more comorbidities in the first place, 
given the tertiary function of these centres. Therefore, research 
conducted in these centres might give a misleading higher 
percentage of patients with comorbidities and influenza. 

Conclusion
Since we face new influenza pandemics each year, awareness 
of the fulminant course of disease that the influenza virus 
can cause is extremely important, especially for the influenza 
A(H1N1)pdm09 strain. This study provides useful information 
about the clinical course of the influenza pandemic in the ICU 
in 2015-2016. It was noticed that a large group of young and 
relatively healthy people were admitted to the ICU with a severe 
influenza infection and a high incidence of multi-organ failure 
and a high mortality rate. In contrast to the 2009 influenza A 
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(H1N1)pdm09 outbreak, ileus and lung bleeding were observed. 
Since the reason for this is yet unknown, we should be aware of 
these symptoms during the next outbreak and more research is 
recommended in patients in and outside the ICU.   

Disclosures 
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