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Introduction

Influenza is a common and potentially severe 
illness, which causes seasonal epidemics, 

resulting anually in the death of over 250.000 
people.[1]

In the 20th century there where three influenza 
pandemics, which took the lives of millions of 
people, each one of them being caused by a new 
viral strain. The most notorious and lethal pandemic 
was the Spanish Flu, which lasted from 1918 until 
1919. The mortality rate of the Spanish Flu ranges 
somewhere between 2 and 20% (approximatively 
20 to 100 million people died)[2], in comparison to 
the mortality rate of seasonal influenza: 0.1%. The 
high mortality rate was the result of an increased 
infection rate (50%) but also due to the severity of 
symptoms, probably caused by a powerful imune 
response. Another characteristic of this pandemic 
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was the fact that 99% of the deceased where 
people under the age of 65 and at least half of them 
belonged to the age group of 20-40 years [3]. It is 
presumed that the people who are usually afflicted 
during the seasonal influenza (children under the 
age of 5 and the elderly) where partially protected 
because of an anterior exposure to an influenza 
epidemic that took place in 1889.

The pandemics that followed: The Asian Flu 
in 1957 (influenza A virus, strain H2N2) and the 
Hong Kong Flu in 1968 (influenza A virus, strain 
H3N2) where less devastating. The mortality was 
lower because of the discovery of antibiotics that 
could control secondary bacterial infections and 
also due to the sanitary and preventive measures 
that where taken. 

In 2006, an avian strain , H5N1 raised concerns 
of a new influenza pandemic, because of the high 
virulence and lethality amongst bird communities, 
fortunately it did not evolve into a form easily 
transmitted to humans.

In april 2009, a new viral strain appeared, 
the so called “swine flu” caused by the influenza 
virus A(H1N1). The first cases where reported in 
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Mexico and the United States. WHO declared it a 
pandemic on June the 11th 2009, because of a high 
rate of transmission[4].

The 2009 influenza A (H1N1) pandemic

ECDC defines swine flu as an infectious disease 
that affects pigs, wild birds, cattle, horses and 
humans. Interspecies transmission is very rare. 
The are 3 influenza A strains amongst pigs: H1N1, 
H1N2, H3N2. Since the 1950’s, human infections 
with this kind of viruses where occasionally 
reported, especially in people who worked in 
direct contact with pigs. Seventeen cases where 
described in Europe since 1958 [5].  

From the beginning of the 2009 pandemic, 
1483520 cases and 25174 deceases where declared 
worldwide. In Romania 6994 cases where confirmed 
through lab tests, out of which 121 died [6]. 

Risk factors for severe evolution of influenza

The age group mostly affected was 25-64 years 
[8,9,10]. It is presumed that elderly people had been 
immunized during anterior influenza epidemics. 
The risk factors identified for severe evolution 
of influenza during the 2009 influenza pandemic 
are: asthma, diabetes, obesity, cardiac diseases, 
immunosuppression, COPD, neurological diseases 
amongst children (cerebral palsy, muscular 
dystrophy and other development disorders)[11].  

A study published by Melissa Kaufman, et al [12] 
singles out exactly the groups at risk of developing 
a severe form of influenza: obese patients, young 
people, pregnant women, patients with COPD. 
The majority of patients described in their 
study needed admission to the ICU, MV, where 
they received Oseltamivir and broad spectrum 
antibiotics. The case of the pregnant woman 
ended up in a premature birth. In this study, the 
authors concluded that people predisposed to 
have a severe evolution are those with: risk factors 
(COPD, smoking, obesity, pregnancy), tachipnoea 
(>24 breaths/min) and hypoxia (O2 sats <95%, 
with O2). In the case of obese patients (BMI > 35 
kg/m2) no cause-effect relation was found with the 
severe evolution of swine flu. 

Many studies reported severe influenza cases 
among pregnant women. In one of these studies, 
the majority of pregnant women presenting to the 
hospital where in their second or third trimester 
[13]. Most of them had mild to moderate symptoms 
but their condition rapidly progressed to a severe 

form of influenza. It was observed that early 
administration of the treatment (≤2 days from the 
onset of symptoms) led to better outcome. Late 
administration of treatment was followed by more 
admissions to the ICU or death. In the same study, 
the authors described cases of influenza with post-
partum onset, with severe evolution and in some 
cases followed by death, which raises concern 
that severe cases of influenza can appear even in 
the post-partum period [13]. It is possible that 
the cardiological, immunological, respiratory and 
hormonal changes which occur during pregnancy 
may contribute to a higher rate of mortality and 
morbidity amongst pregnant women [14].

Although it still isn’t known if the treatment 
with Oseltamivir and Zanamivir is safe during 
pregnancy, it was pointed out that without 
treatment there is a higher risk of premature births 
[15,16,17].

Case presentation

We are presenting the case of a 61 year old 
patient, bedridden because of a neurological 
disorder secondary to rachianesthesia, who was 
undergoing a recovery programme. The patient 
presented to the emergency department with a 
history of 12 days of fever, chills, initially dry cough 
that progressed to productive cough, fatigue, 
headache and myalgia. He took symptomatic 
medication but his condition worsened and the 
patient became intensely tachypneic, polypneic 
and ortopeneic. The patient had not received the 
newest antiviral vaccine and his illness appeared 
during the peak of the influenza pandemic.

On admission the patient was afebrile, 
polypneic (RR= 34-36/min), with a HR of 80 b/
min, BP=100/60 mmHg , SpO2= 77% without 
oxygen, 84-86% via face mask. He had perioronasal 
cyanosis, fine crackles could be heard at the right 
pulmonary base and two thirds of the left hemi 
thorax, consolidation, non-painful abdomen, 
liver edge at the costal margin. The diagnosis on 
admission was: acute respiratory insufficiency, 
edematous bronchopneumonia. Influenza in 
observation.

The lab tests showed: normal hemoleucogram, 
moderate inflammatory syndrome (ESR=76mm/h, 
fibrinogen 602mg%),discrete changes in coagula-
tion (prothrombin concentration of 74% with 
positive FDPs and D-dimer). The acid-base 
equilibrium showed hypoxia (Oxygen saturation 
of 91% with pO2=59mmHg).

Severe influenza caused by the A (H1N1)
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The oxygen saturation maintained low, around 
88% with pO2 of 48 mmHg for about 9 days. 

The pulmonary x-ray showed broncho-
pneumonic areas of consolidation with lateral, 
basal distribution on the right lung and covering 
two thirds of the left lung; with an edematous 

component and important peribrochovascular 
infiltrates. (Figure 1) 

Considering the fact that this respiratory illness 
appeared during the peak of the newer influenza 
pandemic, a PCR test for the influenza A (H1N1) 
strain was performed from the nasopharyngeal 
secretions, which confirmed the suspicion of 
a severe form of influenza (with edematous 
components and probably  secondary bacterial 
infection).

The serologic tests for Mycoplasma pneumo-
niae, Chlamydia pneumoniae, Legionella pneumo-
philla,as well as the urinary pneumococcal and 
Legionella antigen tests where negative. The test 
for seasonal influenza virus was negative and so 
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Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.
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where the hemocultures.
Treatment:
The first measures were: permanent oxygeno-

therapy (via face mask he also received: 50mg of 
hydrocortisone hemisuccinate, aminophylline 
and acetylcysteine), dexamethasone, antiviral 
treatment: oseltamivir 150mg x 2/day, zanamivir 
4 puffs/day. Considering the extreme gravity and 
the great probability that the patient had already 
developed secondary bacterial pneumonia, he also 
received antibiotic therapy: 2g of ceftriaxone, 1.2g/
day i.v linezolid and 400mg/day i.v moxifloxacin 
covering Staphylococcus aureus, gram-negative 
bacilli and bacteria that cause atypical pneumonia. 
The antibiotic treatment was continued for 24 
days.

Evolution:
The further x-ray examinations show a slowly 

regression of the bronchopneumonic consolidation 
centers but also the persistence of the bilateral 
interstitial infiltrates. After 2 weeks of complex 
therapy: antibiotic, antiviral, oxygen therapy 
and dexamethasone, during which the clinical 
and biological evolution was favourable, the 
persistence of these important radiologic changes 
raises serious concerns over the diagnosis (see the 
pulmonary x-rays: Figure 2, 3, 4, 5).

In this context we performed a CT-scan 
that showed bilateral bronchopneumonic 
consolidation and subpleural, apical fibrosis 
(Figure 6). We requested a pulmonary examination, 
which recommended the continuation of 
antibiotic therapy and the administration of 
prednisone 1mg/kg/day, because the CT-scan 
aspect couldn’t differentiate between exsudative 
alveolitis with secondary fibrosis due to influenza 
A(H1N1) and a bacterial bronchopneumonia 
(frequently staphylococcal). They also recommend 
a fibrobronchoscopy with bronchoalveolar lavage 
(BAL) to distinguish between the two conditions.

The antibiotic therapy was continued throughout 
4 weeks. The patient also received his daily dose of 
prednisone: 1mg/kg. After the termination of his 
antibiotic treatment the patient was transferred 
to the Marius Nasta Institute in order to carry 
out the fibrobronchoscopy with the BAL. There 
they confirm the suspicion of pulmonary fibrosis 
secondary to influenza and they continued the 
cortisone therapy.

The discharge diagnosis from the Matei Bals 
Institute of Infectious Diseases was: a severe 
form of influenza caused by the influenza A 
virus, strain (H1N1), complicated by edematous 

bronchopneumonia, acute respiratory insufficiency 
and secondary pulmonary fibrosis, with coagulation 
changes during the infection.

By comparison to the seasonal influenza A 
(H1N1), that shows a 99.6 % resistance to the 
neuraminidaze inhibitors (Oseltamivir, Zanamivir) 
, the CDC reports a 0.5 %(out of the 2040 tested 
strains) resistance in the case of swine flu. The 
resistance to amantadines is 100%.[7]

Discussions

A. Influenza complications
1. Primary viral pneumonia: appears more 

frequently in the elderly or in patients with 
cardiopulmonary disease but it has also been 
documented in pregnant women and healthy, 
immunocompetent individuals. Such cases develop 
quickly after the onset of influenza. Mortality as a 
result to this complication is high and is associated 
with the development of extensive fibrosis and 
interstitial inflammation. Antibiotic therapy does 
not influence the prognosis so the supportive 
treatment is very important. The treatment has to 
include fluid and electrolyte management, oxygen 
therapy, intubation, assisted ventilation and PEEP. 
Clinical improvement begins 5 to 16 days after the 
onset of pneumonia but the radiologic findings 
can last as long as 4 months. The survivors often 
develop diffuse pulmonary fibrosis [18].

The tendency to pulmonary fibrosis after 
severe influenza infections was documented in 
previous studies. In one of them, 10 patients 
with pneumonia secondary to influenza, where 
evaluated during the course of 6 weeks. Five 
patients survived after prolonged oxygen therapy. 
The x-rays and functional pulmonary tests 
performed later, one year after the acute episode 
showed diffuse pulmonary fibrosis [19]. Another 
study focused on chronic pulmonary sequels in 

Severe influenza caused by the A (H1N1)

Figure 6. CT thorax scan – Bilateral bronchopneumonic 
centers and subpleural fibrosis
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children following influenza virus infections with 
influenza A virus (H3N2) (the Hong Kong flu) at 
5, 24 and 42 months of age. Varying degrees of 
interstitial fibrosis, bronchial and bronchiolar 
erosions and metaplasia, obliterative bronchiolitis, 
and interstitial chronic inflammatory infiltrates 
were found.  Pulmonary function tests showed 
an obstructive restrictive pattern. A more severe 
evolution was observed in infants and young 
children, characterized by interstitial pneumonitis, 
pulmonary fibrosis, obliterative bronchiolitis, and 
bronchiectasis [20]. 

From the pathology point of view the most 
common lesions found in primary viral pneumonia 
are: purulent bronchiolitis, mononuclear cell 
infiltration of bronchial and alveolar walls, and 
the formation of hyaline alveolar membranes, a 
descriptive picture which is very similar to that 
of I9I8 influenza. Additionally,they described the 
formation of intra-alveolar fibrinous membranes 
(especially in those who had secondary bacterial 
pneumonia), and there were several showing 
active alveolar fibroplasia which closely resembled 
the acute diffuse fibrosis described in the Hamman 
–Rich syndrome [21]. 

Similar cases of severe influenza pneumonia 
where observed in previous influenza epidemics. In 
the archives of the Institute we found the case of a 
21 year old male admitted in the 1970’s with severe 
edematous pneumonia, who died 24 hours after 
admission. The anatomopathological examination 
showed grey hepatisation extended to both lungs. 

The x-ray is shown in figure 7. 
In a study published in 2009, the researchers 

studied the possibility of inducing pulmonary 
fibrosis on mouse models, after inoculation with 
the the strain H5N1 of the A influenza virus. 
They observed the following: initially there was 
an inflammatory response, but after 30 days 
post-inoculation the majority of mice developed 
different degrees of pulmonary fibrosis [21].

2. Secondary bacterial pneumonia: is a severe 
complication in the case of influenza and must 
be suspected when the general state of a patient 
suffering from influenza, who was improving is 
followed by the recrudescence of fever, chills, 
pleuritic chest pain, and cough productive of 
bloody or purulent sputum. This complication 
is more often seen in the elderly and in patients 
with COPD. The most common bacteria involved 
are: Streptococcus pneumoniae, Haemophilus 
influenzae, Staphylococcus aureus and Moraxella 
catharalis, for which the therapeutic options are 
represented by third generation cephalosporins, 
respiratory floroquinolones, linezolid and 
macrolids.

3. Combined bacterial-viral pneumonia: 
is more common than primary influenza. The 
evolution is more severe in the case of S. aureus 
coinfections. Studies of infection in murine 
models have suggested that some strains of S. 
aureus (Wood 46 and M86/86)  can secrete a 
protease that increases the infectivity of influenza 
virus by cleaving hemaglutinin, so that the mice 
develop a more severe illness with extensive 
pulmonary lesions [23]. But, in another study 
published by Tashiro M, et al they demonstrated 
that, the protease inhibitor, leupeptin prevented 
the replication of the influenza virus, replication 
mediated by staphylococcal proteases.   It also 
suppressed virus replication and development of 
fatal pneumonia in mice co-infected with the virus 
and Staphylococcus aureus [24].

Cardiac complications: Although fulminant 
myocarditis is an uncommon complication of 
influenza, manifested with: fatal arythmias, 
atrioventricular blocks or cardiogenic shock, in 
the case of the 2009 pandemic, some cases were 
reported, even in the pediatric population. In a 
study published in The journal of the American 
College of Cardiology they mentioned the cases 
of three children with fulminant myocarditis. The 
diagnosis was based on laboratory data (elevated 
cardiac enzymes), low LV systolic function and 
histology (in one case). None of the children had 
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Figure 7. X-ray of an influenza pneumonia from the 1970’s 
(archives Mihai Ionescu M.D.– INBI “Prof. Dr. Matei Balş”)



Therapeutics, Pharmacology and Clinical Toxicology68

signs of bacterial infection or sepsis. One child died 
after developing an acute atrioventricular block. 
The other two requiredextracorporeal membrane 
oxygenation, with gradual improvement of the 
ventricular  systolic function over a one week 
period.[25]

Other complications of influenza are represented 
by: exacerbations of COPD, severe evolutions in 
the case of immunocompromised patients, croup, 
CNS complications (seizures, encephalopathy), 
Reye syndrome in the case of underage(<18 years 
of age) patients with flu symptoms, who take 
aspirin. 

In the case of patients hospitalized with severe 
influenza in our clinic, the presence of myocarditis 
clearly aggravated their prognosis. Many patients 
who associated viral myocarditis presented with 
conduction disorders, that rapidly progressed 
to total atrioventricular block. Also, arythmias 
where reported, especially severe bradycardia 
unresponsive to administration of ionotropes.

A group of researchers from the University 
of Michigan reported the fact that patients with 
severe forms of influenza A (H1N1) are at risk 
of developing pulmonary emboli. Out of the 14 
patients admitted to the ICU, 5 of them, with 
previously normal x-rays had pulmonary emboli 
showing on their CT-scans [26]. 

Intensive therapy in patients with swine flu

The decision to admit a patient in the intensive 
care unit and start him on mechanical ventilation 
depends on the gravity factors pointed out earlier in 
this article and the patient’s co-morbidities chronic 
cardiac diseases, COPD, diabetes, neurological 
disorders etc.)[8]. 

Mechanical ventilation is not a method without 
risks. Mechanical ventilation using high tidal 
volumes of can increase vascular filtration pressures, 
which may in turn cause stress fractures to the 
epithelium and basement membrane, thus leading 
to an inflammatory response and a decrease in the 
immune protection against infections, especially 
nosocomial ones (caused by bacteria such as 
Pseudomonas aeruginosa, Strenotrophomonas 
maltophilia, Acinetobacter baumannii), which are 
hard to control with antibiotic therapy[26]. The 
study identifies the predisposing factors that could 
lead to pulmonary injury: high pick inspiratory 
volumes and pressures, a high mean airway 
pressure, surfactant insufficiency or inactivation, 
and other preexisting illnesses [27].

For patients with ARDS, in which mortality 
rates remain high (around 30%) it appears that 
mechanical ventilation might be responsible 
not only for the worsening of the underlying 
pulmonary injury, but could also lead to the 
development of SIRS and finally MSOF. This might 
be generated by the overdistention of pulmonary 
units and the mechanical forces that appear during 
the opening and colabation of the atelectatic areas, 
which exacerbates or initiates inflammation and 
aggravates pulmonary injury [28].

According to a study published by Graeme 
R. Zosky, et al: the degree of pulmonary injury, 
secondary to mechanical ventilation depends on 
the degree of the initial pulmonary injury. The 
study was performed on mouse models, which 
were inoculated with influenza virus type A. The 
infection with influenza virus caused a significant 
increase in inflammatory cells, protein exudate 
and a deterioration in pulmonary functional 
mechanisms, which where not exacerbated by 
mechanical ventilation.[29]

X-ray and CT-scan aspects

The most common radiological finding during 
the 2009 pandemic where ground glass opacities, 
which are not necessarily characteristic to this 
pandemic. In one study, they found centrilobular 
nodules and consolidation [30]. In another study, 
it was observed that even if the initial x-rays or the 
ones performed 24 hours after admission could 
be normal, the progression was towards multiple 
areas of consolidation. On MDCT (multidetector 
computed tomography), the ground-glass opacities 
and areas of consolidation had a predominant 
peribronchovascular and subpleural distribution, 
resembling organizing pneumonia [31].

Conclusions

Compared to the seasonal influenza, the swine 
flu can only distinguish itself through a higher 
transmission rate and the fact that it affects 
younger populations, who where not previously 
immunized. The risk factors for a severe evolution 
of the influenza are represented by: obesity, 
pregnancy, chronic cardiac, pulmonary and 
neurological diseases. Out of most importance is 
that people who have flu symptoms should present 
themselves to the emergency department for an 
early administration of treatment. The correct 
treatment, in the case of severe influenza consists 
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in permanent oxygen therapy, antivirals (duble dose 
of Oseltamivir or Zanamivir for pregnant women) 
and broad spectrum antibiotics, that cover bacteria 
involved in secondary baterial infections. 

Concerning the admission of a patient to the 
ICU and the use of mechanical ventilation, one 
should take notice of the predisposing factors of 
barotrauma, that where mentioned earlier, the 
gravity of the initial pulmonary injury, as well as 
the possibility that the patient might contract an 
infection with a multiresistant bacteria, that would 
obviously aggravate the prognosis.

For people who where not affected by the new 
influenza virus, the vaccination remains the best 
profilactic measure to prevent the disease and 
limit it’s transmission.
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