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Summary

During the 2009/10 influenza A/H1N1v pandemic in Switzerland, we followed the disease course of of all 15 patients with
A/H1N1lv-associated pneumonia whom we identified at our tertiary care hospital. Eight of the patients had previously
known risk factors for A/H1N1v disease compliction, according to WHO criteria. All patients showed signs and/or
symptoms of complicated influenza. 14 patients had to be hospitalised with a median hospital stay of 8-9 days; 6 were
admitted to intensive care, of whom 3 required intubation. According to WHO recommendations, oseltamivir should be
started as early as possible, both in patients with risk factors for severe disease and in any patient presenting with
symptoms of progressive disease. If treated early according to these guidelines, half of our patients might not have
developed pneumonia at all. In the remaining patients without preexisting risk factors, the clinical course of pneumonia
might have been milder. It is questionable whether the delayed oseltamivir treatment still influenced the clinical outcome,
but no patient died; the two patients who were discharged with new home oxygen therapy apparatus had presented
massive preexisting morbidities.
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Introduction

Starting February 2009, an outbreak of respiratory disease took place in Mexico; only weeks afterwards, a novel influenza
- the A/H1N1v virus - was detected as its cause. In April 2009, the first cases were detected in the United States. Other
regions, including Europe, were soon confirming cases, and on 11 June 2009 the WHO announced a phase 6 pandemic.

In Switzerland the first A/H1N1v patient was diagnosed in late April 2009; but cases reached the national epidemic
threshold only in late October (week 43). The culmination point occurred in end-November. End of February 2010, cases
dropped below the national epidemic threshold [1].

Worldwide, the overwhelming majority of persons infected with the new H1N1 virus experienced uncomplicated
influenza-like illness, with full recovery within a week even without medical treatment. This was stated in a WHO overview
[2] and emphasised in various national and international reports [1, 3-4]. Nevertheless, severe complications, including
death, have been reported here and elsewhere [2, 5].

The WHO identified the following groups as being at elevated risk of complicated disease (children’s risk groups
excluded): pregnant women, persons of any age with chronic pulmonary/ cardiac/ renal/ hepatic disease, with metabolic
disorders (e.g. diabetes), certain neurological conditions, haemoglobinopathies, immunosuppression, and persons aged
65 and over. In the course of the pandemic obesity evolved as an additional risk factor [2, 6-14].

The WHO estimated that about half of hospitalised patients (two thirds of patients admitted to ICU) had one or more
underlying medical conditions [2].
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The most frequent serious complications of influenza are pulmonary [15], with a small subset of patients rapidly
developing severe progressive pneumonia [2]. According to WHO reports, primary viral pneumonia is the most common
finding in severe cases and the most prominent cause of fatal outcomes. A broad range of secondary bacterial infection
rates have also been cited (e.g. 3.1% [11] and 20.3% [12] for ICU patients; 29% [16] and 30% [2] for fatal cases).
Respiratory failure and refractory shock are the most common causes of death [2].

During the pandemic various countries reported courses involving severe progressive pneumonia [4-14, 17]. Among
these, Australia and New Zealand reported an unusual number of young patients with ARDS requiring extracorporeal
membrane oxygenation [18]. Death rates due to A/H1N1v-associated pneumonia based on these reports varied from
14.3% [10, 12] to 39% [17], with the reservation that different groups were described (partly including children, partly
with restrictions for intensive care patients).

We investigated the clinical course of patients hospitalised with A/H1N1v-associated pneumonia in a regional hospital
in Switzerland.

Methods

The study was conducted at the St. Gallen Cantonal Hospital, a tertiary care
center serving a population of approximately 500 000, with primary care
facilities for 100 000. Starting in May 2009, an influenza subunit was installed
within the emergency ward. During the pandemic the centre also served as the
referral hospital for A/H1N1v patients with severe complications. In patients with
flu-like symptoms who presented at our institution, symptoms were recorded
using a structured database system. If the patients qualified according to an
algorithm provided by the Swiss Federal Office of Public Health (SFOPH), nose
and throat swabs were taken. In the local microbiology laboratory the Roche
RealTime ready influenza A/H1N1 detection set was used, with simultaneous

PCR detection of influenza A and the specific pandemic H1 gene.

Essentially, the SFOPH algorithm indicated testing in cases of underlying risk
factors, contact with persons with underlying risk factors, or need for
hospitalisation. Chest x-rays, laboratory tests and other investigations were
performed as mandated by the clinical condition.

Within seven weeks (13 November - 31 December 2009) a total of 15
patients with both A/H1N1v-virus infection and pneumonia were identified from
a total of 54 patients hospitalised with confirmed A/H1N1v infections. 11 of
these patients had presented themselves in our hospital, 4 patients had been
transferred from other hospitals.

Design and data collection

This study is a case series including all patients treated at our hospital for
A/H1N1lv-associated pneumonia, all of whom were treated in November and
December 2009. A standardised computer-based form including demographic
data, underlying medical conditions, clinical signs, symptoms, treatment and
outcomes was completed by physicians in the infectious diseases department,
with further data collected via regular follow-up of hospitalised patients by
infectious disease specialists and attending physicians. Laboratory and

radiological data were also included.

Results L i
The median patient age was 43 years (30-82), two thirds were male and all

Caucasian. The most prevalent preceding symptom (table 1) was cough (100%). Figure 1

Thirteen patients reported fever around or above 39°C lasting a median five X-ray course of patient A. Left, normal
days. The two patients without reported fever were over 65 years old; one of chest x-ray (p.a., erect) at admission.
these had felt feverish; the other was on low-dose steroid therapy and had Center, chest x-ray (p.a., supine) on day
experienced chills. Dyspnoea was reported by 80% (n = 12) of the patients, of 4, showing massive infiltration. Right,
whom nearly all showed abnormal oxygen saturation (table 1). Nearly 80% (n = chest x-ray (p.a., supine) day 14, after
11) of the patients had abnormal pulmonary findings on auscultation. Chest x- 10 days on oseltamivir and 5 days on

rays showed changes in 1-4 (median 2) quadrants (table 1). In 12 patients the
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positive A/H1N1v PCR test was obtained during hospitalisation; in 3 patients the
test had been done 1-4 (median 2) days before.
Of the 15 patients only 8 (53%) presented preexisting risk factors: COPD

steroids, showing regression of
infiltration.

Gold stage IV (n = 2; one with hypertensive and valvular cardiopathy); bronchial asthma (n = 2; one with additional
diabetes mellitus, CVI, and obesity Grade I); myotonic dystrophy (Curschmann-Steinert disease) (with obesity Grade II)
and Grade I-II obesity (n = 3). Of the seven patients without WHO-identified risk factors, one had been diagnosed with
obstructive sleep apnoea syndrome (OSAS); OSAS was subsequently diagnosed in another obese patient and was
suspected in a third. Three patients were smokers and one aged 82 had developed nosocomial A/H1N1v-associated
pneumonia after spinal surgery. No patients were pregnant or known to be HIV positive.

Laboratory results at entry are given in table 1. Most patients had lymphopenia and all presented elevated CRP counts
(median: 83 mg/L).

Fourteen patients were hospitalised. The only patient who could be treated on an outpatient basis had had influenza
symptoms for 10 days and had started oseltamivir treatment two days before presentation. In 79% of the patients
studied oseltamivir was initiated at entry (table 2). At this time they had already presented influenza symptoms for a
median seven days (table 1). After oseltamivir was started it took a median four days for the patients to become afebrile
(table 2).

Only 3 patients, seen during the second half of the pandemic wave, received oseltamivir within 2 days of the
appearance of symptoms. One of these had pre-morbid pulmonary disease; one had acquired the infection nosocomially.
Investigating the treatment delays affecting the 12 remaining patients, we found that 4 had deferred presentation,

while 1 had initially declined oseltamivir treatment. In the final 7 cases oseltamivir treatment had initially been withheld
by the attending physician. Reported reasons for this included: initially mild (2), atypical (no fever, 1) presentation of the
disease; clerical error (1); possible deferment by the family doctor (1); medical doubts concerning oseltamivir efficacy
after several days of disease (2). In some of these waiting for antibiotic effects caused (overlapping) delay.

During hospitalisation the disease course varied widely (table 2), from relatively mild disease with a hospital stay of
three days, to long hospital stays of 35 and 36 days including complications. Six of the patients required intensive care,
three with intubation.

No patient died. Three patients left hospital with home oxygen therapy apparatus due to respiratory insufficiency. In
one of these, a patient with very advanced COPD, previous home oxygen therapy was continued. In two other patients
with very advanced COPD or muscular dystrophy (Curschmann-Steinert disease), BiPAP home oxygen therapy equipment
was installed. It is difficult to say to what extent A/H1N1v and the associated pneumonia aggravated these preexisting
conditions, and whether the limitation will result in chronic oxygen dependence.

Three patients had additional complications:

Patient A (male, 41 years), with OSAS, was hospitalised for fever and general symptoms with proven A/H1N1v infection.
At that time he had leukocytosis (13 g/L), lymphopenia (11%) and a CRP count of 113 g/L, but his lung tests and chest x-
ray remained normal (fig. 1a). Four days later the patient rapidly developed respiratory insufficiency requiring intubation.
At this time bilateral coarse rales were heard on pulmonary auscultation and the chest x-ray showed diffuse bilateral
pulmonary infiltrates (fig. 1b). Oseltamivir was started only then. The disease course was highly complicated with the
longest duration of hospitalisation in this series (36 days, including 19 days in intensive care, 13 days intubated). Figure
1c shows slow recovery on day 14 after 10 days of oseltamivir and 5 days of steroids. Recovery was further complicated
by generalised weakness requiring admission to a rehabilitation unit.

Patient B (male, 40 years, no pre-existing disease) had received oseltamivir on day 9 of iliness, after he had already
complained of dyspnoea for 8 days. He had a difficult disease course with hospitalisation for 18 days (11 in intensive care,
3 days intubated). Late in the disease he became symptomatic with pancreatitis (laboratory-proven, but without changes
on ultrasound or computed tomography), which was interpreted as either a symptom of A/H1N1v infection or a side-effect
of pharmacological treatment (high dose oseltamivir, 150 mg/bid). He also developed clinical signs of pericarditis without
echocardiographic changes. Both conditions subsided uneventfully.

Patient C (female, 67 years, advanced COPD and valvular and hypertensive cardiopathy) was hospitalised two weeks
before admission for bacterial pneumonia which responded well to antibiotics. When developing A/H1N1v-associated
disease with diffuse infiltrates, leukocytosis and CRP of 253 mg/L, but no fever, she developed heart failure and recurrent
tachycardia. Due to a clerical error, oseltamivir was started only on day 14 after onset of symptoms; by this time the
symptoms had already improved.

Of the nine patients who received steroids (table 2), the indication and timing differed: in four patients (two with
bronchial asthma and two with COPD), steroids were initiated at hospital admission to mitigate the underlying condition.
In the five remaining patients, steroids were started in two (patients A and B) when ARDS developed, and in the other
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three when ARDS seemed impending (infiltrates in all lung quadrants and, in two, bloody sputum). In nearly all patients
(n = 13), antibiotics were given (table 2).

-I!-’?:cl:zging symptoms, signs, x-ray and laboratory at presentation / hospitalisation in all 15 patients with pneumonia.
Preceding symptoms Cases (%)
Cough 15 (100%)
Fever documented at home 13 (87%)
Fever duration, days * 5 (2-10)
Dyspnoea 12 (80%)
new 8
preexisting, worsening 4
Back or limb pain 7 (47%)
Headache 9 (60%)
Gastrointestinal symptoms 3 (20%)

At presentation / hospitalisation

Rales on auscultation

10 (71%) (one patient: new during hospitalisation)

Rales on both sides 6 (41%)
Only wheezing on auscultation 1(7%)
X-ray, no. of positive quadrants™ 2 (1-4)
Laboratory values*
Oxygen saturation**
normal 2 (13%)
abnormal*** 11 (73%)
Haemoglobin, G/L 14 (10.2-16.2)
Leukocytes, G/L 5.6 (3.2-21.8)
Lymphocytes, G/L 0,9 (0.5-2.5)
Neutrophil granulocytes, G/L 6,6 (1.5-19.3)
Platelets, G/L 213 (114-361)
C-reactive protein values, G/L 83 (26-323)
AST (<40), U/l 42 (17-121)
ALT (<55), U/l 33 (8-57)

LDH (<265), U/l

370 (185-1011)

CK (<170), U/l

141 (73-4440)

* median (range)

** oxygen saturation not measured in two patients who clinically appeared to have normal oxygenation
*** oxygen saturation <94%; arterial pO, <72 mm Hg, including 4 patients experiencing worsening of oxygenation with preexisting deficit




Original article

E::mzent and disease course in 14 hospitalised patients with pneumonia.
Hospitalisation N (%)
Directly at our hospital 9 (64%)*
Transfer from other hospital 4 (29%)
Transferred to regional hospital 1(7%)
Oseltamivir given all
Oseltamivir started at entry* 11 (79%)
Oseltamivir given later during hosp. 3(21%)
Time from symptom start to oseltamivir, |7 (1.5-14)
days**
Duration from oseltamivir start to 4 (2-15)
afebrile, days™*
Oseltamivir “double dose” (2 x 150 mg) | 12 (80%)
Oseltamivir treatment duration 7 (3-12)*
Steroids given 9 (64%)
Antibiotics given 13 (93%)
Duration of hospitalisation, days** 8-9 (3-36)
Death 0
Complications
Intensive care 6 (43%)
Intubation 3(21%)
Duration, days 3/4/13
ARDS criteria fulfilled 2
Use of vasopressors 2

* one case developed a nosocomial infection

** median (range)

Discussion
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This study reports on 15 patients with A/H1N1v-associated pneumonia from one clinical centre. Except for one patient
who received outpatient oseltamivir treatment two days before admission, none had received antiviral treatment prior to

admission. Eight of the patients had symptoms that increased their risk of developing severe or complicated disease.
According to WHO strategy, in these patients oseltamivir treatment should have been “initiated as soon as possible

following onset of illness” [19].

Additionally, WHO-defined criteria indicate a complicated course of A/H1N1v disease: “persistent high fever and other
symptoms beyond three days” and/or “clinical presentation (e.g., shortness of breath/dyspnoea, tachypnoea, hypoxia)”
[19]. In our patients the median duration of fever before hospitalisation was five days. Of the eight patients who gave
details on temperature, seven reported measurements of 39°C and above; five cases had been at or above 40.0 °C,
equivalent to “high fever”. Most patients had reported dyspnoea before hospitalisation, underlined by changes in oxygen
saturation, auscultation findings and abnormal values for blood count and/or CRP. Thus the aforementioned WHO criteria

were fulfilled in all cases.

WHO guidelines state that “earlier treatment is associated with better outcomes” [19]. This was suggested by
observational data from the United States and Mexico [9, 20, 21], where oseltamivir treatment was started within two
days of symptom onset. If treated as early as possible according to these WHO guidelines, those of our patients with risk

factors qualifying for oseltamivir treatment at the start of influenza symptoms might not have developed pneumonia at

all. Even if pneumonia was not, in fact, avoidable in every case, its clinical course, with a median hospital stay of 8-9

days and 6 patients transferred to intensive care, including intubation in 3 (one for 13 days), might have been milder.

In contrast to early therapy, the effect of treatment with oseltamivir at late stages still remains speculative. In
seasonal influenza, parallel to the above findings, an early start to oseltamivir treatment reportedly prevents

complications [15, 22], although the value of these data has recently been disputed [23, 24]. However, even >48 hours
into the illness, use of oseltamivir still showed a survival benefit in a Canadian study [25]. For H5N1 influenza a survival
benefit could be shown even with an oseltamivir start 6-8 days after the onset of symptoms [26]. No clinical trials yet
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exist for anti-influenza medications against A/H1N1v; however, in one of the first studies from Mexico receipt of a
neuraminidase inhibitor was associated with survival independent of the time of treatment start [21]. Based on this and
similar experience, in November 2009 the WHO recommended that antiviral treatment for influenza A/H1N1v “may also
be used at any stage of active disease when ongoing viral replication is anticipated or documented” [19].

However, in our patients oseltamivir treatment was started very late - median seven days after symptom onset. It is
difficult to judge whether, initiated so late, oseltamivir still had any effect, i.e. whether viral replication had already
ended. Although no patients died, it took a median four days for the patients to become afebrile, which might have been
the disease’s natural course.

Above, we summarised the reported reasons for the observed delays in oseltamivir treatment. However, we believe
that this delay was also supported by the initial widespread assumption (also reported in various media) that the clinical
presentation of pandemic influenza was mild - even milder than seasonal influenza. Interestingly, all 3 patients whose
oseltamivir treatment started within 2 days of A/H1N1v symptom onset were seen during the second half of the study
period. We regard this as an indication of a learning curve, especially among medical personnel. Knowledge concerning
the high worldwide morbidity and mortality rates of the first wave of pandemic influenza 2009, particularly in young
individuals, had probably increased by then.

The WHO recommended higher doses of oseltamivir and a longer duration of treatment “in patients with severe or
progressive illness not responding to standard treatment” [19]. In most instances we used oseltamivir double dose and
adapted the duration of treatment to the clinical course. Except for patient B (who showed clinical signs of pancreatitis,
possibly due to oseltamivir), we observed no adverse effects.

The rationale for steroid use to treat or prevent ARDS is underlined by a report from Argentina. The authors concluded
that “in ARDS patients with and without confirmed H1N1 influenza, prolonged low- to moderate-dose corticosteroid
treatment was well tolerated and associated with significant improvement in lung injury” [27].

OSAS is not mentioned as an individual risk factor in international (WHO) or Swiss (SFOPH) recommendations, but has
been associated with poor outcomes [7, 17]. The prevalence of OSAS is increased in obese people [28]. OSAS was
confirmed in two of our patients (including patient A [who was not obese]) and suspected in a third. However, it is
conceivable that underreported OSAS may contribute to A/H1N1v morbidity and mortality in obese people.

Except for a very small number of cases where data were insufficient to rule out secondary bacterial pneumonia,
primary viral pneumonia was suspected in all cases. Our diagnosis was based on chest x-rays (corresponding to the
literature [17, 29]: patchy infiltrates or ground-glass opacities, often bilateral); negative blood cultures and/or sputum or
bronchial lavage; lack of response to antibiotic therapy [4 patients had started antibiotics 3-10 days prior to
presentation]; and negative procalcitonin in 5 patients. Therefore, inadequate antibiotic treatment was frequent due to
the severe or unforeseeable clinical course in most cases.

In this report the proportion of patients with pneumonia among all hospitalised A/H1N1v patients (14/54, 26%) was
significantly lower than the corresponding rate presented by the SFOPH (205/571, 36%) [30]. The most likely explanation
for this difference is underreporting of hospitalised patients with A/H1N1v without pneumonia to the SFOPH. Nonetheless,
pneumonia is certainly the most important complication. This is also reflected by the 20reports to the SFOPH of A/H1N1v-
related deaths, of which 13 listed pneumonia as the cause of death [30, 31].

In our series of 54 hospitalised patients with confirmed A/H1N1v infection, other complications included dyspnoea
(without pneumonia) and asthma exacerbations. These and other more rarely observed problems, including sepsis,
dehydration and fever convulsions, were also reported to the SFOPH by other centres [30]. At our hospital, no patient
with A/H1N1 influenza died.

Conclusion

This study reports on 15 patients with A/H1N1v-associated pneumonia. In spite of risk factors for severe A/H1N1 disease
(eight patients) and signs and symptoms of progressive disease (all patients), oseltamivir treatment was started only a
median six days (i.e. on day 7) after symptom onset. Of the 15 patients studied, 14 had to be hospitalised, with a median
stay of 8-9 days; 6 needed intensive care, 3 with intubation. Early oseltamivir treatment according to WHO
recommendations might have prevented the development of pneumonia, or, in the case of patients without preexisting
risk factors, might have mitigated the disease course.

The authors wish to express their gratitude to Dr. Patrick Mathys, Swiss Federal Office of Public Health, for his valued
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