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Influenza A H1N1 pneumonia in a patient
with hairy-cell leukemia
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Introduction

Most patients with influenza A H1N1 virus in-
fection present flu-like symptoms with a benign
course, although patients with co-morbidities may
have a serious clinical presentation with respirato-
ry failure [1]. As previous studies have demonstrat-
ed CD8+ T cells are important in the antiviral re-
sponse to influenza via direct lysis or by the induc-
tion of tumour necrosis factor (TNF-α) and inter-
feron (IF-γ) [2]. Altered innate immune responses,
excess of CD8+ T cell cytotoxic responses and hy-
percytokinemia are related to the severity of the in-
fluenza infection. There has been speculation that
dysregulated TLR-3-dependent CD8+T cells with
sustained TLR-3 activation and consequently en-
hanced inflammation may lead to sustained lung
injury in severe influenza infection [3].

Moreover, neutrophils play an important role
in the inflammatory reaction, demonstrating a pro-
tective effect in the early stage of H1N1 virus in-
fection [4]. The novel virus also affects the im-
mune system, producing a decrease in CD3 and
CD4 levels and a decrease in neutrophils and lym-
phocytes [4]. Leukopenia and lymphopenia less
than 800 mm3 are associated with a worsen of the
infection and were found in fatal cases of H1N1
virus pneumonia [1].

Other authors have raised the possibility that
IL-15 (a cytokine involved in innate and adaptive
immune responses and regulating memory CD8+,
natural killer and intraepithelial lymphocyte T
cells) dependent CD8+ T cells are partly responsi-
ble for the pathogenesis of acute pneumonia
caused by influenza A virus [2].

Immunosuppressed patients such as those re-
ceiving chemotherapy for leukemia, are at in-
creased risk of contracting influenza, together with
the risk of more severe or prolonged infection [5-
9]. In this regard, two cases of children under in-
tensive chemotherapy due to acute lymphatic
leukemia and a case of a 45 year-old female im-
munosuppressed after a heart transplant, who all
developed influenza A H1N1 pneumonia with
acute respiratory failure requiring mechanical ven-
tilation, have been recently described [5, 6].We de-
scribe a case of a patient with influenza A H1N1
virus pneumonia affected by hairy-cell leukemia
presenting severe H1N1 pneumonia and a pro-
longed course of illness.

Case report

A middle-aged man (53 years old) affected by
lymphatic hairy cell leukemia, treated with
splenectomy and with chemotherapy was brought
to the hospital because of fever, cough, fatigue,
anorexia and dyspnea which had started ten days
before. The disease was diagnosed fifteen years
prior to admission and chemotherapy (Cladribina)
commenced two years ago and was stopped a year
later. The last haematological parameters, made
four months prior to admission to hospital, as fol-
lows: white blood cell counts 4620/mm3, neu-
trophils 15.8%, lymphocytes 80.4%, C-reactive
protein 0.10 mg/dl. Upon admission he was in sig-
nificant respiratory distress. Physical examination
revealed tachypnea (32 respiratory rate), tachycar-
dia (112), fever (38.9°), crackles in both lungs,
oxygen saturation on room air 88%. Chest X-ray
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Severe pandemic influenza A virus (H1N1) infection is
associated with risk factors such as pregnancy, obesity and
immunosuppression. Immunocompromised patients are at
increased risk of more severe or prolonged infection. We
report a case of a hairy cell leukemia patient with H1N1
pneumonia which caused severe and prolonged illness.
H1N1 virus pneumonia with meticillin-resistant Staphilo-
coccus Aerues (MRSA) coinfection causing Acute Lung In-

jury (ALI) was treated with a double-dose of osentamyvir,
a high dose of teicoplanin and a low dose of corticosteroids.
Haematological findings included leucopenia, neutropenia,
lymphopenia, reduction of γ-globulins and natural killer
(NK) cells. Reduction of NK and γ-globulins may explain
the development of severe illness and the prolonged illness
Neutropenia may explain the MRSA co-infection. Lym-
phopenia is directly associated with virus action and is con-
sidered to be a marker of the swine influenza in adults.
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showed patchy opacities in both lower lobes pre-
dominantly in the left lung (fig. 1). Pharyngeal
swab real-time polymerase chain reaction (RT-
PCR) for H1N1 influenza virus confirmed the in-
fection with the novel virus.

Arterial failure blood gas sample analysis con-
firmed respiratory (PaO2 66.7, PaCo2 38.1, pH
7.48 P/F 317); therefore the patient was strictly
monitored and oxygen FiO2 31% was adminis-
tered. Laboratory test revealed leucopenia (white
blood cell counts 1960 mm3) neutropenia and lym-
phopenia and monocytopenia), anaemia (red blood
cells 2 970 000/mm3), C-reactive protein of 39.62
mg/dL and lactate dehydrogenase 669 IU/ L, a re-

duction of γ-globulins (γ-globulins 11, 2%, IgG
690 mg/dl, IgA 88 mg/dl, IgM 40 mg/dl) and an al-
bumin/globulin ratio of 0.98. Previous laboratory
test (performed four months before the hospital ad-
mission) showed normal white cell counts (4620
with 5.8% neutrophils and 80.4% lymphocytes).
CT scan of the thorax showed prominent intersti-
tial opacity with ground glass and air bronchogram
(fig. 2).

Antiviral therapy with oseltamivir 75 mg twice
daily and amoxycillin+clavulanic 1 g three times a
day plus levofloxacin 1 g daily i.v. was started.
Blood lymphocyte populations were: T cells CD3+
85% (n.v. 55-84%), CD4+ 37% (n.v. 31-60%),

CD8+ 40% (n.v. 13-41%) with CD4/CD8
ratio 0.9 (n.v. 0.9-3.60), B lymphocytes
12% (n.v. 6-25%), NK 3% (n.v. 5-27%).
During the following days the condition
of the patient worsened and he devel-
oped an ALI: Chest-X ray and CT of the
thorax showed a much enlarged extent
of the lung bilateral opacities and the
appearance of a small left pleural effu-
sion. Seven days after admission the pa-
tient underwent a fiberbroncoscopy
with bronchoalveolar lavage: several vi-
rological and bacteriological examina-
tions were carried out. RT-PCR showed
persistent H1N1 infection also in bron-
choalveolar lavage and methycillin-re-
sistant Staphylococcus aureus (MRSA)
was found in BAL.

Due to persistent H1N1 infection in
lungs and presence of secondary co-in-
fection the therapy was immediately
modified: oseltamivir 150 mg twice dai-
ly [11], teicoplanin 800 mg daily i.v. and
a low dose of corticosteroid (prednisone
25 mg i.v. daily) [12, 13]. The duration
of antiviral, antibiotic and low dosage
corticosteroid therapy was twelve days.
The clinical findings slowly but progres-
sively improved. A week later oxygena-
tion improved (PaO2 77 PaCo2 39 pH
7.394 in room air) as did leucocytes
(7400/mm3) and reactive C protein (1.12
mg/dl); three weeks after admission the
patient was discharged.

Discussion

It has traditionally been conceived
that danger to the host is created when
infection by an influenza type A strain
predisposes him to secondary infection
by bacterial pathogens and results have
revealed that within the first two days of
the advent of the first symptoms, con-
siderable changes of both the innate and
the adaptive immune responses were
found among patients affected by H1N1
virus.

Principal changes are: 
a) increase of absolute monocyte count;

Fig. 1. - Chest X-ray at the admission: bilateral patchy opacities in both lower lobes,
predominantly in the left lung.

Fig. 2. - Chest CT: Prominent interstitial opacity with ground glass and air bronchogram.
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b) selective defect of TNFα and IFNγ; 
c) increase of absolute counts of T regs, mainly

observed among patients with H1N1 influen-
za-related pneumonia.
These findings may signify a predisposition to

pneumococcal infections [3]. The cell-mediated im-
mune response is extremely important in viral clear-
ance and in promoting recovery: the most important
cellular immune response is CD8 T-lymphocyte-
mediated-cytotoxic; and the reduction in T-cell
number or function will produce an increased mag-
nitude; and duration of infection, as will an excess
of CD8+ T cell suppressor responses [7, 6].

Immunocompromised patients, therefore, are
at risk of serious influenza-associated complica-
tions, as well as prolonged viral shedding associat-
ed with the development of oseltamivir resistance
[6, 9]. Although little data regarding the immuno-
logical effect of the novel influenza A H1N1 virus
is available, we would highlight the key points of
the reported case presenting some peculiar clinical
findings. The patient with B-lymphocyte leukemia
and splenectomy had presented with: 
a) reduction of the number of natural killer cells

and a low level of total immunoglobulins and
IgG, which may explain the development of
severe pneumonia, the prolonged course of the
illness and the poor effect of the antiviral treat-
ment [12, 13]; 

b) neutropenia which may be associated with the
development of the coinfection (MRSA), but
is not strictly associated with virus infection; 

c) lymphopenia, which was strictly linked to di-
rect virus action and is considered a marker of
swine influenza (H1N1) in adults [14, 15].
Finally, the use of prolonged low-dose of cor-

ticosteroids in influenza A virus H1N1 associated
acute lung injury seems to be associated with a re-
duction of pulmonary inflammation and fibrosis
and with elevation of glucocorticoid reception ex-
pression in the lung [12, 18].
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