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A Patient with Fulminant Influenza-Related Bacterial
Pneumonia Due to Streptococcus pneumoniae Followed
by Mycobacterium tuberculosis Infection
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Abstract

A 74-year-old man with poorly controlled diabetes mellitus was admitted to our hospital because of severe
respiratory disturbance, fever, and sputum. We found massive consolidation of the right lung and nodular
shadows on the left lung on chest X-ray, and detected influenza virus and Streptococcus pneumoniae antigen
from a nasopharyngeal swab and urine sample, respectively. Co-infection with influenza virus and bacteria
was suspected, and oseltamivir and biapenem were prescribed. Laboratory data improved after the addition of
sivelestat sodium hydrate, an inhibitor of neutrophil-derived elastase; however, chest X-ray findings became
worse on Day 8, and we administered 1 g methylprednisolone intravenously for two days. On Day 12, we
detected Mycobacterium tuberculosis in the sputum, even though we did not previously detect any acid-fast
bacilli, and started anti-tuberculosis drugs, such as isoniazid, rifampicin, ethambutol hydrochloride, and
pyrazinamide; however, the patient died 12 days later. Severe influenza-related bacterial pneumonia with
Streptococcus pneumoniae and subsequently secondary tuberculosis infection were finally suspected in this
case. This was a very rare case in which additional tuberculosis infection was found in a patient with fulmi-
nant pneumonia due to co-infection of influenza virus and bacteria. It is necessary to observe patients with
influenza carefully, especially when steroids are used, even if antibiotics are also administered.
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Introduction

Influenza virus infection is a major respiratory infectious
disease that generally induces bronchitis (1-3). It causes an
acute febrile illness with malaise and respiratory failure is
sometimes lethal in the elderly if the bronchitis develops
into pneumonia (4).

Influenza pneumonia has been classified into primary in-

fluenza virus and bacterial infection-related types of pneu-
monia (4-8). The former type is due to the virus itself. Pa-
tients with this type usually report having shortness of
breath, but no sputum. Chest X-ray findings show reticular
shadows and respiratory disturbances rapidly progress. Ster-
oids are usually used for treatment to improve inflammation
of the lungs (5, 6). The latter type is due to mixed or secon-
dary bacterial infection. The symptoms, including cough and
sputum, are similar to those of bacterial pneumonia, and in-
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Table 1. Laboratory Findings on Admission
Parameters Measurements ~ Parameters Measurements ~ Parameters Measurements ~ Parameters Measurements
Hematology Chemistry Serology Blood gas
analysis (O, 6L
mask)

WBC? 12300/mm® TP 6.3 g/dL KL-6 271 U/mL pH 7.411
Neu? 95.3% TB 1.7 mg/dL RF ) Pao, 65 Torr
Mo 1.1% AST 36 IU/L ANA ) PaCO, 34 Torr
Eo® 0.1% ALT 15 IU/L HBsAg ) HCO3? 18.5 mEq/L
Ba 0.8% LDH 235 1U/L HCV Ab “) BE? -5.8
Hb 16.9 g/dL CPK 512 IU/L Mycoplasma <40 (-)

antibody

PIt 25.5x10Ymm®  Amy 15 IU/L B-D-glucan ()

BUN? 41.9 mg/dL A_spergillus “)

antigen
Cr 0.9 mg/dL IgE 212 1U/mL
Na 138 mEq/L 19G 2430 mg/dL
K 4.4 mEqg/L IgA 624 mg/dL
Cl 97 mEg/L IgM 243 mg/dL
Ca 8.7 mEg/L
CRP? 39.53 mg/dL
FBS*® 364 mg/dL HbA1c? 11.7%

*Measurements were out of normal range.

filtrative shadows appear on chest X-rays (7, 8). Synergic
effects between the influenza virus and bacteria have been
suggested and severe pneumonia frequently results in pa-
tients co-infected with the influenza virus and bacteria.

Here, we describe a patient who died of severe influenza
pneumonia followed by tuberculosis. The patient’s condition
was initially diagnosed as mixed pneumonia due to influ-
enza virus and Streptococcus pneumoniae, and anti-
microbial drugs were administered. Laboratory data im-
proved, whereas chest X-ray findings became worse. The
addition of a steroid improved his symptoms; however, My-
cobacterium tuberculosis was detected and the patient died
despite intensive treatment and administration of anti-

tuberculosis drugs.

Case Report

A 74-year-old man was admitted to the emergency ward
in our hospital in March 2008 because of dyspnea, yellow
sputum, and chills due to a high fever that he had had for
two days. He had an old brain infarction and type-2 diabetes
mellitus (DM) that was treated with a mixture of 30% regu-
lar insulin and 70% neutral protamine Hagedorn insulin
(daily injections of 14 units before breakfast and 10 units
before dinner).

A physical examination upon admission revealed a high
body temperature (38.6°C), moist rales on both anterior
chest walls, and yellow sputum. Respiratory disturbance was
obvious; SpO, was 91% under O, mask conditions and the
patient was put on a ventilator the next day. Laboratory
findings indicated severe inflammation as follows: white
blood cells (WBC), 12,300/mm’; neutrophils, 95.3%; and C-
reactive protein (CRP), 39.53 mg/dL (Table 1). The creatine

phosphokinase level was also elevated. We found a massive
consolidation of the right lung and nodular shadows on the
left lung (Fig. 1), and detected influenza virus type-A anti-
gen from a nasopharyngeal swab. Streptococcus pneumoniae
with phagocytosis was also found in gram staining of the
sputum and its antigen was detected in urine at the time of
hospital admission. Furthermore, 1 x 10’ cfu/mL of Strepto-
coccus pneumoniae was collected from sputum on Day 3.
The patient seemed to have a co-infection of influenza virus
and Streptococcus pneumoniae, and was administered 150
mg of oral oseltamivir for five days with intravenous
biapenem of 1.0 g/day (Fig. 2).

Laboratory data improved: WBC count was 6,900/mm’
and CRP level was 19.59 mg/dL after adding sivelestat so-
dium hydrate, an inhibitor of neutrophil-derived elastase,
from Day 2. However, chest X-ray findings and respiratory
condition became worse on Day 8; SpO. was 90% under
100% FiO,, indicating deterioration. Because anti-microbial
drugs did not work, we added intravenous methylpredniso-
lone sodium succinate at 1 g/day to improve inflammation
of the lungs and respiratory condition. The level of CRP de-
creased to 6.16 mg/dL. and SpO. of 94% under 60% FiO,
improved on Day 10. However, chest X-ray findings did not
change significantly, and acid-fast bacilli were detected from
his sputum on Day 12, although no acid-fast bacilli had
been detected in the sputum at the time of hospital admis-
sion, on Day 3, or on Day 7. Acid-fast staining revealed 3
on the Gaffky scale, and polymerase chain reaction assay
confirmed genes of Mycobacterium tuberculosis in the spu-
tum.

Intranasal administration of the anti-tuberculosis drugs
isoniazid, rifampicin, ethambutol hydrochloride, and pyrazi-
namide was started and continued until Day 20; however,
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Figure 1. Chest X-ray (A) and chest computed tomogram (B), (C) of the patient upon admission.
A. Massive consolidation of the right lung and a nodular shadow on the left lung are seen. B, C.
Consolidation is evident in the right lung field and nodular consolidations are seen in the left lung

field.
Time since admission (days)
0 2 4 6 8 10 12 14 16 18 20 22
Oseltamivir 75 mg x 2 /day
BIPM 0.3 g x 2 /day MEPM 0.5 g x 2 /day
Sivelestat sodium hydrate 250 mg /24hour
.39
e
o 38 PSL 1g/day_ INH+RIP+EB+PZA
5 >
] Admission eat
a
£ 37
3
=3
8 36 WBC (/mm?g) 12300 6900 19800 24800
CRP (mg/dL) 39.53 19.59 6.16 12.42
Flu A antigen (+)
Flu A antibody <10 Flu A antibody x128

S. pneumoniae antigen (+)
S. Pneumoniae 1x 105 cfu/mL (+) M. Tuberculosis Gaffky 3 grade (+)

Figure 2. Clinical course of the patient after admission. PSL: methylprednisolone sodium succi-

ne, BIPM: biapenem, INH: isoniazid, RIP: rifanpicin, EB: ethambutol, PZA: pyrazinamide,
MEPM: meropenem trihydrate.

the patient died of respiratory failure and severe pneumonia bacterial pneumonia due to co-infection with Streptococcus
on Day 22. Mycobacterium tuberculosis was cultured from pneumoniae followed by Mycobacterium tuberculosis infec-
sputum and the final diagnosis was influenza virus-related tion.
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Discussion

Influenza A virus accounts for significant morbidity and
mortality despite major efforts in prevention and treatment
(1, 2, 4). Morbidity and mortality have been attributed to the
development of respiratory complications, including pneu-
monia. Rapid diagnostic tests have recently allowed confir-
mation of a tentative diagnosis of influenza virus pneumonia
in patients with pneumonia acquired from the community
1,2,4,9).

Here, a rapid detection kit identified the influenza virus
antigen from a nasopharyngeal swab taken upon admission.
The patient had yellow sputum and lancet-shaped gram-
positive diplococci with phagocytosis was found by gram
staining. Streptococcus pneumoniae antigen was also de-
tected in urine at the time of hospital admission, and 1x10’°
cfu/ml of Streptococcus pneumoniae was collected from
sputum on Day 3. We did not find any other bacilli by
Gram staining and culture from sputum. Chest X-ray find-
ings showed a massive infiltrative shadow; from these find-
ings, influenza-related bacterial pneumonia due to Strepto-
coccus pneumoniae was suspected. The results of a urinary
antigen test for Legionella spp. were negative. Treatment
with anti-viral drugs plus antibiotics worked, although addi-
tional steroid and sivelestat sodium hydrate were needed.

Unfortunately, we did not detect Streptococcus pneumo-
niae from blood culture, but pretreatment blood cultures
yielded positive results for a probable pathogen in 5-14% in
large series of nonselected patients hospitalized with CAP
(1).

Furthermore, probable diagnosis was defined by a com-
patible clinical syndrome with detection (by staining or cul-
ture) of a likely pulmonary pathogen in respiratory secre-
tions (expectorated sputum, bronchoscopic aspirate, or quan-
titatively cultured bronchoscopic bronchoalveolar lavage
[BAL] fluid or brush catheter specimen) with semiquantita-
tive culture, in which the pathogen should be recovered with
moderate (2+) to heavy growth (3+) (2). These data sug-
gested Streptococcus pneumoniae was one of the important
pathogens of the pneumonia in this patient.

Influenza virus-related bacterial pneumonia is about three
times more frequent than primary viral pneumonia (7). The
commonly involved bacteria are Staphylococcus
aureus, Streptococcus pneumoniae, and Haemophilus influ-
enzae. The reported fatality rate of Streptococcus pneumo-
niae co-infection is similar to that of community-acquired
pneumonia (7). Virus infection in the respiratory tract ap-
pears to create favorable growth conditions for bacteria and
some bacteria strains secrete a protease that exerts a decisive
influence on the outcome of influenza virus infection by ac-
tivating cleavage of viral hemagglutinin (8). Furthermore,
influenza virus infection accelerates the activity of platelet-
activating factor receptor, which is known as an anchor for
Streptococcus pneumoniae, in bronchial tracts (10). These
data suggest that an extant influenza virus infection plays a

most

key role in the pathogenesis of these lethal lung diseases
and in synergic effects between viral and bacterial infec-
tions.

Influenza virus itself was not isolated, although influenza
virus A antigen was detected by a rapid detection kit at the
time of hospital admission and a significant increase in in-
fluenza A antibody was found in the serum on Day 12. The
titer of influenza virus A antibody in serum was x 128 on
Day 12 in spite of <10 titer of the antibody on admission.
These data strongly suggested influenza virus infection and
its contribution to the pathogenesis of severe pneumonia in
this patient.

A case of fulminant primary influenza pneumonia that de-
veloped into secondary bacterial pneumonia has been re-
ported (11), and an increase in bacterial pneumonia severity
due to co-infection with influenza virus has been reported
(12). These synergic effects might be enhanced by host fac-
tors mediated through immunological reactions, including
activations of innate immunities and neutrophils, as we pre-
viously reported (13-17).

Despite transient improvement and the administration of a
steroid, the condition of this patient worsened again and he
finally died only a few days after the detection of Mycobac-
terium tuberculosis in sputum. Ineffectiveness of the steroid
and the appearance of tuberculosis made us suspect addi-
tional severe alveolar damage. Mycobacterium tuberculosis
was first collected from the sputum on Day 12. We had per-
formed specific staining and culture for Mycobacterium tu-
berculosis at the time of hospital admission, on Day 3, and
on Day 7, but did not detect any acid-fast bacilli in the spu-
tum (data not shown). Furthermore, we did not find typical
findings of pulmonary tuberculosis, such as cavity forma-
tions and satellite lesions on X-ray and CT at the time of
admission. These data suggested that the patient had a reac-
tivation of tuberculosis infection in his
compromised condition that was facilitated by steroid ad-
ministration for severe respiratory failure.

We did not perform a QFT-2 G assay, but a slightly posi-
tive result of a tuberculin skin test (a reddish site 10 mm in
diameter, but no indurations) was found at the time of ad-
mission. This also suggested that pulmonary tuberculosis
was not present at the time of admission, but was reacti-
vated after steroid administrations.

Tuberculosis after influenza pneumonia has not been re-
ported and is very rare; however, tuberculosis arthritis of the
knee with Staphylococcus superinfection has been reported
(18). Bacterial proteases, as well as the patient’s immune-
compromised status due to steroid administration and poorly
controlled DM (HbAlc 11.7%), might have reactivated tu-
berculosis. During the administration of steroid, glucose lev-
els in plasma were also controlled poorly: from 250-450
mg/dL in spite of continuous drip infusion of insulin. Im-
pairment of phagocytosis against bacteria has been reported
in patients with type 2 DM and poor glycemic control (19),
and dysfunctional neutrophils due to DM were suggested re-
cently in patients with Klebsiella pneumoniae spondylitis

immune-
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(20).

Previous severe alveolar damage due to viral and bacterial
co-infection might contribute to more severe infections, such
as tuberculosis. In this case, we tried to perform brochoal-
veolar lavage and transbronchial lung biopsy by the bron-
choscopic method to analyze the inflammatory cells and tis-
sue damage, but we could not because of the patient’s se-
vere respiratory condition upon admission.

In conclusion, identified a patient with
influenza-related bacterial pneumonia due to Streptococcus

we severe

pneumoniae that developed into an additional Mycobacte-
rium tuberculosis infection. This was a rare case in which
additional tuberculosis infection was found in one patient
with fulminant pneumonia due to co-infection of influenza
virus and bacteria. These two types of bacteria might have
different pathogeneses, but both can be related to influenza
virus infection and become severe and fatal. Further studies
of the pathogenesis and treatment of viral infection and bac-
terial pneumonia followed by tuberculosis infection are re-
quired.
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