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Acute respiratory distress syndrome (ARDS) is an unusual and rare manifestation of pulmonary tuberculosis (TB).
The mortality rate of TB with respiratory failure is high. We report a patient who had an initial manifestation mimicking severe
bacterial pneumonia with ARDS not responding to antibacterial therapy. Acid-fast bacilli and M. tuberculosis isolates were identified
from tracheal aspiration and bronchoalvelolar lavage. Intensive respiratory care and early anti-tuberculosis therapy provided a

good clinical outcome.
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Tuberculosis (TB) remains a major public health
problem in several countries, including Thailand®.
The 2016 Global TB report by WHO estimated the
TB prevalence and mortality rates in Thailand were
172/100,000 population and 12/100,000 population,
respectivelyV. Several studies have demonstrated that
a number of medical conditions are associated with
mortality; these include liver cirrhosis, extrapulmonary
involvement®, malignancy, HIV infection®, receiving
immunosuppressive agents®, and radiographic
findings, such as miliary infiltration, pneumonic
pattern, and cavitary lesion®. Mycobacterium
tuberculosis (MTB) is transmitted to humans by
inhalation of infected aerosol. Thus, the lungs are
the most affected site of infection, and pulmonary
TB usually manifests as a chronic productive cough,
fever and constitutional symptoms. Radiographic
findings typically show reticulonodular infiltration,
cavitary lesions or occasionally patchy consolidations.
However, acute respiratory distress syndrome (ARDS)
is an unusual and rare manifestation of pulmonary
TB. The rate of ARDS secondary to pulmonary TB
ranged between 1.3%-1.5% in previous studies®®. The
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mortality rate of TB with respiratory failure is high,
at approximately 60%-70%". We report on a patient
who suffered from pulmonary TB complicated by
ARDS who had a good outcome after anti-tuberculosis
therapy.

Case Report

A previously healthy, 16-year-old woman
presented with fever and a non-productive cough
of 2-week duration. Initially, she received oral
amoxicillin (2 grams/day) from a private hospital,
but her symptoms did not improve. One week later,
she felt more febrile and developed a frequent cough
with yellowish sputum production. A chest radiograph
revealed a patchy infiltration in the left upper and
middle lung areas suggestive of pneumonia. After
admission to the private hospital, she intravenously
received cefepime (6 grams/day) and azithromycin
(500 milligrams/day). A sputum culture was overgrown
by oropharyngeal flora. Her shortness of breath
worsened, and she was transferred to Siriraj Hospital,
Bangkok, Thailand, after receiving the antibiotics
for 3 days. A physical examination revealed a body
temperature of 38°C, heart rate of 110 beats/minute,
respiratory rate of 25 times/minute, blood pressure
of 100/60 mmHg and room-air oxygen saturation of
82%. A chest examination found dullness on percussion
and decreased breath sound over the left lung. There
was no hepatosplenomegaly or lymphadenopathy.
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Figure 1. (a) Chest radiograph initially revealed consolidation

of left upper lung and left lingular lobe, and (b)
subsequent chest radiograph revealed significant
increase of consolidation with air bronchogram
involved almost entire left hemithorax and new
alveolar infiltrates at right lung.

The results from other physical examinations
were unremarkable. A chest radiography showed
consolidation of the left upper lung and the left lingular
lobe (Figure 1a). Intravenous piperacillin-tazobactam
(4.5 grams) every 6 hours was initially prescribed to
treat severe bacterial pneumonia. Soon after admission,
however, the patient developed respiratory failure,
necessitating endotracheal intubation and mechanical
ventilatory support. A chest radiograph post intubation
showed a progressive increase of the consolidation
with air bronchogram involving almost the entire
left hemithorax, and with new patchy infiltrations
in the right lung (Figure 1b). The arterial blood gas
revealed a pH of 7.36, PaCO, of 35.6 mmHg, PaO,
0f 90.5 mmHg, HCO3 of 19.7 mEq/L, and PaO,/FiO,
ratio of 150, which are compatible with moderate
ARDS as defined elsewhere®. An endotracheal
aspiration sent for a Gram stain and routine bacterial
culture, including a commercial multiplex real-
time PCR assay for respiratory pathogens (Allplex
Respiratory Panels, Korea), found no organisms.
Bronchoalvelolar lavage (BAL) was performed after
2 days of intubation. An acid-fast stain of the BAL
fluid and subsequent endotracheal aspiration samples
demonstrated positive acid-fast bacilli (AFB), and a
direct real-time polymerase chain reaction assay (rt-
PCR; Anyplex MTB/NTM, Korea) was positive for
MTB complex. Cultures on Lowenstein-Jensen media
grew MTB complex, identified by using biochemical
testing and INNO-LiPA Mycobacteria v2 assay
(Innogenetics, Ghent, Belgium). The patient denied
having close contact with a TB patient, or having
consumed cigarettes, alcohol or illicit drugs. Other
laboratory investigations showed a hemoglobin of 9 g/
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dl, hematocrit of 30%, white blood cell count of 2,780/
mm?® (neutrophils, 83%; lymphocytes, 7%; bands,
10%), platelet count of 125,000/mm’, blood sugar of
101 mg/dL, BUN of 4.5 mg/dL and creatinine of 0.53
mg/dl. Anti-HIV was non-reactive, and immunological
studies were negative for the anti-IFN gamma
autoantibody, IFN-gamma receptor, and interleukin-12
receptor. The CD4 and CD8 T-cell counts were 245 cells/
pl (56.13%) and 71 cells/pl (16.25%), respectively.
Anti-tuberculosis agents, namely, isoniazid (INH; 300
mg/day), rifampicin (RFP; 450 mg/day), pyrazinamide
(PZA; 1,000 mg/day) and ethambutol (ETB; 800 mg/
day) were promptly commenced after knowing of the
AFB smear-positive sputum result.

The patient was progressively weaned from
the mechanical ventilator and was extubated after 7
days of intensive respiratory care. Anti-tuberculosis
susceptibility testing by broth microdilution method
ensued, and demonstrated that the isolate was
susceptible to all, first-line anti-tuberculosis agents.
On the seventh day of anti-tuberculosis therapy, the
pulmonary infiltration gradually resolved, including
defervescence of the fever. The patient was discharged
home without complications. At the 2- and 4-month
follow-ups, the patient had no fever, no dyspnea, and
areduced productive cough; on both occasions, a chest
radiograph revealed markedly decreased pulmonary
infiltrations (Figure 2, a and b), and her sputum acid
fast stain was negative. The patient complied well
with the anti-tuberculosis therapy, and there were
no complications. As the patient showed complete
resolution of chest radiographic findings after 9 months
of treatment, the therapy was discontinued.

Figure 2. Chest radiograph following anti-tuberculosis therapy
for 2 (a) and 4 months (b) showed decrease of
consolidation of left hemithorax and markedly resolved
infiltration at right lung
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Discussion

Pulmonary TB presenting as a rapidly progressive
pneumonia with ARDS is very unusual because
tubercle bacilli have a slow multiplication rate 1.
The pathogenesis of ARDS secondary to pulmonary
TB has not been clearly defined. The acquisition of
massive tubercle bacilli and the subsequent release
of mycobacteria into the pulmonary circulation,
thereby causing severe inflammation, endothelial
injury and alveolocapillary membrane damage",
has been hypothesized as the mechanism of ARDS
in TB patients. In addition, lipoarabinomannan, a
component of the mycobacterial cell wall, may activate
macrophages to release inflammatory cytokines, such
as tumor necrosis factor-alpha (TNF-a) and interleukin-
1b (IL-1b)"?. The activation of the macrophages and
the secretion of the cytokines are also thought to be
central in causing lung injury!'?.

The rapid progression of pulmonary TB can
mimic bacterial pneumonia. Patients can have
systemic toxicities, a productive cough, the presence
of pulmonary consolidation in chest radiographs,
and AFB-positive sputum?. Patients also have a
shorter duration of symptoms (approximately 2—6
weeks) than with classical pulmonary TB®!13-16),
This condition is often seen in advanced age, HIV-
infected persons, and in patients who are receiving
immunosuppressive agents or corticosteroids®. The
authors also reviewed previous case reports of ARDS
secondary to pulmonary TB. The ages of the previous
cases ranged between 15-81 years; some patients
had predisposing conditions, such as alcoholism,
diabetes mellitus, cirrhosis, Addison’s disease, and
rheumatoid arthritis!"'729_ A previous study found
approximately 21% and 3% had immunosuppressed
conditions and HIV infections, respectively, whereas
28% had no predisposing conditions®?. Onset of ARDS
following the pulmonary-TB diagnosis varied among
a few days to several weeks''729 | The present case
had a temporal duration and clinical manifestations
similar to those in the previous studies, but the patient
was younger and has no predisposing or apparent
immunodeficiency conditions. The reviewed cases of
ARDS secondary to pulmonary TB had non-specific
and varying chest-radiographic features, such as diffuse
alveolar infiltration, reticulonodular infiltration, mixed
alveolar and interstitial infiltration, military infiltration,
and predominated unilateral infiltration'"'"-2D, In
the case of patients who had a unilateral pulmonary
infiltration which progressed rapidly to respiratory
failure without responding to antibacterial therapy,
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pulmonary TB with ARDS should be included as a
differential diagnosis. A sputum examination was the
optimal diagnostic method for pulmonary TB with
ARDS for almost all of the previous case reports.
WHO recommends that sputum for acid-fast stain,
a mycobacterial culture, and molecular testing be
considered as mandatory for the early diagnosis of
TB®. It is difficult to differentiate rapidly progressing
pulmonary TB from severe bacterial pneumonia. Lee
et al demonstrated approximately 70% of patients
who had TB with ARDS were diagnosed pneumonia
without causative pathogens other than MTB @Y.
Approximately 30% of TB patients with respiratory
failure received delayed anti-tuberculosis treatment®.
Acid-fast staining and direct molecular detection from
the patient’s sample can assist in early diagnosis and
treatment. Samples other than respiratory specimens
such as gastric fluid, urine, bone marrow, lymph nodes,
or tissue biopsy might assist in the diagnosis of TB
from previous studies!2*-2),

Treatment of ARDS whether due to pulmonary
TB or other causes is similar. Pressure and volume
limitation, which uses low tidal volume and limited
plateau pressure, is strongly recommended to treat
this condition®?>. The prompt administration of
combined anti-tuberculosis agents, such as INH, RFP,
PZA and ETB, is also appropriate when pulmonary TB
with ARDS is suspected. The presented case received
the early anti-tuberculosis regimen after learning
of the AFB smear-positive sputum result. Early and
optimal anti-tuberculosis treatment can improve
the outcome. The WHO guidelines recommend the
use of adjunctive corticosteroids in the treatment
of TB meningitis and pericarditis®”. However, the
beneficial effect of corticosteroids in the treatment
of pulmonary TB with ARDS is still inconclusive.
Pharmacologically, corticosteroids are considered
to reduce the severe pulmonary inflammation
causing pulmonary gas exchange impairment®®*". A
previous study demonstrated that a combined anti-
tuberculosis and prednisolone regimen for patients
with pulmonary TB provided rapid clinical and
radiological improvement®). However, Lin et al found
adjunctive corticosteroids did not alter the survival
rate of patients with severe pulmonary diseases®.
Monitoring for adverse effects, such as gastrointestinal
bleeding or increased opportunistic infections, should
be considered when prescribing corticosteroids
for severely ill patients. We suggest the use of
corticosteroids in the treatment of severe pulmonary TB
should be decided on a case-by-case basis, weighing
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the risks and benefits of this agent. The presented case
received standard anti-tuberculosis agents without
adjunctive corticosteroid, and a good outcome ensued.
Duration of treatment is not different form treatment
of pulmonary TB based on clinical and radiological
responses. The present case required a 9-month anti-
TB regimen because of delayed radiological response.
The hospital mortality rate of patients with pulmonary
TB who need mechanical ventilatory support is
significantly higher than that for patients with non-
tuberculous pneumonia”. ARDS secondary to
pulmonary TB is more commonly found in miliary
TB and is associated with a high fatality rate®®3".
APACHE II score, serum sodium and PaO,/FiO,
ratio® including higher Sequential Organ Failure
Assessment (SOFA) score®" were determinant factors
associated with mortality.

In conclusion, TB should be considered as a
possible cause of ARDS, particularly in countries with
high endemicity. ARDS, an unusual manifestation of
pulmonary TB, can occur in patients without apparent
immunodeficiencies. Clinical findings of pulmonary
TB with ARDS can mimic severe bacterial pneumonia.
Severe pneumonia with ARDS which is not responsive
to antibacterial treatment or has no microbiological
evidence of bacterial infection, M. tuberculosis should
be included in probable etiologies. Early diagnosis,
the use of combined anti-TB agents and intensive
respiratory care are the mainstays of treatment for
this condition.

What is already known on this topic?

Clinical findings of pulmonary tuberculosis
with acute respiratory syndrome (ARDS) can mimic
severe bacterial pneumonia. Severe pneumonia which
is not responsive to antibacterial treatment or has no
microbiological evidence of bacterial infection, M.
tuberculosis should be included in probable etiologies.

What this study adds?

Pulmonary tuberculosis should be considered as a
possible cause of ARDS, particularly in countries with
high endemicity. It can also occur in patients without
apparent immunodeficiencies.
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