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Severe tuberculosis requiring ICU admission*
Tuberculose grave com necessidade de internação em UTI

Denise Rossato Silva, Marcelo Basso Gazzana, Paulo de Tarso Roth Dalcin

Abstract
Tuberculosis is a curable disease that can evolve to severe forms, requiring the treatment of the patients in an 
ICU, especially if there is a delay in the diagnosis or if it affects elderly patients, those on dialysis, or those with 
HIV infection or other states of immunosuppression, as well as in cases of multidrug resistant disease. Knowledge 
of the radiological presentation of the cases can help diagnose these severe forms, as can the introduction 
of new tests, such as the early detection of the etiological agent by PCR and chest CT, which favors the early 
initiation of treatment. In addition, the use of regimens without isoniazid and rifampin, as well as uncertain 
enteral absorption and low serum concentrations of antituberculosis drugs, can reduce the efficacy of treatment. 
For such patients, the prognosis is generally poor and mortality rates are high.
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Resumo
A tuberculose é uma doença curável que pode evoluir para formas graves com necessidade de tratamento dos 
pacientes em UTI, especialmente se essa não for diagnosticada em tempo ou se afetar pacientes idosos, aqueles 
em diálise e aqueles com infecção pelo HIV ou outros estados de imunossupressão, assim como nos casos de 
doença multirresistente. O conhecimento da apresentação radiológica dos casos pode auxiliar no diagnóstico 
dessas formas graves, assim como a introdução de novos testes, como a detecção rápida do agente por PCR e 
a TC de tórax, favorecendo o início precoce do tratamento. Além disso, o uso de esquemas sem isoniazida e 
rifampicina, a absorção entérica incerta e as baixas concentrações séricas das drogas antituberculose podem 
contribuir para a diminuição da eficácia do tratamento. O prognóstico desses pacientes geralmente é ruim, 
com elevadas taxas de mortalidade.
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Introduction

In most countries, tuberculosis remains a 
major public health problem. One third of the 
world’s population is estimated to be infected 
with Mycobacterium tuberculosis. Brazil ranks 
22nd among the 22 countries with the highest 
reported incidence of tuberculosis, with 43 
cases/100,000 population in 2010.(1)

A significant proportion of tuberculosis patients 
still have to be hospitalized, and in-hospital 
mortality remains high, with estimates ranging 
from 2% to 12%. Generally, such cases highlight 
the difficulty that patients have in gaining access 
to public primary health care, as well as the 
ineffectiveness of public primary health care. 

However, some of these hospitalizations correspond 
to cases that are more severe, in which there is a 
real need to use hospital resources. In addition, 
in many of these severe cases, ICU admission 
is required.(2,3)

The objective of the present study was to 
review aspects related to tuberculosis in ICU 
patients, as well as their peculiarities.

Methodology

We searched the PubMed (Medline) and LILACS 
(SciELO) databases by using combinations of the 
following keywords: tuberculosis; intensive care 
unit; respiratory failure; mechanical ventilation; 
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hospitalization; and respiratory distress syndrome. 
The inclusion criterion was as follows: accessible 
articles in Portuguese, English, Spanish, Italian, 
or French published up until October of 2011 
and containing the abovementioned keyword 
combinations. We identified some studies of 
tuberculosis patients requiring ICU admission or 
with acute respiratory failure (or both), and most 
of them were case series or retrospective studies. 
Table 1 summarizes the characteristics of the 
major studies. Case reports were not included 
in the table.

Epidemiology

Some decades ago, respiratory failure resulting 
from tuberculosis was reported mainly in cases of 
miliary tuberculosis. In 1977, the first case series of 
respiratory failure in 16 patients with tuberculosis 
and fibrocavitary disease was described.(4) The 
reported frequency of acute respiratory failure 
in patients with active tuberculosis ranged 
from 1.5% to 5.0%,(4-8) although pulmonary 
tuberculosis is rarely the primary cause of this 
complication. A retrospective study conducted 
in the USA found that, of the 6,000 admissions 
to a medical ICU over a 15-year period, 61 (1%) 
were due to active tuberculosis and that, of those 
61, 43 (70%) were due to respiratory failure.(9) 
A retrospective study conducted in Germany 
included 58 tuberculosis patients requiring ICU 
admission. Of those patients, 37.9% required 
mechanical ventilation (MV).(10)

In a study conducted in Brazil and investigating 
the pulmonary histopathological changes found 
in 3,030 autopsies of patients who died of acute 
respiratory failure, tuberculosis was diagnosed 
as an underlying disease in 110 cases (3.6%).
(11) In a retrospective study conducted in the 
state of São Paulo, Brazil, over a 15-year period, 
respiratory failure accounted for 5.4% of the 
hospitalizations in patients with tuberculosis.(12) 
In another study, also conducted in São Paulo, 
6.5% of the hospital admissions for tuberculosis 
were due to acute respiratory failure, and ICU 
admission was required in 8.5% of the cases.(13) An 
analysis of the hospitalizations for tuberculosis at 
a university hospital in the city of Porto Alegre, 
Brazil, found that 16.7% of the 311 cases of 
tuberculosis required ICU admission and that 
15.4% developed respiratory failure requiring 
MV.(14)

Clinical, laboratory, and radiological 
presentation

Among hospitalized patients with severe 
tuberculosis, the most common symptoms include 
fever, night sweats, weight loss, and cough.(10,15) In 
only one study was dyspnea the most commonly 
reported symptom.(6) The mean symptom duration 
before hospital admission was approximately 30 
days in most of the studies.(5,10,16) The presence 
of extrapulmonary tuberculosis ranged from 
19% to 64% of the cases.(6,10,15,16) Comorbidities, 
especially those related to immunosuppression, 
such as HIV infection, are considered risk factors 
for developing respiratory failure and requiring 
MV.(15)

The most common radiological findings are 
reticular infiltrates and consolidation,(5,6,10,15,17) 
and cavitation can occur in 27-50% of cases.
(6,10,16) Figures 1 to 4 show some of the main 
radiological patterns in this context.

The leading cause of ICU admission was 
respiratory failure, and Acute Physiology and 
Chronic Health Evaluation II (APACHE II) scores 
ranged from 13 to 23 in most of the studies.
(5,6,10,15,17) Some authors evaluated the factors 
associated with the development of respiratory 
failure and the need for MV. Gram-negative 
pneumonia or sepsis, COPD, history of poor 
compliance with tuberculosis treatment, and cancer 
were predictors of respiratory failure.(9) In a series 
of 13 cases, 7 and 6 patients, respectively, had 
miliary/disseminated tuberculosis and tuberculous 
pneumonia requiring intensive care. Patients with 
miliary/disseminated tuberculosis were more likely 
to require MV than were those with tuberculous 
pneumonia (18.9% vs. 0.8%; p < 0.0001).(8)

Figure 1 - Miliary pattern on chest X-ray.
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Table 1 - Characteristics of the major studies included in the present review.
Author Year Country/

number of 
centers

Type of 
study

Patients, 
n

Main results

Agarwal et al.(4) 1977 USA/1 Case series 16 5 deaths; survivors had severe restrictive lung 
disease

Frame et al.(9) 1987 USA/1 Case series 43 An ARF incidence of 70% in hospitalized 
patients with TB; an ICU mortality rate of 
67%; a mortality rate of 81% in the patients 
with ARF

Levy et al.(7) 1987 USA/1 Cohort 15 An ARF incidence of 1.5% in hospitalized 
patients with TB; time to treatment initiation: 
3 ± 4 days; an in-hospital mortality rate of 
33%; a post-discharge mortality rate of 47%

Penner et al.(8) 1995 Canada/1 Cohort 13 A mortality rate of 69% in patients requiring 
MV; patients with miliary TB were more 
likely to require MV than were those with 
tuberculous pneumonia (18.9 % vs. 0.8%)

Zahar et al.(19) 2001 France/2 Retrospective 
cohort

99 A TB/HIV co-infection rate of 38.4%; all 
patients had ARF; 50 patients (50.5%) 
required MV; 22 patients (22.2%) had ARDS; 
a 30-day mortality rate of 26.2%; factors 
associated with mortality: time from onset 
of symptoms to initiation of treatment > 1 
month; number of failing organs; albumin 
> 20 g/L; large number of lobes involved, as 
seen on chest X-ray

Lee et al.(6) 2003 Taiwan/1 Retrospective 
cohort

41 No HIV-positive patients; an in-hospital 
mortality rate of 65.9%; risk factors for 
mortality: consolidation on chest X-ray and 
multiple organ failure

Erbes et al.(10) 2006 Germany/1 Retrospective 
cohort

58 22 patients (37.9%) required MV; an ICU 
mortality rate of 22.4%; factors associated 
with mortality: acute kidney injury; need for 
MV; chronic pancreatitis; sepsis; ARDS; and 
nosocomial pneumonia

Ryu et al.(5) 2007 South Korea/1 Retrospective 
cohort

32 An in-hospital mortality rate of 59%; 
predictors of mortality: lungs destroyed by TB; 
APACHE II score ≥ 20; sepsis

Kim et al.(16) 2008 South Korea/1 Retrospective 
cohort

90 An in-hospital mortality rate of 68.2% 
(pneumonia due to TB) and 58.3% (miliary 
TB); factors associated with mortality (in the 
group of patients with pneumonia due to TB): 
advanced age and shock unrelated to sepsis

Lin et al.(17) 2009 Taiwan/1 Retrospective 
cohort

59 An ICU mortality rate of 37.8%; factors 
associated with mortality: multiple organ 
failure syndrome and nosocomial pneumonia

Silva et al.(15) 2010 Brazil/1 Retrospective 
cohort

67 62 patients (92.5%) required MV; a TB/
HIV co-infection rate of 68.7%; an ICU 
mortality rate of 65.7%; factor associated 
with mortality: early ICU admission; protective 
factor: ventilator-associated pneumonia

Lee et al.(35) 2011 South 
Korea/10

Retrospective 
cohort

67 An ICU mortality rate of 58.2%; predictor of 
survival: SOFA score at the time of diagnosis 
of ARDS

ARF: acute respiratory failure; TB: tuberculosis; MV: mechanical ventilation; APACHE II: Acute Physiology and Chronic 
Health Evaluation II; and SOFA: Sequential Organ Failure Assessment.
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The most common laboratory findings 
are anemia, leukopenia, leukocytosis, and 
hypoalbuminemia.(5,6,10,15) In a report of 6 cases 
of tuberculosis and acute respiratory failure, all 
of the patients were found to have anemia and 
hypoalbuminemia.(18)

Tuberculosis patients requiring intensive care 
can develop ARDS. The reported incidence of 
ARDS varies across studies: 12.1%(10); 13.4%(15); 
28.1%(5); and over 60%.(6,16) In a case series of 
15 hospitalized patients with tuberculosis and 
respiratory failure, it was found that, although 
the clinical and radiological characteristics were 
consistent with ARDS, the histopathological 
findings were consistent with tuberculous 
bronchopneumonia, with no evidence of ARDS.
(7) In a study conducted in Brazil, the pulmonary 
histopathological changes found in autopsies of 
patients who died of acute respiratory failure 

were reviewed, and the most common pattern 
associated with tuberculosis was diffuse alveolar 
damage.(11)

Difficulties in the diagnosis

Clinical characteristics and chest X-ray remain 
the main tools for the early diagnosis of active 
pulmonary tuberculosis. Mycobacterial culture 
takes 6-8 weeks. Therefore, the treatment of ICU 
patients can rarely be based on culture results. 
In addition, obtaining material for mycobacterial 
analysis can be difficult, especially in patients with 
extrapulmonary tuberculosis and in mechanically 
ventilated patients whose parameters preclude 
diagnostic procedures, such as bronchoscopy.

Although antituberculosis treatment is 
potentially toxic, it is recommended that patients 
admitted to an ICU with tuberculosis symptoms 
start receiving the medications before the results 
of diagnostic tests are available, given that 
delayed treatment initiation can result in death. 
In immunocompromised patients, the index of 
suspicion should be even higher.(19) Appropriate 
diagnostic investigation, as well as knowledge 
of the clinical and radiological presentations 
of severe tuberculosis, can contribute to earlier 
diagnosis and treatment initiation.

The time from onset of symptoms to initiation 
of antituberculosis treatment has been reported to 
be over 30 days in 28.8-34.0% of cases.(6,17) The 
time from admission to initiation of appropriate 
treatment was evaluated in only one study, which 
reported a mean of 4.3 days. In that retrospective 
study, the time from admission to initiation of 
treatment was shorter in patients with miliary 
tuberculosis than in those with tuberculous 
pneumonia (2.8 ± 2.5 days vs. 5.0 ± 7.0 days; 
p = 0.048).(16) There can be a delay in diagnosis 
and, consequently, in initiation of treatment 
because it is difficult to differentiate tuberculous 
pneumonia from severe bacterial pneumonia on 
X-rays. Considering this difficulty in distinguishing 
the two pathologies, one study evaluated the 
differences between ICU patients with severe 
pneumonia and tuberculosis and those with 
severe pneumonia without tuberculosis in terms 
of their clinical and radiological characteristics. 
Symptom duration longer than two weeks and the 
presence of micronodules or a cavitary pattern 
on chest X-ray were significantly associated with 
active pulmonary tuberculosis.(20) In addition, 

Figure 2 - Miliary pattern with an alveolar component.

Figure 3 - Chest X-ray of a patient with tuberculous 
pneumonia, revealing consolidation in the right lower 
lobe.
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a miliary pattern on chest X-ray can also be 
misinterpreted as congestive heart failure.(18)

In view of the aforementioned facts, the 
role of chest X-ray in the clinical diagnosis of 
pulmonary tuberculosis in ICU patients remains 
uncertain, and it is possible that chest X-ray 
does not contribute as much as expected. In a 
case-control study evaluating 89 patients with 
pulmonary tuberculosis and 89 controls, the most 
common radiological pattern was consolidation, 
which was found in 61 patients (6.5%). In the 
multivariate analysis, a history of pulmonary 
tuberculosis was associated with clinical suspicion 
of tuberculosis, although the radiological patterns 
were not associated with that suspicion.(21)

The introduction of new techniques, including 
early detection of the etiological agent by PCR, 
can aid in diagnosis and contribute to early 
initiation of treatment.(22) In addition, HRCT has 
been used in situations in which chest X-ray does 
not contribute to the diagnosis of active disease, 
such as in cases of minimal parenchymal changes 
and in the differentiation of old fibrotic lesions 
from those that are characteristic of bronchogenic 
dissemination.(22,23) Because HRCT allows the 
initiation of antituberculosis treatment before 
culture results are available, it is especially useful 
in patients with negative sputum smears.(24-26)

Treatment-related aspects

Appropriate antituberculosis treatment is an 
important factor that can affect patient outcome. 
Higher mortality is found among patients who 
do not receive optimal treatment including 
isoniazid and rifampin.(10) Oftentimes, ICU patients 

with tuberculosis require alternative regimens 
(without isoniazid and rifampin) for maintenance 
therapy during recovery from hepatotoxicity. 
In addition, in critically ill patients, uncertain 
enteral absorption can occur.(27) Low serum 
concentrations of antituberculosis drugs have 
been associated with adverse outcomes, such as 
treatment failure, recurrence, acquired resistance, 
and death.(28-30) Furthermore, low serum albumin 
levels, which are common among ICU patients 
with tuberculosis, can impair drug absorption 
and are associated with reduced concentrations 
of rifampin and ethambutol.(31)

In the treatment of tuberculosis, corticosteroids 
are used as adjuvants, especially in extrapulmonary 
forms of the disease, such as meningeal and 
pericardial tuberculosis. Corticosteroids act by 
inhibiting the release of lymphokines and cytokines, 
which are responsible for constitutional symptoms 
and tissue damage. In addition, they allow 
antituberculosis drugs to penetrate granulomas, 
disrupting them.(32,33) Studies have suggested 
that corticosteroids can lead to faster resolution 
of pulmonary infiltrates and to cavity closure, 
especially in patients with more severe disease.
(6,10,16,17) The beneficial effects of corticosteroids on 
the management of pulmonary tuberculosis with 
respiratory failure have been described in several 
case reports. However, such effects have yet to 
be evaluated in prospective studies, especially in 
randomized clinical trials. In general, corticosteroid 
use is considered for selected patients with severe 
forms of pulmonary tuberculosis, usually for 
those who develop ARDS.(6,10,16,17) There has been 
only one study(16) in which the mortality rate was 
found to be lower in patients with pulmonary 

Figure 4 - Chest X-rays of a tuberculosis patient who developed ARDS, taken seven days apart (Figures A 
and B).
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tuberculosis and respiratory failure who used 
corticosteroids (OR = 0.54; p = 0.011). However, 
mainly because of the retrospective nature of 
the study, the data presented do not allow us to 
conclude that corticosteroid use can be useful 
in patients with pulmonary tuberculosis.

Complications

In addition to the previously described 
development of ARDS, ICU patients with 
tuberculosis can develop other complications, 
such as ventilator-associated pneumonia (VAP), 
multiple organ failure, septic shock, acute kidney 
injury, disseminated intravascular coagulation, and 
digestive bleeding.(5,6,10,15-17) The incidence of these 
complications varies greatly across studies. The 
reported incidence of VAP is approximately 30% 
in most studies,(5,10,15) being 49.2% in one study.
(17) The most commonly isolated pathogens are 
Pseudomonas aeruginosa, Acinetobacter baumannii, 
Acinetobacter spp., Staphylococcus aureus, and 
Stenotrophomonas maltophilia.(10,17)

Mortality and prognostic factors

In-hospital mortality of tuberculosis patients 
remains high, especially among those requiring 
ICU admission. Acute respiratory failure caused 
by tuberculosis and requiring MV has been 
associated with mortality rates ranging from 
17.5% to 81.0%.(6,8-10,12,13,15)

Even after hospital discharge, mortality remains 
high. In a case series of 15 hospitalized patients 
with tuberculosis and respiratory failure, ICU 
mortality was 33% and 3-month post-discharge 
mortality was 47%.(7) In a retrospective cohort 
study,(15) with a 1-year follow-up period, post-
discharge mortality was 17.4%, and the deaths 
occurred, on average, 3.7 months following 
discharge.

Some studies have reported factors that 
can contribute to mortality among critically 
ill tuberculosis patients. Disseminated disease, 
usually in the context of HIV infection, has been 
recognized as an important predictor of death. 
Other factors that can influence mortality rates 
include the presence of extensive fibrocavitary 
disease and consolidations on chest X-ray. Sepsis, 
ARDS, multiple organ failure, acute kidney injury, 
and nosocomial pneumonia also cause high 
mortality.(5,6,8,10) Likewise, a delay of more than 
24 h in the initiation of treatment has been 

reported to be associated with higher mortality 
(73.1% vs. 0%; p = 0.033).(17)

In a retrospective study over a 7-year period, 
99 ICU patients with tuberculosis were evaluated 
and predictors of 30-day mortality were identified. 
Four factors were independently associated 
with mortality: time from onset of symptoms 
to initiation of treatment greater than 1 month 
(OR = 3.49; 95% CI: 1.20-10.20); number of 
failing organs (OR = 3.15; 95% CI: 1.76-5.76); 
large number of lung lobes involved, as seen 
on chest X-ray (OR = 1.83; 95% CI: 1.12-2.98); 
and serum albumin levels greater than 20 g/L 
(OR = 3.96; 95% CI: 1.04-15.10).(19) Serum 
levels of albumin and hemoglobin, reflecting 
the nutritional status, were found to be the best 
predictors of survival in a study of ICU patients 
with nonmiliary tuberculosis and respiratory 
failure.(34)

In the prognostic evaluation of such 
patients, APACHE II scores at ICU admission 
might underestimate the mortality rate among 
tuberculosis patients requiring MV. The median 
APACHE II score was found to be 16 in one 
study, a value that is usually associated with a 
mortality rate of 20-30% rather than with the 
59% mortality rate reported in that study.(5) In two 
other studies,(15,17) the median APACHE II scores 
were 21.2 ± 6.5 and 22.8 ± 6.8, respectively, 
indicating a mortality rate of 30-40%. However, 
the mortality rates were found to be 67.8% and 
65.7%, respectively. It is possible that events 
occurring during hospitalization, such as the 
development of VAP or other complications, 
contributed to the increased mortality rates.

In a multicenter study conducted in South 
Korea,(35) the APACHE II score was not a predictor 
of survival. In that study, the characteristics and 
outcomes of patients with ARDS caused by miliary 
tuberculosis were evaluated. A high in-hospital 
mortality and a high ICU mortality were found 
(61.2% and 58.2%, respectively), and Sequential 
Organ Failure Assessment score at the time of 
diagnosis of ARDS was found to be an important 
prognostic marker (OR = 0.809; 95% CI: 0.691-
0.946; p = 0.008).

Biosafety

As in other settings and situations, tuberculosis 
transmission control measures are divided into 
three groups: a) administrative measures—early 
investigation, diagnosis, and treatment, as well 
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as isolation of suspected cases; b) environmental 
(or engineering) control measures—negative-
pressure isolation rooms and use of high efficiency 
particulate air (HEPA) filters; and c) respiratory 
protection measures—use of N95 masks by the 
health care team.(22) Therefore, in the ICU setting, 
a high clinical suspicion is mandatory, with smear 
microscopy for AFB and culture of respiratory 
secretions in suspected cases. All suspected cases 
should be placed in individual negative-pressure 
rooms, and respiratory precautions should be 
implemented. Endotracheal suctioning without 
disconnection (closed system) should be used, 
and a bacterial filter should be placed in the 
expiratory line of the ventilator circuit.(36)

It is important that the recommendation 
for endotracheal intubation be emphasized. In 
suspected cases of tuberculosis, the procedure 
should be performed in a negative-pressure room 
with a ventilation rate of 6-12 air changes per 
hour. Vents that exhaust to the outside should 
be located away from windows/foot traffic or 
a HEPA filter system should be used. Health 
professionals should wear N95 masks or HEPA 
respirators while performing the intubation/
suctioning procedure, as well as while performing 
fiberoptic bronchoscopy.(36)

It is recommended that health professionals 
working in high-risk environments undergo 
tuberculin skin testing. Health professionals should 
be screened at the time of hiring, and periodic 
screening should be performed to identify those 
with tuberculin skin test conversion, i.e., with 
latent infection.(36,37) Those identified as such 
should be referred for treatment of latent infection 
in accordance with the consensus criteria.(22)

Final considerations

Tuberculosis patients requiring ICU admission 
or with respiratory failure have some peculiarities, 
especially regarding diagnosis and treatment. 
The diagnosis of tuberculosis in such cases is 
particularly complicated because of the possible 
misinterpretation of radiological findings, the 
difficulty in obtaining material for mycobacterial 
analysis, and the unavailability of culture results 
in most cases. Therefore, initiation of treatment 
is often delayed. In addition, the use of regimens 
without isoniazid and rifampin, as well as uncertain 
enteral absorption and low serum concentrations 
of antituberculosis drugs, can reduce the efficacy 
of treatment. For such patients, the prognosis 

is generally poor and mortality rates are high. 
Measures aimed at promoting early diagnosis and 
treatment of tuberculosis in the public health 
care system, with special attention to patients 
at increased risk of developing respiratory failure 
and requiring intensive care, such as HIV-positive 
patients, can contribute to improving this situation.
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