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Clinical Characteristics and Prognostic Factors in Patients with
Pulmonary Tuberculosis Admitted to Intensive Care Units

Ji Young Kang, M.D,, Myung Sook Kim, M,D,, Ju Sang Kim, M.D,, Hyeon Hui Kang, M D,, Seung Soo Kim,
M.D,, Yong Hyun Kim, M D, Jin Woo Kim, M D, Sang Haak Lee, M.D,, Seok Chan Kim, M.D,, Hwa Sik

Moon, M D,
Department of Intemal Medicine, The Catholic University of Korea College of Medicine, Seoul, Korea

Background: Pulmonary tuberculosis (TB), requiring the intensive care unit (ICU) care, has been a high-mortality
condition until now, In the present study, we aimed to investigate clinical features and parameters associated with
TB mortality.

Methods: From August 2003 to December 2008, patients with microbiologically or histologically confirmed
pulmonary TB then admitted to the ICU, were retrospectively enrolled into the study. Upon enrollment, their
medical records were reviewed.

Results: Forty three patients (30 males, 13 females) were included and their mean age was 63.8 years (range:
17~87 years). Twelve patients died, an overall in-hospital mortality of 27.8%. The main reason for the ICU care
was dyspnea or hypoxemia requiring mechanical ventilation (n=17). Other diagnoses for ICU care were hemoptysis,
monitoring after procedures, neurologic dysfunction, shock, and gastrointestinal bleeding. On univariate analysis,
the factors affecting the mortality were malnutrition-related parameters including low body mass index, hypoal-
buminemia, lymphocytopenia, and hypocholersterolemia, as well as severity-related variables such as high acute
physiology and chronic health evaluation (APACHE) score, number of involved lobes, and high C-reactive protein,
In addition, respiratory failure requiring mechanical ventilation and acute respiratory distress syndrome contributed
to patient fatality, It was shown on multivariate analysis that respiratory failure and hypoalbuminemia were
significantly independent variables associated with the mortality,

Conclusion: Acute respiratory failure is the most common reason for the ICU care and also the most important
factor in predicting poor outcome. In addition, our data suggest that the parameters associated with malnutrition
could be possible factors contributing to mortality.
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Figure 1. In-hospital survival curves by the Kaplan-Meier
method,

Table 1, Demographic characteristics of 43 intensive care
unit patients with pulmonary tuberculosis

Survivors  Deceased
(n=31) ety Pvale
Age, yr 624+166 681+116 0279
Sex, No. (%)
Female 10 (32.3) 3 (25.0) 0.642
Male 21 (67.7) 9 (75.0)
Smoking history, 16 (51.6) 6 (50.0) 0.845
No. (%)
Past TB history, 10 (82.3) 6 (50.0) 0.280
No. (%)
BMI <18 kg/m?, 5 (16.1) 4 (33.3) 0.026
No. (%)
Comorbidities, No. (%)
Diabetes mellitus 13 (41.9) 3 (25.0) 0.303

3250 0791
5(417) 0075

Chronic lung diseases* 9 (29.0)
|mmLmosuppressionsJr 5 (16.1)

Table 2, Clinical manifestations and laboratory parameters
of 43 intensive care unit patients with pulmonary tuber-
culosis

Values are mean=standard deviation otherwise indicated.
TB: tuberculosis; BMI: body mass index,

*Chronic obstructive lung disease, tuberculous destroyed lung,
interstitial lung disease, T Alcoholic liver disease, malignancy,
chronic steroid use due to rheumatologic disease.

27.8%S. 2 ™ (Figure 1), 714 8712 A3t g4} 174 =
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o7 ¢ 2o vrg FAEAHTable 1), 2SA] 3137
T AET 8%, AP 29N BEEAT AET 89

Survivors  Deceased
(n=31) ety ~ Pvae

Symptoms, No, (%)

Cough 309.7) 1 (8.3 0.692

Dyspnea 9 (29.0) 8 (66.7) 0.024

Hemoptysis 8 (25.8) 0 (0.0 0.051

Fever 5 (16.1) 0 (0.0) 0.300

General weakness 6 (19.4) 3 (25.0) 0.683
Duration of symptoms, 5+87 4394600 0,062
days
Time to anti-TB 6.6+37 47+40 0173
treatment™, days
Radiologic pattern

Number of involved 22+15 39+15 0.003

lobes

Cavity, No. (%) 4 (129 2 (16.7) 0,545
Lymphocyte count 1410 05+02 <0.001
(x1,000/mm?)
Albumin, g/dL 3.0+06 21+03 <0,001
Cholesterol, mg/dL 1493+375 11354364 0014
hs CRP, mg/dL 88+78 150485 0,028

Pa0,/FiO, 281141287 167.7+968 0,009
PaCO,, mm Hg 334+66 361+145 0557
Microbiology, No. (%)
AFB stain (+) 30 (96.7) 2 (100) 0.529
AFB culture (+) 25 (80.6) 10 (83.3) 0,654

Values are mean=standard deviation otherwise indicated.
TB: tuberculosis; hs CRP: high sensitivity C-reactive protein;
AFB: acid- fast bacillus,

“Interval between admission and initiation of drug therapy.
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Table 3, Intensive care unit-associated features of 43 pa-
tients with pulmonary tuberculosis

Survivors  Deceased

(n=31) (et~ Pvale
APACHE I score 83+49 184+49 <0001
Duration of ICU stay, 102+121 70+38 0.379
days
Respiratory failure, 6 (19.9) 11 (91.7) <0.001
No. (%)
ARDS, No. (%) 0 (0.0) 8 (66.6) <0.001
Shock, No. (%) 3 (9.6) 2 (16.6) 0.608

Values are mean+standard deviation otherwise indicated,
APACHE: acute physiology and chronic health evaluation; ICU:
intensive care unit; ARDS: acute respiratory distress syndrome,
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Table 4, Multivariate logistic regression analysis of factors
predicting in-hospital mortality of 43 intensive care unit pa-
tients with pulmonary tuberculosis

Variable OR 95% Cl p-value

Lymphocyte count 0.840
Abumin <25 g/dL 9,707
APACHE Il score 3.673
>10
Respiratory failure

0.665~1.061 0.144
0918~102634 0.059
0.404~33.349 0.248

19,005 1238~291673 0.035

APACHE: acute physiology and chronic health evaluation; OR:
odds ratio; Cl: confidence interval,
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Table 5, Factors contributing to intrahospital mortality of
43 intensive care unit patients with pulmonary tuberculosis
in the Cox proportional hazard model

Variable HR 95% ClI p-value
Lymphocyte count 0.889 072~111 0.144
Albumin 0.089 0.01~1.00 0.050
Cholesterol 1.013 099~1.04 0.356
APACHE I score 1224 0.05~27 65 0.899

>10
Respiratory failure 26.443 166~42156 0020
Involved lobe 1.304 0.80~2.13 0.288

APACHE: acute physiology and chronic health evaluation; HR:
hazard ratio; Cl: confidence interval,
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