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Risk Factors Related with Mortality in Patient with Pulmonary
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Background: The prevalence rate of pulmonary tuberculosis (PTB) is steadily decreasing in South Korea, However,
PTB is a disease with relatively high mortality and morbidity rates throughout Korea, Although there are many
studies and statistics about the risk factors of PTB mortality in many countries, there are only a limited number
of domestic papers on this topic. The aim of this study is to determine predictive factors for mortality among
in-hospital patients associated with PTB,

Methods: From December 2006 to January 2011, we reviewed medical records of 2,122 adult patients diagnosed
with tuberculosis at a single tertiary hospital in a suburban area. In this study period, 960 patients were diagnosed
with PTB by positive Acid fast bacilli smear and/or mycobacterial culture of the respiratory specimen. We compared
the groups of patients deceased and patients discharged alive with PTB. The number of dead patients was 82
(47 males, 35 females).

Results: Mortality was significantly associated with increased values of white blood cells (WBC), blood urine
nitrogen (BUN), creatinine, C-reactive protein (CRP), numbers of involved lung field, and length of hospitalization,
Also, it was associated with the decreased values of hemoglobin, lymphocyte, sodium, albumin, and cholesterol.
Furthermore, admission through the emergency department, initial intensive care unit admission, and drug resistant
PTB affected mortality in PTB patients. Independent predictors associated with PTB mortality are BUN, initial
intensive care unit care, and admission during treatment of tuberculosis,

Conclusion: In our study, mortality of pulmonary tuberculosis was related with parameters associated with

nutritional status, disease severity at the time of admission, and drug resistance.
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Introduction

According to World Health Organization (WHO), in-
cidence of tuberculosis (TB) in 2009 was 9.4 million
worldwide, and number of TB patients and deaths was
14 million and 1.3 million, respectively'. In Korea, in-

cidence of TB has steadily decreased; statistics of
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Korean government shows that TB death rate ranks out-
side top 10 in Korea’, Despite, pulmonary tuberculosis
(PTB) still shows high morbidity and infection rates
among infectious diseases,

PTB does not usually require hospital admission for
treatments, but if symptoms such as shortness of breath,
and deterioration in systemic condition are present, hos-
pital admission may be necessary. Despite of appro-
priate TB treatments, death rate of TB reaches 5 to a
population of 100,000, Many patients die prior to or
in the middle of treatments’, Causes of death include
TB itself and underlying diseases and diseases in organs
other than the lungs, In cases of respiratory infection
diseases including pneumonia, indexes such as Pne-

umonia Patient Outcomes Research Team (PORT)6 and
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confusion, uremia, respiratory rate, blood pressure
(CURB)’ help calculate a death rate using conditions of
patients at admission and blood test findings. However,
studies and data on prognosis factors of PTB have not
been sufficient enough in Korea, Therefore, it may be
meaningful to confirm death-related factors for treat-
ments and deciding prognosis.

In this study, patient records of the university hospital
inpatients accompanied by PTB were investigated to
find out characteristics of the patients and factors affect-

ing death,

Materials and Methods
1. Subjects

We reviewed medical records of 2,340 patients who
visited tertiary teaching university hospital, Yonsei
University Wonju Christian Hospital, between December
2006 and January 2011, and were diagnosed with TB
by International Statistical Classification of Diseases and
Related Health Problems, 10th revision (ICD-10), Pa-
tients with younger than 20 years of age, negative spu-

tum examination results, extra PTB only, nontuber-

2,340 patients

Under 20 years old
218 patients

Sputum AFB negative
318 patients

Extra-pulmonary TB
514 patients

Non-tuberculous
mycobactrium 111 patients

Not performed AFB study
158 patients

Pulmonary TB
1,021 patients

Diagnosed through| | Diagnosed through
biopsy only bacteriologic study
61 patients 960 patients

Expire in hospital
67 patients

Expire after discharge
15 patients

Figure 1, Diagram of selecting patients. AFB: acid fast ba-
cillus; TB: tuberculosis,

culous mycobacteria and who did not receive TB tests
were excluded from the present study. Among 1,021 pa-
tients who were diagnosed with PTB, those who were
diagnosed through biopsy only were excluded from the
present study, and the remaining 960 inpatients diag-
nosed with PTB through acid fast bacillus (AFB) smear
test and mycobacterium culture test were finally
selected. Among patients who were admitted to hospital
during treatments, or diagnosed with PTB after admis-
sion, a total of 82 patients died; 67 died during hospital
stay while 15 died during drug treatment after they were
discharged (Figure 1), Control group was selected 187
patients by matching age and gender among who were
diagnosed with PTB through sputum examination, and

were discharged alive from the hospital.
2. Methods

Through retrospective investigations on patient re-
cords, major symptoms at admission, comorbidity,
cause of death, and results of blood test, radiologic find-
ings and tests related with TB were confirmed.

1) Clinical manifestations: Through patient records,
major symptoms, comorbidity, use of emergency room
or intensive care unit (ICU) at admission, and hospital
stay were reviewed.

2) Blood test: Test results including white blood cell
(WBC) count, hemoglobin, lymphocyte count, sodium,
potassium, blood urea nitrogen, creatinine, albumin, to-
tal cholesterol, blood glucose, aspartate transaminase
(AST), alanine transaminase, bilirubin, C-reactive pro-
tein (CRP) and arterial blood gas were reviewed,

3) Microbiological test: In sputum samples, results of
AFB smear test, culture test and drug susceptibility test
were reviewed, Patients showing at least one positive
result of either smear test or culture test were enrolled
in the present study, Cases identified with nontuber-
culous mycobacteria in culture test were excluded.

4) Chest radiologic study: Regarding classification of
severity according to the extent of lesion in the lung,
standards of National Tuberculosis Association, USS, and
method of dividing both lungs into 6 random parts were

used based on the chest X-ray images at admission.
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According to the standard of National Tuberculosis
Association, US, mild level is the case of lesions lo-
calized in small area at one lung or both lungs without
cavity, while intermediate level is the case of slightly
scattered lesions not exceeding one lung, dense lesions
taking less than 1/3 of one lung, or the sum of cavity
diameter which is less than 4 cm. Severe level is the
case of lesions whose severity is exceeding intermediate
level. According to the method of dividing both lungs
into 6 random parts, both lungs were divided into up-
per, middle and lower parts on chest X-ray prior to
counting numbers of involved part,

5) Analysis on the cause of death: Patients who died
during hospital stay, or died within 2 weeks after being
discharged were included as the case of death during
hospital stay.

Criteria of direct cause of death by TB include: central
nervous system invasion with positive culture test result,
deterioration of PTB accompanied by findings of neg-
ative nitrogen balance without respiratory failure, identi-
fication of drug-resistant strains without other cause of
death, large amount of hemoptysis on the brink of
death, and respiratory failure without any other etiology
of respiratory failure’, Cause of death was divided two
groups into TB-related and non-TB-related cases,

Drug-resistant strains include: strains resistant to iso-

niazid or rifampin, multidrug-resistant TB strains re-
sistant to both isoniazid and rifampin, and extensive
drug-resistant TB strains resistant to isoniazid and ri-
fampin, and to at least one quinolones and one of 3
injections,

6) Statistical analysis: SPSS version 18 (IBM Corp.,
Armonk, NY, USA) was used for statistical analysis,
Values of continuous variables were shown as mean®
SD, and discrete random variables were shown as fre-
quency or percentage, For comparison of continuous
variables between death group and control group, t-test
was used. For discrete random variables, chi-square test
was used, In case of small number of comparison
groups, Fisher's exact test was used. Multiple logistic re-
gression test was conducted for statistically significant
or influential items, Statistical significance was set with

p-value at less than 0.05.
3, Approval from Clinical Trials Committee

Approval from Clinical Trials Committee of Yonsei
University Wonju College of Medicine was obtained on
August 8, 2011,

Results

Decedent group consisted of 82 subjects with a mean

Table 1, Characteristics of pulmonary tuberculosis (TB) patients

Decedents (%) (n=82) Survivors (%) (n=187)  OR (95% Cl) p-value
Age, yr 68.8+153 651+1555 0.072
Sex
Male 47 (57 .9) 98 (52.4) 122 (0.72~2,06) 0.457
Female 35 (47.2) 89 (47.6)
Admission route

OPD 17 (20.7) 76 (40.6)

ER 65 (79.9) 111 (59.4) 262 (143~4281) 0,002
Initial admission ward

General ward 51 (62.2) 171 91.4)

ICU 31 (37.8) 6 (8.6) 6.50 (329~1282) <0.001
Hospital length of stay, day 223+225 (1 ~77) 14, 2+17 9 (B8~ 44) 0.005
Under treatment for puimonary TB at admission 18 (22.0) 4 (7.5) 3.48 (1.63~7.39) 0.001
History of stopping anti-TB medication by oneself 8 (99 6 (3.3 0.038*

*Fisher's exact test. T2,5~97,5 percentile,

OR: odds ratio; Cl: confidence interval; OPD: outpatient department; ER: emergency room; ICU: intensive care unit,

40



Tuberculosis and Respiratory Diseases Vol 73, No. 1, Jul, 2012

age of 68.8£15,3, Number of male was 47 (57.3%).
Significant difference between the groups was observed
in terms of admission via emergency room and ICU,
long hospital stay, present TB treatments at the time of
admission, and history of interrupting treatments (p
<0.05) (Table 1).

Major symptoms of subjects at the time of admission
included coughing, dyspnea, sputum, fever, hemoptysis
and general weakness. In decedent group, dyspnea
(43.9%) was most common symptom followed by gen-
eral weakness (18.3%). In survivor group, coughing
(49.7%) was most common symptom followed by dysp-
nea (35.3%) and sputum (34.8%). Among major symp-
toms, significant difference in general weakness, poor

oral intake and mental deterioration was observed be-

Table 2, Chief complaints at admission

tween the groups (p<0.05) (Table 2). One hundred
ninety-four patients were admitted due to the respira-
tory symptoms such as coughing, sputum, fever, dysp-
nea and hemoptysis, and 9 patients were admitted due
to side effects developed during TB treatments, and 6
patients were admitted for evaluation of TB. Reasons
of the remaining subjects included systemic deterio-
ration, digestive symptoms such as bloody stool and
nausea, cardiovascular symptoms such as chest pain
and palpitation, and neurologic symptoms such as men-
tal deterioration.

Number of patients having comorbidity was 60 (73,2%)
in decedent group, and 118 (63.1%) in survivor group
showing no significant difference between the groups.

In both group, most common comorbidity was hyper-

Total (%) (n=269)  Decedents (%) (n=82)  Survivors (%) (n=187)  OR (95% Cl) p-value

Cough 106 (39.4) 13 (15.9) 93 (49.7) 0.19 (0.10~037)  <0.001
Dyspnea 102 (37.9) 36 (43.9) 66 (35.3) 144 (0.85~2.44) 0.180
Sputum 75 (27.9) 10 (12.2) 65 (34.8) 026 (0.13~054)  <0.001
Fever 47 (17.5) 7 (8.5) 40 (214) 0.34 (0.15~0.80) 0.011
Hemoptysis 32 (11.9) 11 (13.4) 21 (11.2) 1 23 (0.56~2.67) 0610
General weakness 28 (10.4) 15 (18.3) 13 (7.0) 0 (1.35~6.63) 0.005
Poor oral intake 17 (6.9) 9 (11.0) 8 (4.3 2 76 (1.03~7.43) 0.038
Nausea/vomiting 8 (29 5 (6.1) 3(16) 0.059"
Change of consciousness 5019 5 (6.1) 0 (0.0 0.002*
*Fisher's exact test,
OR: odds ratio; Cl: confidence interval,
Table 3, Comorbid diseases of patients

Total (%) (n=269)  Decedents (%) (n=82)  Survivors (%) (n=187)  OR (95% Cl) p-value
Comorbid diseases 178 (66.2) 0 (73.2) 118 (63.1) 160 (0.90~283) 0.108
Hypertension 1 (33.8) 6 (31.7) 5 (34.8) 0.87 (0.50~152) 0.626
Diabetes mellitus 3 (15.9) 5 (18.3) 8 (15.0) 127 (0.64~259) 0.494
Old pulmonary TB history 2 (15.6) 4 (17 1) 8 (15.0) 1,17 (0.58~2.36) 0.662
Pulmonary diseases (except 2 (119) 3 (15.9) 9 (10.2) 167 (0.78~3.56) 0184

old pulmonary tuberculosis)

Cerebrovascular diseases 25 (9.3) 10 (12.2) 5 (8.0 159 (0.68~3.71) 0278
Malignancy 20 (7.4) 10 (12.2) 0 (5.3 2.46 (0.98~6.16) 0.049
Cardiovascular diseases 16 (5.9) 6 (7.9) 0 (5.9 1.40 (0.49~3.98) 0530
Chronic hepatitis 7 (2.6) 2 (24 527 1.000*
Renal diseases 3 (1.1) 3 (3.7 0 (00 0.028*

*Fisher's exact test.
OR: odds ratio; Cl: confidence interval; TB: tuberculosis,
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tension, followed by diabetes, history of PTB, respira- showing a significant difference (p=0.012). Presence of
tory diseases, cerebrovascular diseases, malignant tu- drug-resistant strains was reported in 16 (19.5%) sub-
mor, cardiovascular diseases, chronic hepatitis, and kid- jects in decedent group, and 11.8% in survivor group
ney diseases. Except kidney diseases and malignant tu- showing a significant difference (p=0.046). However,
mor, no difference of comorbidity showed between the when drug-resistant strains against each agent were
groups (p<0.05) (Table 3). compared, no statistical significance was observed be-

According to microbiological comparison, positive tween the groups., According to radiologic findings,
AFB smear test results were observed in 69 (84.1%) sub- number of invaded lung part was 3.3%1.6 in decedent
jects in decedent group, and 69.5% in survivor group group, and 2,1£1.0 in survivor group showing a sig-

Table 4, Microbiology and radiologic findings of patients

Decedents (%) (n=82) Sunvivors (%) (n=187) OR (95% Cl) p-value
AFB smear positive 69 (84.1) 130 (69.5) 233 (1.19~4 55) 0012
Culture positive 73 (89.0) 183 (97.9) 0.18 (0.05~0.59) 0.002
Drug-resistance TB 16 (19.5) 22 (11.8) 205 (1.00~418) 0.046
MDR-TB 4 (49 2 (1.1) 0.058*
No. of lung field involved on chest X-ray 33+16 21410 <0.001
Cavitary lesion 25 (30.5) 57 (30.5) 1.00 (0.57~176) 0.999
Severity on chest X-ray
Mild 6 (7.3 26 (13.9)
Moderate 35 (42.7) 102 (54.5)
Severe 41 (50) 59 (31.6) 0.004

*Fisher's exact test,
OR: odd ratio; ClI: confidence interval; AFB: acid fast bacilli; TB: tuberculosis; MDR: multi drug resistance,

Table 5, Laboratory findings of patients at admission

Decedents (n=82) Survivors (n=187) p-value
WBC (10% xL) 11.85+725 8.78+4.12 0.001
Hb, g/dL 11.34+2.05 12.15+192 0.003
Lymphocyte (10% L) 0.86+0.60 135+0.73 <0.001
Sodium, mEg/L 134 40+6 .28 137 26+537 <0.001
Potassium, mEqg/L 425+0.85 4.30+0.60 0615
Blood urine nitrogen, mg/dL 30.86+30.81 16.33+10.54 <0.001
Creatinine, mg/dL 136+143 (0.3~4.6) 0.83+0.37 0.001
Albumin, g/dL 2.96+0.60 3.47+057 <0.001
Glucose, mg/dL 147 23174 84 150,85+84.89 0.740
AST, U/L 5816+102.68 (10~359) 4124+6154 (14~111) 0.171
ALT, UL 32.28+46.83 (3~200) 32.12+7549 (6~120)* 0,985
Total bilirubin, mg/dL 106156 (02~25) 086+163 (0.2~223) 0.338
Direct bilirubin, mg/dL 0.60+1.38 (0~2.0) 043+148 (0~15) 0378
Total cholesterol, mg/dL 1234314478 142 44+40 51 0,001
CRP, mg/dL 12.38+£8.78 6.95+7.58 (0.1~26.28) <0.001
Initial PaO,, mm Hg 79.89+28.50 86.33+28.08 0.117
Initial PaCO,, mm Hg 3258+743 34.00+591 0.159

*2.5~97 .5 percentile,
WBC: white blood cell; Hb: hemoglobin; AST: aspartate aminotransferase; ALT: alanine aminotransferase; CRP: C-reactive prontein,
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Table 6. Causes of death in decedents

Causes of death No. (%)
Death caused by pulmonary tuberculosis (n=35)
Septic shock 15 (429
ARDS 9 (25.7)
Hemoptysis 7 (20.0)
Respiratory failure 4 (114)
Death caused by other than pulmonary
tuberculosis (n=40)
Septic shock 13 (32.5)
ARDS 8 (20.0)
Bleeding except hemoptysis 5 (12.5)
PTE 5 (12.5)
Cardiovascular disease 3 (7.5)
Respiratory failure 2 (5.0
Malignancy 2 (5.0
MODS 2 (5.0

Unknown cause of death (n=7)

ARDS: acute respiratory distress syndrome; PTE: pulmonary
thromboembolism; MODS: multiple organ dysfunction synd-
rome,

nificant difference (p<0.05). Based on chest X-ray, se-
vere level showed the most statistical significance than
other milder levels, However, presence of cavity was
not statistically significant (Table 4).

According to the results of blood test at admission,
levels of WBC, blood urea nitrogen, creatinine and CRP
were significantly high in decedent group, while levels
of hemoglobin, lymphocyte count, sodium, albumin
and total cholesterol were significantly low (p<<0.05)
(Table 5).

In all subjects, septic shock was the most common
cause of death with 28 (34.1%) subjects followed by
acute respiratory distress syndrome (ARDS) with 17
(20.7%) subjects. PTB was the direct cause of death
with 35 (42.7%) subjects and among these patients, sep-
tic shock with 15 (42.9%) subjects, ARDS with 9 (25.7%)
subjects, hemoptysis with 7 (20.0%) subjects, and respi-
ratory failure with 4 (11.4%) subjects, In the group

Table 7, Factors of mortality in patients with PTB by multiple logistic regression analysis

B SE Wald Sig OR 95% ClI

WBC 072 0.43 285 0.091 2.06 0.89~478
Hb 0.19 056 0.1 0.742 120 0.40~3.60
Lymphocyte 0.69 047 215 0.143 199 0.79~4 97
Sodium 091 0.47 3.79 0.052 248 0.99~6.21
BUN 117 0.49 563 0.018 3.23 123~849
Creatinine 0.69 0.61 129 0.256 2.00 0.60~6.64
Total cholesterol —0.14 0.79 0.03 0.857 087 0.18~4 11
CRP 048 0.74 042 0517 162 0.38~6.95
Albumin 0.56 0.48 135 0.245 176 0.68~453
Poor oral intake —0.06 0.70 0.01 0.930 094 0.24~3.71
General weakness 0.21 0.64 0.1 0.744 123 0.35~432
Admission route —0.18 047 0.15 0.695 083 0.33~2.08
Initial ICU care 182 055 10,74 0.001 6.17 208~1832
Under treatment for pulmonary TB at admission 1.21 055 470 0.030 3.35 1.12~9.99
History of stopping anti-TB medication by oneself 152 083 3.34 0.068 458 090~23.38
AFB smear 0,04 0.51 0.01 0.945 104 0.38~281
Drug-resistance TB 072 056 168 0195 2.06 069~6.11
Hospital length of stay 0.41 0.49 073 0.395 151 0,58~3.91
Severity on chest X-ray

Mild 0.46 0.796

Moderate 0.49 0.80 0.37 0.543 168 0.34~783

Severe 0.32 0.84 0.14 0.706 137 026~7.16

PTB: pulmonary tuberculosis; B: regression coefficient; SE: standard errors; Sig: significance; OR: odds ratio; Cl: confidence interval;
WBC: white blood cell; Hb: hemoglobin; BUN: blood urine nitrate; CRP: C-reactive protein; ICU: intensive care unit; TB: tuberculosis;

AFB: acid fast bacillus,
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whose direct cause of death was not PTB, septic shock
(13 subjects, 32.5%) was the most common cause, and
the reason was mainly due to pneumonia (12 subjects,
92.3%). Other causes of death included bleeding other
than hemoptysis (12,5%) and pulmonary embolism
(12.5%). Deaths due to hemoptysis were observed only
in the patients whose direct cause of death was TB
(Table 6).

As a result of multiple logistic regression test for the
items showing a significant difference through uni-
variate analysis, factors such as blood urea nitrogen, ini-
tial treatments in ICU, admission during TB treatments
were confirmed as the factors independently affecting
death (Table 7).

Discussion

According to the statistics of Korean National Tuber-
culosis Association, incidence of TB in 2010 was 36,305
in every 100,000 population’, Out of the 36,305 patients,
28,176 were PTB patients, and we estimate additional
patients who may have not been diagnosed or reported,
Death rate in every 100,000 population was 4.8 showing
a reduction from 7.2 in 2000, Accordingly, the death
rate of PTB ranks outside top 10 in Korea for the last
4 years, Out of the 1,021 TB inpatietns in the present
study, 960 subjects were diagnosed with PTB based on
microbiological tests, Among them, 67 patients died
during hospital stay, and death rate was about 6,9%,
This result is very higher than the result of Korean
National Tuberculosis Association in 2010, which was
48 in a population of 100,000. This study was con-
ducted in inpatients of tertiary hospital with a high ratio
of severe cases resulting in a higher death rate than that
of Korean National Tuberculosis Association.

In the study conducted in North Carolina, US,
Nguyen et al’ reported 721 (13.5%) death cases out of
5,311 TB patients over the period of 10 years (1993~
2003). According to the study, risk factors of TB death
included old age, miliary or meningeal diseases and hu-
man immunodeficiency virus (HIV). In the study con-

ducted in San Francisco, California, US, Nahid et al,"
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reported 37 (6.6%) death cases out of 565 patients be-
tween 1990 and 2001, and factors of death such as HIV
infection, old age, positive sputum exam result, and
poor TB treatments, According to the study by Low et
al.'" conducted in 7,433 patients in Singapore between
2000 and 2006, 884 (11.9%) patients died. Risk factors
included old age, male, Malayan, microbiological defi-
nite diagnosis, history of using long-term care facilities,
and strains having resistance against at least isoniazid,
reported 3,085 (7.8%) cases of
death out of 39,566 patients in 15 EU countries between
2002 and 2004. Risk factors of death included old age

and resistance against isoniazid and rifampin in addition

Lefebvre and Falzon"

to male and history of TB treatments, In Africa, more
studies on HIV have been reported than studies on risk

13,14 .
> . Few studies have been

factors associated with TB
reported on risk factors of TB death in Korea, Shin et
al.” reported 27 death cases with 54 control group pa-
tients in 2006, In the study, significant difference was
confirmed in comorbidity, admission via emergency
room, initial ICU treatments, dyspnea at admission, gen-
eral weakness, miliary TB, hemoglobin, blood urea ni-
trogen, albumin, cholesterol, AST and CRP, Among
these, initial ICU treatments and albumin were con-
firmed as independent factors. In the areas other than
Africa, old age, HIV, gender and isoniazid drug-resistant
strains were risk factors, Since age and gender were an-
alyzed in pair in Korean studies including the present

study, age and gender were excluded from risk factors,

30+

20 1

10 4

. I I
0-+—E I

20~29 30~ 39 4o~49 50~ 59 60~ 69 70~ 79 >8
Age (yr)

No. of persons
N
[9)]
1

Figure 2, Age distribution of decedents,
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But, number of death patients showed an increase in
elderly patients in the age of 60 or older (Figure 2) evi-
dencing an old age as a factor associated with death,
Presence of drug-resistant strains had a statistical sig-
nificance between two groups, but when drug-resistant
strains were compared according to each agent, no sig-
nificant finding was observed. Due to small numbers
of drug-resistant strains, it was not easy to confirm
significance, Tests on HIV were not conducted and ac-
cordingly, its possibility as a risk factor was not
confirmed, However, considering increasing number of
HIV patients, studies on HIV will be necessary as Shin
et al.” suggested,

As a result of comparing risk factors of the present
study with those of Korean studies, many factors stated
in the studies are common. Factors such as admission
via emergency room, initial ICU treatments, general
weakness, blood urea nitrogen, CRP, hemoglobin, albu-
min and total cholesterol were significant in two
studies, However, in multivariate analysis, initial ICU
treatment was the only common independent factor as-
sociated with death, Only one factor was common as
an independent factor, but through univariate analysis,
factors such as systemic condition of patients at admis-
sion, nutritional state and intensive care were confirmed
to affect prognosis. This result corresponds to that of
Rao et 31,16, which reported that death factors were de-
cided not only by severity and chronic condition of TB
but systemic health state of patients.

In this study, patients complained coughing and
dyspnea as most common symptoms, but decedent
group did significantly not cough, and patients with
general weakness, poor oral intake and mental deterio-
ration showed a statistically significant difference be-
tween the groups. As comorbidity, respiratory diseases
such as history of PTB or chronic obstructive pulmonary
disease, diffuse interstitial lung disease and asthma did
not show significant difference between the groups.
Only kidney diseases including end stage renal disease
showed a significant difference but the number of sam-
ple was too small to confirm,

In microbiological statistics, Low et al." and Lefebvre

and Falzon" reported that presence of drug-resistant
strains was significant, particularly in multidrug-resistant
strains, In the present study, positive result of smear
test, and presence of drug-resistant strains were sig-
nificant between the groups, but when each type of
drug-resistant strains was compared, no statistical sig-
nificance was observed, In addition, due to the small
number of samples, statistical significance on drug-re-
sistant strains was not confirmed.

Through radiologic image divided 6 parts, number of
involved parts in decedent group were significantly
more than control group, and the statistical significance
was also confirmed in 3 sub-divided severity levels ac-
cording to the standards of National Tuberculosis
Association, US, However, severity level in multivariate
test was not recognized as an independent factor by
chest X-ray.

Increase in WBC count and CRP at admission showed
a significant difference between the groups, this is im-
plying an influence of inflammatory responses at admis-
sion on death, Recently Rasmussen et al. Y reported that
procalcitonin could help anticipate severity and death
in TB patients. Therefore, correlation with inflammation
markers such as procalcitonin may be necessary to
study in future,

Plasma protein which helps assess nutritional status
includes albumin, prealbumin, transferrin and ferritin'®,
According to Goldwasser and Feldman®, the lower the
level of albumin was, the higher the death rate was,
In the present study, the albumin level of death group
was significantly lower than that of survivor group, but
it was not confirmed as an independent factor, For de-
tailed investigation on nutritional status, body mass in-
dex should be checked together,

Out of the 82 death patients, causes of death of 7
patients were not confirmed due to loss of contact with
their family in some cases of moribund discharge, while
35 (42,7%) patients were confirmed that their PTB was
directly associated with death. The most common factor
was septic shock, but hemoptysis (7 subjects, 20.0%)
showed a significant difference from decedent group

which did not die of PTB. According to Davis et al’,
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only 20 (49%) out of 41 death patients died of TB, and
number of deaths due to hemoptysis was 4 (20%) show-
ing a similar result to the present study.,

According to the present study and Shin et al.®, the
only common independent factor in multivariate analy-
sis was initial ICU treatment, Zahar et al.” reported that
cases with delay in diagnosis and treatments of TB, and
active PTB in severe level which requires mechanical
ventilation show high death rate, In addition, delay in
TB treatments for patients in ICU with respiratory failure
results in a high death rate, In Korea, Kang et al.”' re-
ported 12 death cases out of 43 PTB patients admitted
in ICU. In univariate analysis, significant items were ma-
jor symptoms such as coughing, number of invaded
parts of the lung, lymphocyte count, albumin, cholester-
ol and CRP, In multiple regression analysis, respiratory
failure was the independent factor affecting death. In
the present study, 47 patients were admitted via ICU,
and 31 died. In future, study on causes of death in ICU
will be necessary.

In the present study, among patients accompanied
TB, we can find factors which correlated with death,
but there are limitations, First, age and gender were
paired in selecting subjects of survivor group, but num-
ber of elderly patients may be too small for analysis.
In addition, results on factors such as drug-resistant
strains may be distorted due to the small sample size,
Second, there is a limitation using past patient records,
Third, cases of PT which were accidentally found dur-
ing hospital stay could be so mild that it might not be
directly associated with death, Fourth, in some cases of
moribund discharge, patient records and contact in-
formation were not sufficient for confirming cause of
death,

In treatments of PTB, delayed treatments may in-
crease risk of death, So, stabilization of systemic con-
dition, early diagnosis and appropriate treatments may
contribute to lowering TB death rate, Data of the pres-
ent study may contribute to making prognosis of TB pa-

tients, and may be used for future TB studies.
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