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Abstract

Objective: To analyze the drug susceptibility pattern, background characteristics and treatment outcome of MDR-TB 

patients. 

Setting:  A 1,000-bed teaching hospital in the northeastern region of Thailand

Methods:  All cases of pulmonary MDR-TB patients at Maharat Nakhon Ratchasima Hospital between October 2006 

and May 2010 were reviewed retrospectively. Our evaluation included data on clinical, radiological nding, bacteriologic 

variables, susceptibility test result and the outcome of treatment. 

Results: There were 32 patients with culture-proven MDR-TB. The mean age was 45 years (age range, 17 to 71 years). 

The male to female ratio was 3:1. The MDR-TB prevalence in new and previously treated smear-positive TB cases 

was 1.4% and 22.6%, respectively. The most common co-morbidity was HIV infection. In addition to isoniazid and 

rifampicin resistance, isolates were found to resist ethambutol (62%), streptomycin (52%), ethionamide (13%), PAS (8%), 

ooxacin (7%) and kanamycin (4%). Most of patients had sputum smear conversion within 12 weeks. The overall success 

rate was 44 percent. Six patients died (24%) and 8 patients (32%) had been lost to follow-up.

Conclusions : MDR-TB is treatable, but requires much effort from both patients and health care providers. The 

implementation of MDR-TB control strategies are needed to cure the patients and to prevent the spread of disease. 
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INTRODUCTION 
 The frequency of multidrug-resistant tuber-

culosis (MDR-TB), dened as disease caused by strains of 

Mycobacterium tuberculosis that are at least resistant 

to treatment with isoniazid and rifampicin, is increas-

ing. The World Health Organization (WHO) estimates 

that 489,000 cases of MDR-TB occurred worldwide in 

2008 and under 30,000 cases of MDR tuberculosis 

were reported to the WHO (7% of the estimated total).1 

Treatment of MDR-TB requires 18Z24 months of 

treatment with more expensive, less potent and 

more toxic than drugs used to treat drug-susceptible 

tuberculosis. The cure rate of MDR-TB treatment is 

around 60%.2

 Conventional methods for detection of MDR-TB 

involve primary culture of specimens and isolation 

of Mycobacterium tuberculosis, followed by drug 

susceptibility testing (DST). This process has a turn 

around time of about 2 months. Delayed initiation 

of appropriate treatment in suspected MDR-TB cases 

is associated with excess morbidity.3 While awaiting 

result, patients who are likely to have MDR-TB need 

an empirical treatment with an MDR regimen. The use 

of inappropriate therapy (e.g., a retreatment regimen 

containing only rst-line drugs or regimens containing 

an inadequate number of second-line drugs) while 

awaiting susceptibility results may fail to result in clinical 

improvement. Moreover, inappropriate drug may lead to 

amplication of drug resistance, rending the DST data 

unreliable when they are nally available.9 The current 

guidelines recommend consideration of local resistance 

data when selecting empiric treatment for MDR-TB.4,9

 We report the clinical characteristic, radiological 

result, DST and clinical outcome of the patients with 

MDR-TB in our hospital and analyze the pattern of 

resistance in order to guide the choice of the empiric 

MDR regimen.

METHODS
 We conducted a descriptive, retrospective study 

between October 2006 and May 2010 at Maharat 

Nakhon Ratchasima Hospital, a referral center in 

the northeast of Thailand. Our Tuberculosis Registry 

Unit, that was established four years ago to register 

and follow-up tuberculosis patients treated in our 

hospital, compiled a list of smear positive pulmonary TB 

patients. Our analysis included all new and previously 

treated patients with MDR-TB. The patients older than 15 

years with culture-proven MDR-TB were identied from 

microbiology records during a four-year study period.

Culture and susceptibility to anti-tuberculosis drug 

were performed by a referral laboratory at one of 

two institutions: the clinical microbiology laboratory, 

Ramathibodi Hospital and the Department of Microbio-

logy, Siriraj Hospital. Data obtained from electronic 

medical records of MDR-TB patients included 

background characteristic, sputum smear conversion 

rate, the time to change drug susceptibility test and 

outcome of treatment.

 The disease was classied as extensive or limited 

on the basis of the radiologic nding. Extensive involve-

ment was dened as the presence of cavities totaling 

? 15 cm in diameter or dense inltrates involved ? 75 

percent of lung elds (or if both features were present).3

 Information about the time to change in smear 

and culture to negative after the treatment and time 

to initiation of appropriate therapy was elicited from 

the patient_s medical record. The time to initiation of 

appropriate therapy was dened as the time from date 

of rst presentation with possible TB symptom to the 
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start of MDR-TB treatment. The therapeutic response 

was evaluated on the basis of microbiological, clinical 

and radiological criteria. The microbiological response 

was dened as negative results on consecutive smear or 

culture. Clinical response was dened as improvement 

of signs and symptoms associated with tuberculosis. 

Radiological response was dened as a reduction of the 

radiological nding consistent with tuberculosis. 

RESULT 
 Between October 2006 and May 2010, 536 adult 

patients of smear-positive pulmonary tuberculosis were 

treated in an adult outpatient clinic. Among these, 

421 patients were new cases and 115 patients had a 

history of previous treatment of tuberculosis. During 

this interval, the 32 patients of MDR-TB patients were 

analyzed retrospectively. In 26 patients, previous 

tuberculosis treatment was documented and 6 patients 

were known to have had no prior treatment (the 

prevalence of MDR-TB in new cases was 1.4% and 

in previously treated TB cases 22.6%). All 32 cases 

had pulmonary tuberculosis and were smear-positive. 

Twenty-six (81%) were men and 6 (19%) were women. 

Their age ranged from 17 to 71 years (mean, 45). The 

commost co-morbidity was HIV-infection. HIV tests 

were performed in 90% of the subjects in this study 

and were positive in 7 out of 29 (24%) patients. The 

other concomitant disease included diabetes mellitus in 

5 patients (16%), chronic kidney disease (3 patients) 

and bronchiectasis (1 patient). The demographic 

characteristics of the 32 patients are shown in Table 1.

Table 1. Demographic characteristic of 32 patients 

  with MDR-TB.

Characteristics 
Age   Years
      Mean (range)  45 (17-71)

Sex  No. (%)
      Male 26 (81)

      Female 6   (19)

Treatment category No. (%)
      Previously treated  26 (81)

      Never treated 6 (19)

HIV status No. (%)
      Positive 7 (22)

      Negative 22 (69)

      Not tested 3 (9)

Radiographic nding No. (%)
      Extensive disease 10/27 (37)

      Limited disease 17/27 (63)

 The disease generally advanced. Of the 27 

patients for whom the radiographic data were available 

for an evaluation, 10 (37%) had extensive disease and 

17 (63%) had limited disease. All the patients were 

resistant to isoniazid and rifampicin. Sixty-two percent 

and 52% were resistant to ethambutol and streptomycin, 

respectively.

 The patterns of susceptibility to the second-line 

drugs are summarized in gure 1. Susceptibility testing 

was not done for pyrazinamide.
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 All patients had pulmonary tuberculosis with 

smear-positive sputum samples prior to treatment. 

Among these, the follow up AFB smear results were 

available in 22 patients. Smears of sputum samples from 

most of these patients converted to negative within 12 

weeks, but seven (32%) converted to negative after 12 

weeks of treatment. The mean time for conversion of 

smear for AFB to negative after initiation of therapy was 

10.9 weeks (range 4 to 28 weeks). All 22 patients who 

had microbiologic responses also had clinical responses, 

with the resolution of signs and symptoms. 

Table 2. Outcomes of 32 patients with multidrug-

 resistant tuberculosis.

Treatment outcome No. (%)

     Completed  11 (44)

     Lost to follow-up 8 (32)

     Died 6 (24)

     Still on medications  7

Time to smear conversion  weeks

     Mean  10.9

Figure 1. Patterns of susceptibility to the second-line drugs
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Drug resistance of Mycobacterium
 tuberculosis strains in the 32 MDR-TB cases.
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 Of the 32 patients, 25 patients were eligible for 

the analysis of the outcome of treatment (Table 3), 

7 patients were still on medication. Two patients died 

before receiving treatment and 4 patients died during 

treatment. Eleven patients (44%) completed the 

treatment regimen with the sputum smear conversion 

and good clinical response. The mean time for initiation 

of appropriate therapy was about 4.5 months. 

DISCUSSION
 Resistance of Mycobacterium tuberculosis to 

anti-tuberculosis drugs was rst documented soon 

after the initiation of streptomycin use in the 1940s.5 

In some patients drug resistance has developed because 

of inappropriate empirical MDR-TB treatment. These 

patients, with so-called secondary drug resistance, 

occasionally transmitted drug-resistant organisms to 

their contacts, primary drug-resistant tuberculosis then 

developed. Finding from our study suggested that 

MDR-TB cases are very likely to have smear-positive 

sputum and high proportion of patients presenting with 

extensive disease which may contribute to the spread 

of drug-resistant strain.

 Nearly one-third of the estimated 440,000 

individuals worldwide infected with MDR-TB in 2008 

died.1  Treatment with appropriate drugs has been shown 

to improve the treatment outcomes of patients with 

MDR-TB.6 Although individualized treatment based on 

in vitro drug-resistance analysis is the gold standard, the 

process has a turn around time more than two months 

when DST conventional method was used. 

 The empirical MDR-regimens are strongly 

recommended to avoid clinical deterioration and to 

prevent transmission of MDR strains to contacts while 

awaiting the DST results.7

 The present study has determined the pattern of 

resistance of MDR-TB to anti-tuberculous drugs in the 

northeastern region of Thailand. The current guidelines 

recommend consideration of local resistance data when 

selecting empiric treatment for MDR-TB.4  Based on data 

in gure 1, the drug sensitivity pattern of the patients 

revealed high resistance to the rst line anti-tuberculosis 

drugs. The resistance rate of ethambutol and strep-

tomycin were 62% and 52% respectively. We 

suggested that ethambutol and streptomycin should 

not be used for empirical MDR-TB treatment in our 

hospital. Treatment for MDR-TB is difcult as resistance 

to second line anti-tuberculosis drug has also been 

noted to occur. In this study resistance to ethionamide 

in 13%, PAS in 8%, ooxacin in 7% and to kanamycin 

in 4% was present. The patients with MDR-TB should 

be treated with regimens containing four or more 

second line anti-tuberculosis drugs based on local drug 

sensitivity pattern and the history of previous treatment. 

 The present study lacks data on pyrazinamide 

susceptibility since this test is not routinely performed. 

Although the previous data indicated a resistance rate 

of 5.9% to pyrazinamide, based on the detection of the 

enzyme pyrazinamidase,8  the recent prevalence of 

pyrazinamide resistance in MDR-TB are needed.

 We found that the MDR-TB prevalence was 1.4% 

and 22.6% in new and previously treated smear-positive 

TB cases respectively. Although the primary resistance 

was not high, the secondary multidrug resistance was 

at an ominous level. The secondary drug resistance 

may indicate failure of TB control efforts due to 

inadequate treatment which may result from several 

sources: inaccurate prescription by a physician, 

inaccurate delivery of medication by the pharmacy, 

poor bioavailability of drugs, and patient non-compliance.
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 The outcomes of treatment in our institution were 

poor: of 25 patients adequate follow-up data were 

available, 8 patients (32%) were lost to follow up and 

the mortality was 24% (6/25). Two patients died before 

receiving treatment and 4 patients died during treatment.

 Because of late recognition of MDR-TB, a 

number of patients did not receive effective anti-

tuberculosis treatment. Therefore, the high mortality in 

this study may have been caused by the inclusion of 

patients who did not receive effective anti-tuberculosis 

therapy. Lack of laboratory capacity in high TB burden 

countries is a barrier to control of MDR-TB. Conven-

tional drug susceptibility testing (DST) is a slow process 

and must take 2-4 months or longer, during which time 

a patient is often treated according to the regimen 

for drug-susceptible TB. Early detection of multi-drug 

resistance allows starting of an appropriate treatment. 

The resultant delay in proper treatment may adversely 

affect treatment outcome and contribute to the transmis-

sion of multiple drug-resistant disease. Thus implementa-

tion of rapid molecular methods for detecting MDR-TB 

may be an alternative to culture-based DST in Thailand.

 A delay of time to initiation of appropriate therapy 

(4.5 months) was noted in this study. Adopting rapid 

methods that are helpful in identifying resistant isolates 

may be helpful in the initiation of appropriate treatment 

without delay. Recently the World Health Organisation 

(WHO) recommended the use of rapid molecular-based 

drug susceptibility test to guide the regimen at the start 

of tuberculosis treatment.9

 In a large, well-conducted, multicountry study, 

Boehme et al. evaluated an automated tuberculosis 

assay (Xpert MTB/RIF) which is simple to perform 

with minimal training.10  A key nding of the study was 

the ability to detect 98% of M. tuberculosis that were 

resistant to rifampicin in less than 2 hours. Since 83% of 

rifampicin resistant strains are also isoniazid resistant,11 

resistance to rifampicin can be considered as a surro-

gate marker for MDR-TB. With rapid molecular-based 

DST, MDR-TB infection can be conrmed or excluded 

within days of sputum specimens being obtained from 

the patients to guide the regimen at the start of therapy.

 Defaulting from treatment is a major challenge in 

the treatment of MDR-TB. Our unsatisfactory outcome 

was explained by those patients who defaulted (32%).

Strategies to reduce defaulters are crucial in the 

treatment of MDR-TB. A register of MDR-TB patients 

should be kept apart and the contact details on the 

folders should be veried in order to be able to trace 

the defaulted patients. 

 MDR-TB may be curable at a great individual and 

societal cost. However, the implementation of both local 

and global TB control strategies is needed to prevent 

further development and spread of disease. MDR-TB 

patients should be treated by a committed team who 

apply the principles of close supervision because 

patients are treated for a long period with drugs that 

are known to be potentially toxic and have signicant 

side-effects. Special care should be taken to ensure 

that patients feel free to call or contact health staff 

informally whenever they have any problems.

CONCLUSION
 Selecting empiric therapy requires an assessment 

of drug sensitivity pattern of local MDR-TB pathogens. 

It is crucial that regular drug resistance surveillance of 

MDR-TB should be carried out. Rigorous programs for 

the recognition and long-term treatment of MDR-TB is 

urgently needed to successfully interrupt transmission 

and cure the patients.
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+5$�'#�'���'��)42
;�&��'��(�(��&�1�0����'�'��#'�'� ���-
�'�")�' 1�
;'��;$�-��+5�
'� �'��:'��&�")����$�, /��/����'�2��:$�'�$�.�+5$ /�%���'��&�!'
�
��	���
�: ���'� *�!'�-;�8���)4�)��.�'%.�+5$�("-��<.�>��&�0��
+5$�'#�'���'� �%#�:'�.
+$��,�'�� �. . 2549 
�*� .
+$���!�'�� �. . 2553 ���-;�8���6'��� 32 �'� $'�,.��)4� 45 �7 (17-71 �7) $&��'":���-;�'��:$�-;#	(�.�:'�&� 
3:1 $&��'�'�.�(
�&�0��
+5$�'#�'���'�.�:'�&��;$��% 1.4  1��-;�8��."�#%����)42�:.��2
;�&��'��&�!'�'�:$� /�%
.�:'�&��;$��% 22.6 1��-;�8���)4�)��%�&�(2
;�&��'��&�!'�&�0���'�:$� 0���)4���:���'��)4",
�+$�'��(
.�+5$0��.$
"< ��
$&��'�'�
+5$�'$)/���-�$� �;$��% 62, ".��3�0��&��(� �;$��% 52, .$�(0$�'2�
< �;$��% 13, �'�'$%�(0��'�(�(�(�
/$�(
 �;$��% 8, 0$��$��'�(� �;$��% 7 /�%�'�'�&��(� �;$��% 4 ":��1#	:�-;�8���)���'��;$�."�#%.��)4���'�
���.�>����'�1� 12 "&�
'#<#�&�2
;�&��'��&�!' $&��'�'��&�!'"6'.�3�.�:'�&� �;$��% 44  �)�-;�8��.")��)�(� 6 �'� /�%
�)�-;�8���'
�'��(
�'��'��&�!' 8 �'�
�	��:  $&��'�'��(
.�+5$�&�0��
+5$�'#�'���'�.�(4��*5� �6'1#;�=	#'�&�0����)��'��,�/���'��*5�  ����;$��)�'�.�9'
�%�&� *�!'/��/����'�2��:$�'�$�.�+5$.�+4$1�;1��'��(�'��'.�+$�"-���'�&�!'�)4.#�'%"� /�%����)���,��<."�(�
1�.�(��,��'��'������&�"-�� �'�"�;'�.��+$�:'� /�%�&��'�%���;$�-�.�+4$.�(4�$&��'�'��&�!'"6'.�3�
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º·¤Ñ´Â*Í   
 �!��'�� ���6 :  /�,6% +�!(��(�3��%�0���'���%��'�1���%�"8(�'��'�1��  �������-�1��  ��&����"(�(��"-� �*62�>
2��(��'���%��'�1�� /�,6%�8(�>%�.��*63�>3��'
�(�.�0���(��'���%��'�1���*6/#�(&"�2�/�,%��8(�=%3� 1����-=� +�!(�,%
�.>�>%��'��-��(��*6�.��-��'�2�/�,%��8(�'�#�'�%-���)��? �&#�=(��'��*6 10$11 ���
(�� �. . 2552 �8(���  856 �� �8(/�)��(��)�'�
1���(�"'��(!�?�(�0����&/�)���(�/"*6���=%�'�1���%�"8(�'��'�1��  �������-�1��  ��&����"(�(��"-� �(��)�)��'�1��
1���(������(��'�"*����%� �(�����/"�#&�>����>%��-���� �? 0�&�(�"=�/"�#&����/�(&/�,7%�'�1��  
 ���"��#�!� :  ��-=��.>�>%��'�2�/�,%��8(�'�#�'�%-���)��? "=��2#	=%(�-�&#�=(� 21-40 �:�)�/�A��>%��& 68.6 �*�8(���
/� �(��(���=(/� #	)� �,% �>%��& 87.6 0�&12.4 �(��8(�'�  �(��(��'���%��(�0����&/�)���(�/"*6���=%�'�1�� ���=(
"=��2#	=�.>�>%��'�3�=�*%(�(�0"���%��'�1�� �)�/�A��>%��& 87.4 0�&�*%(�(�0"���%��'�1��  �)�/�A��>%��& 12.6 ��
�(������(��'�"*����%� ���%��'�1�� �8(��� 41 �(� �)�/�A��>%��& 4.8 ���(�����/"�#&1��2�>��>%��-���� �? 0�&
/�(&/�,7%�'�1��  ���;��/�A��'�1��  �8(��� 15 �(� (�>%��& 1.75)  �8(0��/�A��.>�;���'�1���%��&�&0��=/�,7% �8(��� 
6 �(� (�>%��& 0.70) 0�&�.>�;���'�1���%��&�&3�=0��=/�,7%  �8(��� 9 �(� (�>%��& 1.05) �.>�>%��'��*63�>�'��(��)�)��'��'�1��
�%� ���=(3�=�*%(�(�0"���%�1�� �8(��� 12 �(� (�>%��& 80.0) 0�&�*%(�(��%�1�� �8(��� 3 �(� (�>%��& 20) �(�
�(� +�!(��(�3��%�0���'���%��'�1��"8(#�'��.>�>%��'�2�/�,%��8(�'�#�'�%-���)��? �'7��*63�>�'��(��)�)��'��=(/�A��'�1���%�
0�&�8(0���(��'�1���%��&�&0��=/�,7% 0�&�'�1���%��&�&3�=0��=/�,7% ���=(%(�(�3%/�,7%�'�/�)� 2 "'��(#? �*��(�
3��=%�(��'���%��'�1���%��>%��& 13.3, 16.7 0�& 11.1 �(��8(�'� "=��%(�(��*3�>�%��=(�4 /�)� 2 "'��(#?�+7�3� 
���=(�*��(�3��=%�(��'���%��'�1���%� �>%��& 13.3, 16.7 0�& 11.1 �(��8(�'�/�=��'� "8(#�'�%(�(�3%�*/�,%��� /#�,6%
%%��%���(��,� 0�&�*�87(#�'��� 3-5 ��.//�,%� ���=(3�=�*��(�3��=%�(��'���%��'�1��2��.>�>%��'�2�/�,%��8(    
 �(��'���%�1��/�A��(�0���-����*6"�"'��=(�;���>��1���'7�4  %%��(��-������)�+6��*/�A��8(����(�  /�,6%"=��=%��0���?
2#>3�>�'��(������)�)��'�1���*60�=�%�0�&2#>�(��'�!(��(�(��*6�8(/�A��=%3� �'��'7� �(���"%��(��'���%�1�� ����*�=(
��(�3�2��>/�*���>%��& 100 �(����(��)�'��*7 ���=(0���'���%��'�1�� �8(��� 5 �>% �%�"8(�'��'�1�� �������-�1��  ��&����
"(�(��"-�  �*��(�3��=%�(��'���%��'�1��2�/�,%��8(�=%��>(��86(  �8(2#>�.>�*6�*1%�("�;��/�A��'�1���%� 3�=3�>�'��(��'�/�,%�
2#>/�>(".=�&���(��'�!( ��&�%��'�")6�0���>%�2�/�,%��8(�*6�.>�>%��'�%�.=�'�%�=(�0%%'� 0�&�*�(��&�(�%(�( �*63�=�*/�=(�*6���  
�8(2#>�*1%�("/�)��(�0��=��&�(�/�,7%�'�1��2�/�,%��8(�=%��>(�".�  0�&/�,6%�.>�;���'�1���*%(�(��-�0���(��+7� #(�/�>(".=�&��
�(��'�!(�>( %(��8(2#>/"*��*�)�3�>�=(� �@��-�'��'�3�=�*0���'���%��'�1���*6�*��(�3�".� �'��'7� �(��'���%��'�1��2�/�,%��8(�+6�
/�A�"�(��*6/%,7%�=%�(�0��=/�,7%3�>�=(� ����*�(������(��'�"*����%�����.=3��>��%�=(��>%��:�& 1 ��'7� 0�&��������(��'�"*
����%�2��.>�>%��'�2#�=�=%�/�>(�'�2�/�,%��8(�-��(� ����=(�&�*�(� +�!(0�&�'
�(0���'���%��'�1��2�/�,%��8(�*6�*��(�3�".� 
�*6"(�(���'���%���%���-���-=��*6�;��/�A��'�1��3�>�-��(�

�'�3�>�*�)��?/�,6%�'��*6   20  �-�(��  2553
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�
�2"
 �'�1���'�/� A�� @	#("(�(��"-��*6"8(�'	�%�
��&/� 3��0�&2�0����*�/%/�*�  2��: �. . 2551  %��?�(�
%�(�'�1�� �'�%'��'���(��-�0���'�1���%���&/� 3��
/�A�%'��'��*6 18 2� 22 ��&/� �*6�*�8(����.>�;���'�1��
�(��*6"-�2�1�� "8(#�'��'�1��2�/�,%��8(/�A��@	#(�*6"8(�'	     

/�,6%��(��.>�>%��'��*�@��'�#�(���&�(��*6�*1%�("�;��/�A�
�'�1��3�>�(� 1��/��(&�@��'��*6/�*6���>%��'���&�'�)�=%�
�(��.��-��'� /�=�  �(��)�"(�/"��)��'7���)��)�  ".��� 0�&
��)��*� �(��)�/�,7%/%� 3% �*  �(��,6�"-�( 0�&�(�&�(���  

����'7�"�(�0���>%�2�/�,%��8(�*6%�.=����'�%�=(�#�(0�=�
�=%/�,6%�/�A��&�&/��(�(�4  �(��&�(�%(�( �*63�=/�*���%    

�8(2#>%-�'�)�(��?�'�1��2�/�,%��8(".���=(��&�(���'6�3�  

5-10 /�=( ��&����"(�(��"-�0�&��&�����-�)����3�>
�'��+���(�/�>(2��=���'� 2��(��8(/�)��(�����-��'�1��
2�/�,%��8(/����-�/���#(��� �'7�0�=�: �. . 2541 0�&
��%���-�2�/�,%��8(�-�0#=��'6���&/�  �'7�0�=�: �. . 2543  

1���*�'��-��&"��?/�,6%��%'��(�(���&�'�!(  ��%'��(
�(��(��(#�'��>�1�!  0�&/�)6�%'��(��(�"8(/�5��%��(�
�'�!(2��.>�;��1���%��(�2#�=�&�&0��=/�,7%�(���=(#�,%
/�=(�'��>%��& 85 /�>���&����(��>�#(�.>�;��1��/�5�0�&
�'�!(�.>�;���&�&/�)6�0���*6�*%(�(� �(�0����)/���.>�;��
�&�&0��=/�,7% 0�&�.>�;���-����*�.>�8(�'��(��)��(�-��,7%1��
/�>(#�>(�*6#�,%�.>�>%��'��'7��* ����'7�3�>�'��8(/���?�(���(�
�(��8(/�)��(��'�1��2�/�,%��8(   /�,6%2�>��&/�)��(��8(/�)�
�(��<%��'�����-��'�1��2�/�,%��8(2#>/�)���&")��)�(�   

 �(��(��8(/�)��(��>�#(�.>�;���'�1��2�/�,%��8(  
���>%�8(�'��'7�/�,6%��%�����&�(� �(�/�>(�+��.>�;���%�
/�>(#�>(�*6"(�(��"-� ��%����(��8(�.>�>%��'�%%��(�
/�,%��8(/�,6%�����)�)��'�0�&�'�!(1�� �'��'7� �(��>�#(
�.>�;���'�1��2�/�,%��8(�>%��*�)�*�(��'���%�1���*6�*��(�
3�0�&��(��8(/�(&".� /�,6%"(�(���>�#(�.>�;��1��/��(&
�.>�;���'�1���%��&�&0��=/�,7%�&�&0��2#>��%���-��(�
�*6"-� 0�&2#>/�>(".=�&���(��'�!(%�=(��'��=���* /�,6%�<%��'�
�(�0��=��&�(�/�,7%3�".=�.>�>%��'��(�%,6�4 0�&�<%��'��(�
/"*��*�)�2��.>�;���*6�*%(�(��-�0��      

�!��'�� ���6 
 /�,6% +�!(��(�3� (sensitivity) �%�0���'���%�
�'�1�� (verbal screening test) "8(#�'��. >�>%��'�2�
/�,%��8(�'�#�'�%-���)��?

���)���"��%��"
 1. ���)��
5"�)�&1��"
  �(��)�'���'7��*7�-=� +�!(�+���(�3��%�0���'���%�
�'�1�� "8(#�'��.>�>%��'�2�/�,%��8(�'�#�'�%-���)��?   �)�����
��&�%��>��
  1.1 ������������� 1��2�>0��"%��(��(�
�'���%��.>�;���'�1���%�"8(�'��'�1�� �������-�1��   

��&����"(�(��"-� (%��?�(�%�(�'�1�� WHO : World  

Health Organization) �8(��� 5 �>% �'��*7
   1) 3%/�,7%�'�/�)� 2 "'��(#?
   2) 3%�*/�,%���
   3) �*3�>�%��=(�4 �'7�0�= 2 "'��(#?�+7�3�
   4)  �*/#�,6%%%��%���(��,�
                 5) �87(#�'��� 3-5 �)1���'� / /�,%�
  1.2 �����
��������
   1) �����(��'�"*����%� (�9�?�/�5�) �>��
/��,6%�/%��/��?/��,6%��*6�%�"8(�'��'�1��  �������-�1��  

��&����"(�(��"-� "8(#�'��.>�>%��'��-��� 

   2) �����(��'�"*����%� (�9�?����)) �87(
/�,6%�,��'� ���*�.>�>%��'��*6���(������(��'�"*����%� 

(�9�?�/�5�) �*��(��)����)
   3) /�5�/"�#&�,6��%��%�/�>( 3 ��'7� /�,6%
����#(/�,7% AFB (acid  fast bacilli)  �>����>%��-���� �?  
0�&"=�/"�#&����#(/�,7%�'�1��  �>���(�/�(&/�,7% (spu-

tum culture) ���*�.>�>%��'��*6�*���(������(��'�"*����%� 

(�9�?�/�5�) �*��(��)����)
 2. ���)��
5"��� �"��
  �(� +�!(��'7��*7  +�!(/��(&��-=��.>�>%��'��'7�#	)�
0�&�(� �*6�.��-��'�2�/�,%��8(�'�#�'�%-���)��?�-���  2�
�=���&#�=(��'��*6  10-11 ���
(�� �. . 2552 ����'7�")7�  

856 ��
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�#�"��!�
6)��" 
 ��"�-�  #�(��+� ��(�"(�(���*6�&0"��2#>��(�
%�=(��.��>%��=(2���>(��;��/�A��'�1�� 1���(�/��*��/�*��
�&#�=(����*63�>�(��(��'���%� �+6�2�>0���'���%��'�1��
�%�"8(�'��'�1�� �������-�1�� ��&����"(�(��"-�  
�'��(��)�)��'��'�1���>���(������(��'�"*����%� �(�
����/"�#&�>���)�*�>%�/�,7%0�&�����>����>%��-���� �? 
0�&�(�����/"�#&�>���(�/�(&/�,7%
 *���!
�����!	+�� #�(��+� 0���'���%��'�1��
�*6"8(�'��'�1�� �������-�1�� ��&����"(�(��"-� 3�>
�'��8(�+7�/�,6%2�>�'���%���-=��*6/"*6���=%�(��;��/�A��'�1��  
#�,%�-����'6�3��*6�*%(�(�"�"'��=(/�A��'�1�� �>%�"=���
0���?/�,6%�����)�)��'�1��
 �!	+����
� � *��4)�&1�  #�(��+�  �.>�>%��'��*6�*��
����/"�#&�>���)�*�>%�/�,7%0�&�����>����>%��-���� �?
��/�,7%�'�1�� %�=(��>%� 1- 2 ��'7�  0�&�*�(��'�"*����%�
���%�1��2�/�,7%�%� �+6�0���?2#>�(��)�)��'��=(/�A��'�1��
�%��&�&�-��(�  /�*��%*�%�=(�#�+6��=( �'�1���%�/"�#&
���
 �!	+����
� � -�4*��4)�&1� #�(��+� �.>�>%��'�
�*6�*������/"�#&�>���)�*�>%�/�,7%0�&�����>����>%�
�-���� �?  3�=��/�,7%�'�1��%�=(��>%� 3 ��'7� 0�=�*�(��'�"*
����%����%�1��2�/�,7%�%� �+6�0���?2#>�(��)�)��'��=(
/�A��'�1���%��&�&�-��(� #�,%�*��/"�#&/�(&/�,7%��
/�,7%�'�1��%�=(��>%� 1 ��'7� /�*��%*�%�=(�#�+6��=( �'�1��
�%�/"�#&��
            
�#�$�"��%��"
 1. �(�*���"��%��"
  /�A��(� +�!(/�)������( (descriptive research)
�- =�/�>��+��(�%�)�(���(�3��%�0���'���%��'�1��  
"8(#�'��.>�>%��'�2�/�,%��8(�'�#�'�%-���)��? �+6��'��8(�+7�
1��"8(�'��'�1�� �������-�1�� ��&����"(�(��"-�
 2. �� �"��
$0�%��"
  �.>�>%��'��'7��(�0�&#	)� �*6�.��-��'�%�.=2�/�,%��8(

�'�#�'�%-���)��? %8(/�%/�,%� �'�#�'�%-���)��?   2��=��/��(
�&#�=(��'��*6  10$11  ���
(��  �. . 2552  �8(����'7�")7�  
856 ��    
 3. �"�)�/��5��(�
  3.1 0��"%��(� (questionnaires)  /�A�/��,6%�
�,%�*6"�>(��+7� 0�&��&/�)���(�/"*6��1��2�>�(�0���'�
��%��'�1��  �%�"8(�'��'�1��  �������-�1��  ��&����
"(�(��"-� �+6���&�%��>�� �>%�.��'6�3�0�&��&�'�)"=��
�-��� 0����&/�)���(�/"*6���=%�'�1�� 0�&�@��'��*6
/�*6���>%��'��(��;��/�A��'�1��    
  3.2 �'���%��. >�*%(�(�"�"'��'�1��1���(�
"'��(!�?  �(��*�/�>(#�>(�*6�*6�'��)��%���)�)��'�1���%�
1����(�(� .��?0�&1����(�(��-���2��'�#�'�%-���)��?  
�*�(���&�-��*70���'7��%��(��8(/�)��(�0�&�(��&/%*��
0��"%��(�2��(�"'��(!�?0�=�&�>%  
  3.3 �����(��'�"*����%� 1����/%��/��?
/��,6%��*6�%�"8(�'��'�1�� �������-�1�� ��&����
"(�(��"-�  ���*�.>�*6���(������(��'�"*����%��>���9�?�
/�5��)����)  �&�=(��(��'�"*����%�1���9�?����)�87(�(�
1����(�(�%-���)��?  /�,6%�,��'���(��)����)�%��%� 
  3.4 �. >�*6���%��)����) "=�/"�#&�>%�/�,7% 
(direct  smear) /�,6%����#(/�,7%�'�1�� �>����>%��-���� �? 
(direct  microscopy) �8(���  3  ��'7�  0�&/�5�/"�#&�*6/#�,%
"=�����#(/�,7%�'�1���>���(�/�(&/�,7%�'�1��  /�,6%�,��'�
�(��;���>���'�1��
  3.5 �)�)��'�1���(����(������(��'�"*����%�  
�(�����/"�#&1��2�>��>%��-���� �?  0�&��/"�#&
/�(&/�,7% 
 4. �"��#)��" �6�5��(�   
  4.1 #(��(��*60�&�>%��& �8(0���(��>%�.�
�'6�3� 0���'���%���&/�)���(�/"*6���=%�'�1�� �@��'��*6
/�*6���>%��'��'�1�� 0�&���(������=(��(�/�,6%�(��)�)��'�
1��
  4.2 ��&/�)���&")��)�(��%�0���'���%�
�'�1�� 1��2�>��(�3��%�0���'���%�/�A��>%��&      
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�(�
$0 1. 0���.�)0"���'7��%��(��'���%��'�1��0�&�(��)�)��'�1��  "8(#�'��.>�>%��'�2�/�,%��8( �'�#�'�%-���)��?

�.>�>%��'�2�/�,%��8(�'�#�'�%-���)��?

�'���%��'�1�� 1��2�>0���'���%��%�"8(�'��'�1��
�������-�1��  ��&����"(�(��"-�

�����(��'�"*����%� (�9�?�/�5�)  
1����/%��/��?/��,6%��*6

�%����)

* 2#>"-� +�!(
*  "'�/��%(�(�%�=(�2��>�)�
*  �'���%��'�1���-� 1 �:

�%��)����)���%��'�1��0�&%,6�4

�����(��'�"*����%� (�9�?����)) �87(
/�,6%�,��'�

�%��)����)�>��1���%�
%,6�4

    �%��)����)���%��'�1�� * 2#>"-� +�!(
*  "'�/��%(�(�%�=(�2��>�)�  
*  ����/"�#&�>8(�-� 6 /�,%� 

"=�/"�#&����#( AFB "=�/"�#&/�(&/�,7%
 

AFB + AFB - ��/�,7%
�'�1��

3�=��/�,7%
�'�1��

�'�1���%�/"�#&0��=/�,7% 
(�'�1���%�/"�#&���)

�'�1���%��&�&3�=0��=/�,7%    
(�'�1���%�/"�#&��)
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���"��%��"
1. �.>�>%��'�2�/�,%��8(�'�#�'�%-���)��?

�"�"�
$0 1. �'�!�&�'6�3��%��.>�>%��'�2�/�,%��8(�'�#�'�%-���)��?

  �!��	  �2"��� ( N = 856 ) �5��� 

�"�'
  0 $ 20  �: 71 8.3
  21 $ 30  �: 352 41.1
  31 $ 40  �: 235 27.5
  41 $ 50  �: 125 14.6
  51 $ 60  �: 55 6.4
  61 $ 70  �: 15 1.8
  71 $ 80  �: 3 0.4
)��  
  �(� 750 87.6
  #	)� 106 12.4
�"��!
�����!	+���"�*���!
����
 3�=�*%(�(�2�0���'���%� 748 87.4
 �*%(�(�2�0���'���%� 108 12.6
�2"*���"��!��	 �"�"�  
 3%/�,7%�'�/�)� 2 "'��(#? 53 6.2
 3%�*/�,%���  6 0.7
 �*3�>�%��=(�4 �'7�0�= 2 "'��(#?�+7�3� 31 3.6
 �*/#�,6%%%��%���(��,� 21 2.5
 �87(#�'��� 3-5 ��.//�,%� 36 4.2
�� )�#��7��!�)�$0���&0�.  
 �@��-�'�".��-#�*6 166 19.4
 /��2�>"(�/"��)� 303 35.4
 /���;��/�A��'�1�� 9 1.1
 /��/�A��.>"'��'"1���=���>(�  81 9.5
 �@��-�'��;��/�A�1��/�,7%�'� 69 8.1
�"��!��$
����� (�3�6�)�/�) 
        �%����)  808 94.4
        �%����%��'�1�� 41  4.8
        �%����%�1��%,6�4 7 0.8
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 �(��(�(��*6 1 ��- =��. >� >%��'�2�/�,%��8(�'�#�'�
%-���)��? 856 �� "=��2#	=%(�-�&#�=(� 21-30 �: �>%��& 
41.1 �%����(%(�- 31-40 �: �>%��& 27.5 �*�8(���/� 
�(��(���=(/� #	)� �,% �>%��& 87.6 0�& 12.4 �(�
�8(�'� �*%(�(�0"���'�1���(�0���'���%�/�*���>%��&
12.6 �8(0��/�A� 3%/�,7%�'�/�)� 2 "'��(#? �>%��& 6.2  
�*3�>�%��=(�4 �'7�0�= 2 "'��(#?�+7�3� �>%��& 3.6 �*/�,%���
�>%��& 0.7 �*/#�,6%%%��%���(��,� �>%��& 2.5 0�&

�*�87(#�'��� 3-5 ��.//�,%� �>%��& 4.2 0�&/���*��&�'�)
�;��/�A��'�1�� �>%��& 1.1 /��/�A��.>"'��'"1���=���>(�
�'��.>�;���'�1��2��=�� 3 �:�*6�=(��( �>%��& 9.5 �@��-�'�
�;��/�A�1��/�,7%�'� �>%��& 8.1 �.>�>%��'�/��2�>"(�/"��)� 
�>%��& 35.4 0�&�@��-�'�".��-#�*6 �>%��& 19.4 3�>�'��(�
�����(��'�"*����%��(���/%��/��?/��,6%��*6 �%��)����)
���%��'�1�� �8(��� 41 �� �>%��& 4.8

�"�"�
$0 2. ���(�����/"�#&0�&�(��)�)��'�

 ���"�����)���             �2"��� ( N=41)                �5��� 

����  AFB  
 /"�#&��/�,7% (AFB +)  6 14.6
 /"�#&3�=��/�,7% (AFB -) 35 85.4
����)�" )�&1��!	+��  
 ��/�,7%�'�1�� (growth)  10 24.4
 3�=��/�,7%�'�1�� (no $ growth)  31 75.6
�"��#�#��!�+��  
 3�=�;��/�A��'�1�� 25 61.0
 �;��/�A��'�1���%� 15 36.6
 �'�1���%��%� 1 2.4
�2"*���"���#
����!	+����
  
 �'�1���%��&�&0��=/�,7% 6 14.6
 �'�1���%��&�&3�=0��=/�,7% 9 22.0

2. �(5�5���!�
$0��
�$����!	+��

 �(��(�(��*6 2  �.>�>%��'��*6�*���(������(��'�"*
����%��)����)����/"�#&/�,6%#(/�,7%�'�1��1��2�>
��>%��-���� �? ���*/"�#&��/�,7% (AFB +) �>%��&
14.6 /"�#&/�(&/�,7%��/�,7%�'�1�� � >%��& 24.4 

3� >�'��(��)�)��'�� =(/� A��'�1���%� � >%��& 36.6
�8(0���(��'�1���%��&�&0��=/�,7%  (/"�#&���) 
�>%��& 14.6  �'�1���%��&�&3�=0��=/�,7% (/"�#&
��) �>%��& 22.0 0�&/�A��'�1���%��%� �>%��& 2.4   
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�"�"�
$0 3. �'�!�&�'6�3��%��.>�>%��'��*6/�A��'�1���%�

 �!��	           �!	+����
� � *��4)�&1� �!	+����
� � -�4*��4)�&1� ���
    �2"��� �5���  �2"��� �5���  �2"��� �5��� 
    (N=6)  (N=9)  (N=15) 
)��      
 �(� 6 100 9 100 15 100
�"�'      
 21-30  �: 1  16.7 0 0 1 6.7 
 31-40  �: 3 50.0 1  11.1 4 26.6
 41-50  �: 1  16.7 6 66.7 7 46.7 
 51-60  �: 0 0 2 22.2 2  13.3
 61-70  �: 0 0 0 0 0 0
 71-80  �: 1 16.7  0 0 1 6.7 

!��$����"� (BMI)      
���)( 18.5-24.9  ��./�2) 6 100 9 100 15 100  
� � )��"
$0�(��'��!�,�)�&���2" 
 �>%���=( 1 �: 1 16.67 0 0 1 6.7
 1 $ 5 �: 4 66.66 6 66.67 10 66.7
 6 $ 10 �: 0 0 2 22.22 2 13.3
 11 $ 15 �: 1 16.67 1 11.11 2 13.3

�"��!
�����!	+���"�*���!
����
3�=�*%(�(��(�0���'���%� 4 66.7 8 88.9 12 80.0  
�*%(�(��(�0���'���%� 2 33.3 1 11.1 3 20.0
�2"*���"��"�"�      
3%/�,7%�'�/�)� 2 "'��(#? 1 16.7 1 11.1 2 13.3
�*3�>�%��=(�4 �'7�0�= 2 "'��(#?�+7�3� 1 16.7 1 11.1 2 13.3
�7��!�)�$0���&0�.
3�=�*�@��'�/"*6�� 4 66.1 8 88.9 12 80.0  
�.>"'��'"1���=���>(��=�� 3  �:�*6�=(��( 1 16.7 2 22.2 3 20.0 
��&�'�)/��2�>"(�/"��)� 3 50.0 0 0 3 20.0
�@��-�'�".��-#�*6 2 33.3 0 0 2 13.3

3.  �(5�5���!�
$0)�8��!	+����
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 �(��(�(��*6 3 �.>�>%��'��*63�>�'��(��)�)��'��=(/�A�
�'�1���%� /�A�/� �(� �)�/�A��>%��& 100  "=��2#	=
�*%(�-�&#�=(� 41-50 �:�>%��& 46.7 "=��2#	=3�>�'��(��>%�
1�!%�.=2�/�,%��8( 1-5 �: �>%��& 66.7 �(��(��'���%�1��
2�>0����&/�)� ���=(�*%(�(�0"���%��'�1��  �>%��& 20 
1���8(0��/�A�  3%/�,7%�'�/�)� 2 "'��(#? �>%��& 13.3 0�&�*
3�>�%��=(�4 �'7�0�= 2 "'��(#?�+7�3� �>%��& 13.3 /�,6%�8(0��
�(���)��%��'�1���%�0�>� ���=(�.>3�>�'��(��)�)��'�

�"�"�
$0 4. ��(�3��%�0���'���%��'�1��   �8(0���(��>%�8(�(�2�0���'���%�

        *���!
�����!	+��                                        ��"�-� (�5��� )

 �!	+����
 �!	+����
 �!	+����

 � � *��4)�&1� � � -�4*��4)�&1� 
3%/�,7%�'�/�)� 2 "'��(#? 16.7 11.1 13.3
3%�*/�,%��� 0 0 0
�*3�>�%��=(�4 �'7�0�= 2 "'��(#?�+7�3� 16.7 11.1 13.3
�*/#�,6%%%��%���(��,� 0 0 0
�87(#�'��� 3-5 ��. //�,%� 0 0 0

/�A��'�1���%��&�&0��=/�,7% �*%(�(�0"���%��'�1��
�%� �>%��& 33.3 1���*%(�(�3%/�,7%�'�/�)� 2 "'��(#? �>%�
�& 16.7 0�&�*3�>�%��=(�4  �'7�0�= 2 "'��(#?�+7�3� �>%�
�& 16.7 "8(#�'��.>3�>�'��(��)�)��'�/�A��'�1���%��&�&3�=
0��=/�,7% ���=(�*%(�(�0"���%��'�1���%� �>%��& 11.1  
�.>�>%��'��*6/�A��'�1���%�  /�A��.>"'��'"1���=���>(�2�
�=�� 3 �:�*6�=(��(  �>%��& 20.0  �*��&�'�)/��2�>"(�/"��)� 
�>%��& 20.0 0�&�@��-�'�".��-#�*6  �>%��& 13.3

4.  ��"�-����*���!
�����!	+����
,�)�&���2"�!���!
�'��
#��6

 �(��(�(��*6 4 �(�#(��(�3��%�0���'���%�
�'�1�� ���=(�*%(�(�3%/�,7%�'�/�)� 2 "'��(#?0�&�*3�>�%
��=(�4  �'7�0�= 2 "'��(#?�+7�3�   �*��(�3��=%�(��'���%�
�'�1���%��>%��& 13.3 "=��%(�(�3%�*/�,%��� /#�,6%%%�
�%���(��,�0�&�*�87(#�'��� 3-5 ��. //�,%�3�=�*��(�3��=%
�(��'���%��'�1���%�    /�,6%�8(0���(���)��%��'�1��
�%��&�&0��=/�,7% ���=(�*%(�(�3%/�,7%�'�/�)� 2 "'��(#?  
0�&�*3�>�%��=(�4 �'7�0�= 2 "'��(#?�+7�3� �*��(�3��=%
�(��'���%��'�1���%� �>%��& 16.7 "=��%(�(�3%�*/�,%�
��  /#�,6%%%��%���(��,�0�&�*�87(#�'��� 3-5 ��. //�,%� 
3�=�*��(�3��=%�(��'���%��'�1���%�  "8(#�'��.>�>%��'��*6
/�A��'�1���%��&�&3�=0��=/�,7% ���=(�*%(�(�3%/�,7%�'�/�)� 
2 "'��(#?  0�&�*3�>�%��=(�4  �'7�0�= 2 "'��(#?�+7�3�  �*

��(�3��=%�(��'���%��'�1�� �%� �>%��& 11.1 "=��%(�(�
3%�*/�,%���  /#�,6%%%��%���(��,�0�&�*�87(#�'��� 3-5 
��.//�,%� 3�=�*��(�3��=%�(��'���%��'�1���%� 

��'�*� �#�"�	6
 �(����(��)�'���'7��*7���=( 0���'���%��'�1��  
�8(��� 5 �>% �%�"8(�'��'�1��  �������-�1�� ��&����
"(�(��"-� �*��(�3��=%�(��'���%��'�1���=%��>(��86(  
�8(2#>�.>�*6�*1%�("�;��/�A��'�1���%�  3�=3�>�'��(��'���%�
2#>/�>(".=�&���(��'�!(  ��&�%��'�")6�0���>%�2�/�,%��8(
�*6�.>�>%��'�%�.=�'�%�=(�0%%'� 0�&�*�(��&�(�%(�( 3�=�*
/�=(�*6��� �8(2#>�*1%�("/�)��(�0��=��&�(��%�/�,7%�'�1��
2�/�,%��8(".� 0�&/�,6%�. >�;���'�1���*%(�(��-�0���(�

3.  . .indd   1643.  . .indd   164 6/3/11   10:34 AM6/3/11   10:34 AM



»F·Õè 31 ©ºÑº·Õè 4 � ØÅÒ¤Á-¸Ñ¹ÇÒ¤Á 2553

165

�+7�  #(�/�>(".=�&���(��'�!(�>(  %(��8(2#>/"*��*�)�3�>�=(�  
�@��-�'��'�3�=�*0���'���%��'�1���*6�*��(�3�".� �'��'7� 
/�,6%2#>�(��<%��'�����-��'�1��2�/�,%��8(�*��&")��)�(� 
�.>�>%��'����3�>�'��(��'���%��'�1��0�&�����=(��(�
1���(������(��'�"*����%�#�,%����/"�#&�-��: 0�&
�.>�>%��'��(�2#�=���3�>�'��(������=(��(��=%�/�>(/�,%�
�8(�-��(�  �.>�>%��'��*6�;��/�A��'�1��  ����*�(�0��#>%�
%%��(������) 1��#>%�����*#�>(�=(�#�,%�'����&�(�
%(�(  �*0"�0��"=%��+� 0�&�*�(�"��#�>(�(�%�(�'� 2�
�=�� 2 "'��(#?0���%��(��'�!(#�,%����=(/"�#&�&/�A�
��  �*�(��)��(� DOT %�=(�2��>�)� /�,6%�<%��'��(��(�
�(0�&�(��,7%�( �%��(��*7�.>�;���'�1���*6�>�1�!0�=�'�
3�=#(��(��'�1�� ����'��&��"=��=%2#>�.>�;��3�>�'��(��
���0�&�'�!(#(�

�#��#������ �"�
 �.>�)�'��%0"����(��%��-��=%�-���0�&"�(�'�
�=(�4 �*6�*"=���8(2#>�(��)�'���'7��*7"8(/�5��-�=��3��>���* 
3�>0�= �(�0���?3� (� �'		(�)�)��-� �(�0���?"(�(��"-�
�'�#�'�%-���)��?  �.>�'	�( �(�/�,%��8(�'�#�'�%-���)��?0�&
/�>(#�>(�*62�/�,%��8(�-��=(� �(�0���?��� �)�'��(�)�  
�(�0���?/�*6���(	�>(�/�������<%��'� 0�&�(�"(�
/��)��'���?  /�,%��)�-$  �'��)�(�(�"(�(��"-��8(�(	�(�
�)/ ! /�>(#�>(�*6�.>�'��)��%��(��'�1��0�&/�>(#�>(�*6�(�
�'�".����&�8(1����(�(�%-���)��? /�>(#�>(�*6�.>�'��)��%�
�(��'�1����&�8(1����(�(��-���0�&"(�(��"-�%8(/�% 
��%���"8(�'��'�1�� �������-�1�� ��&����"(�(��"-� 
�*6"�'�"�-���/%��/��?/��,6%��*62��(�����/%��/��?�%�
�.>�>%��'�2�/�,%��8(�'�#�'�%-���)��?

àÍ¡ÊÒÃÍQÒ§ÍÔ§ :

1. ��&�)��? "-���"*�&, ��(�� �)�'�����?. �)��(�(�
�&�(�0�&�(�����-�1���)��=% ��-�/���#(���: 
#>(�#->�"=���8(�'� ��&�(��)��?, 2531.

2.  "8(�'��(�"(�(��"-��'�#�'�%-���)��?. �.=�,%�(��8(/�)�
�(��<%��'�����-��'�1���'�#�'�%-���)��?. ���, 2552.

3. "8(�'��'�1�� �������-�1�� ��&����"(�(��"-�.  
0���(��(�/�=��'��(�����-��'�1��2�/�,%��8(�%�

��&/� 3��. �)��?��'7��*6 2. ��-�/���#(���: "8(�'��)��?
%'�!���(��9�0%��?�*3��?, 2552 .

4. "8(�'�1��/%�"? �'�1��0�&1���)��=%�(�/� "'��'��?.  
0���(��(��8(/�)��(��'�".���'�1��0#=��(�). �)��?
��'7��*6 4. ��-�/���#(���: 1���)��?�(� ("�(, 2547.
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Abstract :  Thanyawinichkul S, Yokabute  R. The  Sensitivity  of  the  Tuberculosis  Verbal  Screening  Tool for 

The  Prisoners in Uttaradit Jail. Thai J Tuberc Chest Dis Crit Care 2010; 31: 157-166.

Provincial Public Health Of ce, Ministry  of  Public  Health.
Objective : The objective of this research  is to study sensitivity of the tuberculosis verbal screening tool which 

is recommended by Bureau of Tuberculosis, Department of Disease Control, Ministry of Public Health,Thailand.  

Population in the study included all of 856 prisoners in Uttaradit jail during 9-10 July 2009. The verbal survey for 

tuberculosis by interview followed the recommended screening tool. The diagnosis of tuberculosis were done 

by chest X-rays, AFB sputum examination by microscopy and sputum culture for tuberculosis bacillus.

Findings: The majority of Uttradit prisoners (87.4%) had no symptom. The results of chest X-rays

showed 41 cases of abnormal in ltration (4.8%). The results of AFB sputum examination by microscopy and 

sputum culture for tuberculosis bacillus yielded 15 cases of sputum positive for tuberculosis (1.75%). Six cases 

were identi ed  as active pulmonary tuberculosis (0.70%) and 9 cases  were identi ed as inactive pulmonary 

tuberculosis (1.05%).   Among pulmonary tuberculosis cases, 12 cases (80.0%) had no symptom of pulmonary 

tuberculosis and 3 cases (20.0%) had only 1 criteria .

The sensitivity of the screening tool for Uttaradit prisoners who were diagnosed as all typs of pulmonary 

tuberculosis, active pulmonary tuberculosis and inactive pulmonary tuberculosis showed that the symptom of 

cough more than 2 weeks had sensitivity of 13.3, 16.7 and 11.1% respectively. The symptom of fever more than 

2 weeks had sensitivity of 13.3, 16.7 and 11.1% respectively as well. The symptom of coughing up blood, sweats 

at night and weight loss 3-5 kilograms per month showed zero sensitivity to screen pulmonary tuberculosis 

in Uttaradit prisoners.

 The suggestion of screening test to identify the suspected cases from population for referring to doctor 

for de nite diagnosis and proper treatment must has high sensitivity. The  ndings of this study suggest that 

the 5 verbal screening clauses recommended by Bureau of Tuberculosis had low sensitivity leading to 

misdiagnosis of many pulmonary tuberculosis patients. Crowded and poor ventilation in prison result in high 

chance of tuberculosis spreading. Death from delayed treatment could occur in severe cases of tuberculosis. 

Current verbal screening tool is not sensitive enough for tuberculosis and chest X-rays is therefore suggested 

for all. There is a need to develop a more sensitive verbal screening tool to be used in high prevalent area 

such as prison.
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�����	���%�
	��������������	�! �$��$���������"��

�%�#�������� ���/����&
(Non-Infectious Pulmonary Complications in HIV/AIDS)

     � ���  �
�"/
�� � �.�.

�������������

����������������� ������������������ 
�����	�����������������
�� 
����	�����
����

�
�0!                      
 �'�%/���	<$��'��%���'�#'�1�1��-<�9��0��
.$�2$�)/.$�">�&6���2�<�;$� /�%.�@�"'.#�,�)5"7'�&
�$�
�'�.")��)�(�#�+$�,����'� /�<�;'1��?��,�&��'��&�!'
�<���'�<'�2��&" (highly active antiretroviral therapy 2 

HAART) �&6��%�)��%"(��(�'�"-� /�;�4�&����;'�$�.�@�
$�&��%�)5.�(��'�%/���	<$��'��'��(�.�+6$ HIV 2�<�;$�
�)5",�1��-<�9��.$�"> 1, 2 

 �-<�9���)5�)�'��(�.�+6$2��&" HIV �&6��<'2�;2�<�&��'�
�&�!'�)5.#�'%"� �4�%���)�'��7'.�(�0���)5.����	*5�.�@�

�&�
#- 1. �!�
0!'�"�)������&4�1��
#-�"
'�$.�+�� � HIV 
(�&�/����'� Fauci AS, et al. Ann Intern Med 1996; 124:654-63.)

2��'��%�&��-�(�, <��&��$��-<�9��  �7'1#<.�(�$'�'�/�%
$'�'�/"���;'�3 ����*��'�%/���	<$�#�'��-�/��
�&��-��)5 1
    �'��&�!'�<���'�<'�2��&" HAART "'�'����$,�&�(
�'��> /�%�'�.")��)�(��'��'�%/���	<$��)5.�(��'��'�
�(�.�+6$1��-<�9��0��.$�2$�)/.$�"> $�;'�2��4�'����;'�'�%
/���	<$�#�'��'�%1��-<�9��.#�;'�)62�;2�<.�(��'��'��(�
.�+6$3 .�;� �%.�4�, pulmonary hypertension, lymphopro-

liferative disorders /�%$+5�3 �&�/"��1��'�'��)5 14 
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�!�!�
#- 1. �'�%/���	<$��'��%���'�#'�1�1��-<�9��0��.$�2$�)/.$�">

   �!'��%�!��!��"
'�$.�    �!'��%
#-+�3*�3�!��"
'�$.�

Bacteria Malignancy
 - Streptococcus pneumoniae  - Koposi sarcoma

 - Hemophilus in uenzae   - Non-Hodgkin lymphoma

 - Pseudomonas aeruginosa  - Bronchogenic carcinoma

 - Staphylococcus aureus
 - Rhodococcus equi 
Mycobacteria  Interstitial pneumonitis
 - Mycobacterium tuberculosis  - Lymphocytic interstitial pneumonia

 - Mycobacterium avium complex  - Non-speci c interstitial pneumonia 

 - Other non-tuberculous mycobacteria 

Fungus Others
 - Pneumocystis jiroveci  - Emphysema

 - Cryptococcus neoformans  - Pulmonary hypertension

 - Histoplasma capsulatum  - Alveolar proteinosis

 - Aspergillus fumigatus  - Diffuse alveolar damage

 - Coccidioides immitis  - Cryptogenic organizing pneumonia

 - Blastomyces dermatitidis  - Sarcoidosis

    - Hypersensitivity pneumonitis

    - Immune reconstitutional syndrome

Protozoa
 - Toxoplasma gondii
 - Strongyloides stercoralis 
Virus 

 - Cytomegalovirus

 - Adenovirus

 - Herpes simplex 

(�&�/����'� Rosen MJ. Clin Chest Med 1996; 17:621-31.)

5.  . .indd   1785.  . .indd   178 6/3/11   10:37 AM6/3/11   10:37 AM



»C·Õè 31 ©ºÑº·Õè 4 � ØÅÒ¤Á-¸Ñ¹ÇÒ¤Á 2553

179

������!��"
'�$.�+�� �'��+��#�3������&�"�%4�� �
     1��-<�9���)5�(�.�+6$2��&" HIV /�%2�;2�<�&��'��&�!'
�<���'�<'�2��&"�)5�)��%"(��(�'��&6� ���;'�-<�9���)5�(�.�+6$�%
�)�-�(�,<��&��)5.�����'��7'�&� 0��.�(�.�@���,;�$'�'��)5�)
��'��(����(�$� immune dysregulation, dysfunction 

/�% de ciency 	*5��)����%���;$�%���-�(�,<��&�1�#�'�
";�� �)5"7'�&
�+$�)�7'��� CD4+ T lymphocytes ���� 
�'��$�"�$��;$ T-cell dependent antigen ���� /�%

�)��'��(����(1��'���%�,<��'��7'�'��$� B-cells

 ���;$�%���-�(�,<��&�#�'�";���)5��;'��' 	*5�.�(�
�'��'��(�.�+6$ HIV �7'1#<�-<�9��.#�;'�)6.�(��'�%/���	<$�
�*6��&6��)5.�(��'��'��(�.�+6$���0$�'" (opportunistic 

infections) /�%2�;2�<.�(��'��'��(�.�+6$ 0�����;' �7'���
�$� CD4+ T lymphocytes �&6�.�@��&��)�)5�)1��'��;��)6��'�
.")5���;$�'�.�(��'�%/���	<$��&���;'�2�< �&��'�'��)5 2

�!�!�
#- 2. �'�%/���	<$��)5.�(��*6��'��%�&��$� CD4+ T lymphocytes

CD4+ T lymphocytes > 500 cells/�L
 - Sinusitis/mastoiditis/otitis

 - Bronchitis

 - Pharyngitis

 - Lung cancer

CD4+ T lymphocytes < 400 cells/�L
 - Bacterial pneumonia

 - Pulmonary tuberculosis

 - Cardiomyopathy

CD4+ T lymphocytes < 200 cells/�L
 - Pneumocystis pneumonia

 - Kaposi sarcoma

 - Bacterial sepsis

 - Disseminated tuberculosis

CD4+ T lymphocytes < 100 cells/�L
 - Disseminated M.avium complex

 - Cytomegalovirus infection

 - Disseminated fungal infections

(�&�/����'� Rosen MJ. Respirology 2008; 13:181-90)
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������!��"
'�$.�+�� � HIV �3������!��!�*�

�!��"
'�$.�+�� �'��+��#�3� lung cells
 �'��(�.�+6$2��&" HIV-1 �;$ pulmonary macrophages 

/�% lymphocytes �)���'�"7'�&
�;$��'�(�7'.�(��$��'�%
/���	<$��'��%��#'�1�1��-<�9��.$�"> 	*5�.�+6$2��&".$�
2$�)"'�'��.�<'"-;.	��>2�<0��$' &� CD4+ molecule �)5$�-;
���(�.	��> �;���&� chemokine coreceptor  	*5��7'.�@�1�
��%����'� fusion 0�� coreceptor �)5"7'�&
�+$ CCR5 

/�% CXCR4 /�;�'�.�<'"-;.	��> alveolar macrophages 

�$�.�+6$2��&" HIV $' &��'��7'�'��$� CCR5 coreceptor 

.�@�#�&�5 ";�� CXCR4 �&6��)���'�1��'�.�<'"-;.	��>�$� 
T-cell tropic strains 

'�$.�'��+��#� � lung host defenses
 .�+5$�'��(�.�+6$2��&" HIV �7'.�(�2� �%�)���7'1#<
�7'����$� CD4+ T lymphocytes 1��$����� /�;��%
.�)���&����;'�)�'�.�(5��7'����$� CD8+ T lymphocytes 

�'��*6��&6�1�";�� interstitial /�% alveolar spaces .�(�
�'�%�)5.�)���;' clymphocytic alveolitisd 	*5���2�<1��,�
�%�%�$��'��(�.�+6$2��&" HIV 0��.�+5$�;'.�(��'� alveolar 

macrophages �)�'�"�<'� mediators #�'���(� �)5"7'�&

�+$ CXCR3 ligands (IP-10) /�% interleukin-15 (IL-15) 

.�(��) T-cell chemotaxis /�% proliferation �*6� 0����
�;'�'��&�!'�<���'�<'�2��&"$'��7'1#<��(�'�.�+6$ HIV 

����  ���'���%�,<��'��7'�'��$� peripheral blood CD8+ 

T lymphocytes5

 ���;$�%���-�(�,<��&��'��'��(�.�+6$2��&" HIV �)5
�7'1#<�)�'��7'�'� T-cells /�%�)��'��(����(�$� cell-

mediated immune responses /�<� �&����)��'��(����(
�$� humoral immunity (B-cells) �;���<�� /�<�%�)�'���%�,<�
�'��7'�'��$� B-cells �'��*6� /�;���)#�&��'��'��$�
"�$��;$ antigen-specic response �)5�(����( �&��%.#4�2�<
�'��-<�9���)5�(�.�+6$2��&" HIV �&6��)$,�&�(�'��>�$� bacterial 

pneumonia "-��*6�

)����'�,�� ��!��"
'�$.�+�� � HIV
 1��-<�9���)5�(�.�+6$2��&" HIV ���)$,�&�(�'��>�$�
�'�.�(�0���%.�4�"-���;'��%�'���&5�2�  	*5�0���%.�4�
�'���(��&�.�@� AIDS-dening illness 2�</�; Kaposi 

sarcoma, primary central nervous system lymphoma, 

non-Hodgkin lymphoma /�% invasive cervical cancer 

�$��'��)6�&���$,�&�(�'��>0���%.�4���(�$+5�3 .�(5��*6��<�� 

.�;� Hodgkin lymphoma, lung cancer, GI malignancy6 

#�&��'��)5�)�'��&�!'�<���'�<'�2��&" HAART ���;'
$,�&�(�'��>�$� AIDS-dening cancers �&6����� /�;��%
.�)���&��4��$&��'�'�.�(��%.�4���(�$+5��'��*6��<�� "7'#�&�
0���%.�4��)5.�(��*6�1��-<�9���)5�(�.�+6$2��&" HIV �;$�%���'�
#'�1��)5"7'�&
 2�</�;

)����'�,� Kaposi (Kaposi sarcoma: KS)
 0���%.�4� Kaposi 2�<�)�'��'��'���&6�/��0�� Moritz 

Kaposi 1��8 �. . 1872 	*5����&�!�%�$� multi-focal 

pigmented sarcoma 1��-<�9���'�"-�$'�,�'�.��(.�$.�.�)��
";�� KS 1��-<�9��.$�">�&6��)�'��'���&6�/��1��;���<� 

�. . 1980 1���,;��'��&��;��.� 7

       ���!
�"
�!
 KS �&�.�@�0���%.�4��)5���'��)5",�1��-<�9��.$�"> 
	*5����'���(.��/�� sub-Saharan Africa 0����$,�&�(
�'��>1���,;��'��&��;��.� �'���;'�-<�(�.�+6$2��&" HIV 

��,;�$+5��&�.�� �+$��%�'��<$��% 90-95 /�%�'��&�
�;��.� �)5�(�.�+6$ HIV �&6��)��'�.")5���;$�'�.�(� KS 

�'���;'��%�'���&5�2���%�'� 20,000-73,000 .�;' /�;
#�&��'��)5�)�'��&�!'�<���'�<'�2��&"���;'$,�&�(�'��>�$� 
KS �����&�.�� 

        ��!�"�0!'�"

 �&�!�%�$�0���$� KS �&6����) neoangiogenesis

/�% proliferating spindle-shaped cells  �;���&�
�).	��>�'�$&�."�2�</�; lymphocytes, plasma cells /�% 
macrophages $�-;��(.���$�0���<�� 	*5��'�.�(�0���&6�
���)��'�"&��&��>�&��'��(�.�+6$ human herpesvirus-8 
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(HHV-8) .�+5$��'��� DNA fragments �$�.�+6$2��&" 

HHV-8 1��(6�.�+6$ KS �$��-<�9���,��'��)5�)�'��(�.�+6$
2��&" HIV ����*��-<�9�� KS �)52�;�)�'��(�.�+6$2��&" HIV 

�<�� /�;�'��(�.�+6$2��&" HHV-8 .�)��$�;'�.�)��2�;�7'1#<
.�(�0�� KS �%�<$��)�'�% immunosuppression �;���<�� 

	*5�"'�0���)��'�.�+6$2��&" HHV-8 #�'���(��&6��%2�
��%�,<� vascular endothelial growth factor (VEGF) .�(� 

angiogenesis ����*��)�'���%�,<��'�$&�."��<��
        �!�!�(���!�!�(�
�
 Pulmonary KS "'�'����2�<��%�'� 1 1� 3 �$�
�-<�9���)52�<�&��'��(�(��&� KS �&6��)6�-<�9��";��1#
;�&���
�) mucocutaneous KS �;���<�� 	*5��$�0��1��%��
�'�.�(�#'�1��&6�"'�'����2�<�&6��)5��(.�� airways, lung 

parenchyma, pleura /�% mediastinal lymph nodes $'�'�
�)5���;$�2�</�; 2$/#<�, .#�+5$�, 2�< �$��'��)6�&���$'�'�
.�4�#�<'$� /�%2$.�@�.�+$�2�</�;2�;�;$� 	*5�";��1#
;�&�
�)$'�'��7'�'.�@��%�%.��'.�@�$'�(��> /�%$'�/��2�<
�'��'��'��(�.�+6$���0$�'" �'������;'��'��'��%��
#'�1��&�$�-;1�.��
>���( /�;$'��?�2�<�(�.")�� crackles, 

generalized #�+$ localized wheezes /�%$'�'�/"��
�$� pleural effusion

 �!��3!�� ��#
�����(���!�� ��#����"�'���5
 �&�!�%�)5���;$�2�</�; reticulonodular inltrates 

	*5��&��� bilateral 0��.�;��)5��(.�� perihilar /�%�$�
";���;'�9

  �$��'��)6$'����&�!�%�$� mass #�+$ con-

solidation 2�< ����*� Kerleygs B lines, pleural effusions 

#�+$ intrathoracic lymphadenopathy /�;�&6��)62�;�)�&�!�%
�)5�7'.�'%�$��'��;'��&�")����$�1��-<�9�� pulmonary 

KS �&��&6��-<�9���)5"�"&� pulmonary KS ����%�<$��7'�'�
"+��<�.�(5�.�(��;$2�
    ��'��(����(�'��'��&�")�$��(�.�$�> 1��-<�9�� 

pulmonary KS �&6� ���&�!�%�$� reticular /�% nodular 

pattern ��%�'�2��'� bronchovascular bundles #�+$
.�@��&�!�% amed-shape /�%���)�'�#�'�&��$� 

interlobular septa $'����&�!�%�$� mass 	*5��) ground 

glass opacity $�-;0���$�	*5�.�(��'��'��)5�).�+$�$$��$�
.�+6$�$���(.���&6� �$��'��)6$'��� pleural effusion #�+$ 

mediastinal lymphadenopathy �;���<��2�< 
        �!��"�"�� �
 ";��1#
;�&��(�(��&�2�<�'��'��7'�'�";$���<$�
����#�$��� ���&�!�% endobronchial, red #�+$ 

violaceous, at #�+$ slightly raised lesions 	*5�.�)���$�;$
�'��(�(��&� KS �&�2�;�7'.�@��<$��7'�'��&��(6�.�+6$#�$���
���� �$��'��)6$'��7'�'����� PCR "7'#�&�.�+6$2��&" 

HHV-8 �'� bronchoalveolar lavage uid 

 1��-<�9���)5�) pleural effusion ����7'�'�.�'%����
�76'1��;$�.�+5$#,<��$�.�+5$/��"'.#�,�'�0���(�.�+6$$+5�3 

.�;� bacteria, mycobacteria #�+$ fungus ";��1#
;.�@� 

exudate /�;$'��� transudate 2�< �&�!�%.�@�2�<�&6�/�; 
serous, serosanguineous #�+$ frankly bloody �$��'�
�)6���)�'��'��$� chylous pleural effusion 1��-<�9�� 

pulmonary KS .�+5$��'��) lymphatic obstruction
10

        �!�� ��!
 �'��&�!' Kaposi sarcoma 2�</�; �'�1#<�'.��)
�7'�&� .�;� ABV regimen (doxorubicin, bleomycin /�% 
vincristine) #�+$ liposomal doxorubicin/daunorubicin .�@� 

rst-line 1����)�)52�;�$�"�$��;$�'��&�!' $'��(�'��'
�'1���,;� second-line 2�</�; paclitaxel

 �$��'��)6���;'�'��&�!'�<���'�<'�2��&" HAART 

"'�'���;������'� ����*��7'����$��$�0��2�< �&��&6�
����(�'��'1#<�'��&�!'�<���'�<'�2��&"����-;2��&��'�
1#<�'.��)�7'�&�
        �!��2��� �
 �'��:$��&��'��(�.�+6$2��&" HHV-8 �&6��)��'�"7'�&
 

.�+5$��'�.�@�"'.#�,�$��'�.�(�0�� KS 	*5��&�.�(��'��(�

.�+6$2�<�'��'�"'��&�#�&5�.�;� �76'�'�, $",�( #�+$�;'��'�

.�+$����)1�<.�4��)��'�;���&�
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)����'�,��3���0.!'��$����"
 non-Hodgkin 
(Non-Hodgkin lymphoma: NHL)
        ���!
�"
�!
 .�@�"'.#�,�$�0���%.�4��)5��.�@�$&��&�"$� �$���
�'�'� Kaposi sarcoma 1��-<�9���)5�(�.�+6$2��&" HIV  0��

��$,�&�(�'��>�'���;'��%�'���&5�2���%�'� 100 .�;'11 

/�;���;'$,�&�(�'��>�$� NHL ����#�&��,��)5�)�'��&�!'
�<���'�<'�2��&" HAART 0��";��1#
; (�'���;'�<$��% 95) 

�$� NHL 1��-<�9���)5�(�.�+6$2��&" HIV �&6�.�@� B-cell origin 

	*5��'� WHO 2�<�7'/����,;��$�0���%.�4��;$��76'.#�+$�1�
�-<�9���)5 �(�.�+6$2��&" HIV $$�.�@� 3 ��,;�12 �&��'�'��)5 3 

 �?��&�.")5���$��'�.�(� non-Hodgkin lymphoma �&6�
2�</�; �'��)5�)�7'��� CD4+ T lymphocytes �75', �)��(�'�
.�+6$2��&" HIV "-� /�%$'�,�'�13 $�;'�2��4�'�  ��%�)5
1#<�'��(�(��&� �-<�9��$'��)�%�&��$� CD4+ T lymphocytes 

�!�!�
#- 4. �7'/���'���(��$� non-Hodgkin lymphoma �'��&�!�%�'���'�(�(��'/�% CD4 count

         Histological type % of AIDS-related CD4 count at diagnosis 
          lymphoma 
Burkitt lymphoma  25-30 Usually normal

Diffuse large B-cell (centroblastic)  25-30 <100/�L
Diffuse large B-cell (immunoblastic) including PCNSL  25-30 <100/�L
Plasmablastic lymphoma  <5  Decreased

Primary effusion lymphoma  <5  Decreased 

(�&�/����'� Chen YB, et al. Oncologist 2007; 12:569-76)

�!�!�
#- 3. �7'/����,;��$� HIV-associated lymphoma

1. Lymphomas also occurring in immunocompetent patients

     - Burkitt lymphoma

     -  Diffuse large B-cell lymphoma: centroblastic, immunoblastic

     -  Extranodal marginal zone B-cell lymphoma of mucosa associated

    -  Lymphoid tissue type (MALT lymphoma)

     -  Peripheral T-cell lymphoma

2. Lymphomas occurring more speci cally in HIV+ patients

     -  Primary effusion lymphoma

     -  Plasmablastic lymphoma of the oral cavity

3. Lymphomas also occurring in other immunode ciency states

     - Polymorphic B-cell lymphoma (PTLD-like)

(�&�/����'� Carbone A, et al. Br J Hematol 2005; 130:662-70.)

/���;'��&� �*6��&���(��$� lymphoma /�;�;'.��)5��$� 
CD4+ T lymphocytes $�-;�)5��%�'� 100 cells/�L �&��'�'�
�)5 414 /�%";���'���%�)5�(�(��&��&�$�-;1��%�%0���)5 3 #�+$ 4 
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� ��	�
!���"�"�
 ";��1#
;�-<�9���)5�(�.�+6$2��&" HIV �;���&� non-

Hodgkin lymphoma �&��)�'�/"��$$�1��-��$� 
disseminated disease /�%�) extranodal involvement 

	*5�2�</�; �&� �<'� 2���%�-� .�+5$#,<�"�$� �%���'�.�(�
$'#'� /�%.�+5$#,<�#&�1� ";�� intrathoracic involvement �&6�
��2�<�<$���;' $�;'�2��4�'� �$�$'�.�@�$�&��%�$��'�
.�(�0���&6�/�;.�(5��<�2�< (primary pulmonary lymphoma) 

0��$'�'��)5���;$�2�</�; 2$/�%.#�+5$� �;���&�$'�'�.�4�
#�<'$�#�+$2$.�@�.�+$�	*5���2�<�<$���;' �$��'��)6$'���
�) constitutional symptoms $+5�3 2�</�; 2�< .#�+5$$$� #�+$
�76'#�&���2�<�;$� ";���'������;'��'�$'���  crackles, 

rhonchi, wheezes, #�+$$'�'�/"���$� pleural effusion 

        �!��3!�� ��#
�����
 ��'��(����(�$� parenchyma �)5���;$� 2�</�; 
single #�+$ multiple nodules, nodular opacities #�+$ 

mass, lobar inltrates /�% diffuse interstitial inltrates 

";�� pleural effusion .�@���'��(����(�'��'��;'��&�")
�)5���;$��)5",� ����%�'��<$��% 40-70 �$��'��)6$'�
�� bilateral hilar /�% mediastinal lymphadenopathy 2�<
�*���%�'��<$��% 60 �$��-<�9��
        �!��"�"�� �
 �'��(�(��&� NHL �&6��+$�� malignant lymphocytes 

�'��'������'���'�(�(��' ";��1#
;�&�2�<�'��'��7' 
needle aspiration #�+$ biopsy �'� extrathoracic site /�;
1��-<�9���)5�).��'% intrathoracic involvement �&6����2�<�&�
�'�";$���<$�����#�$����;���&��'��7' needle biopsy �)5
�;$��76'.#�+$� #�+$�7' transbronchial biopsy �$��'��)6�&�
�)�(�)$+5��)5�;��1��'��(�(��&� .�;� CT-guided ne needle 

aspiration, mediastinoscopy /�% open-lung biopsy 

.�@��<� "7'#�&�1��'��)5�) pleural effusion �(�'��'�7'�'�

.�'%.�+5$";������'���'�(�(��'
 �!�� ��!
 1��,��;$��)5�%1#<�'��&�!'�<���'�<'�2��&" HAART 

�&6� ���;'�-<�9����,;��)6�)$&��'�'�.")��)�(�"-� ����*��'�

1#<�'.��)�7'�&��7'1#<�-�(�,<��&�.���� .�(��'�%/���	<$�
�'��'��(�.�+6$���0$�'"�'��*6� /�;#�&��'��)5�)�'�1#<�'
�<'�2��&" HAART ���;'�-<�9��.#�;'�)6�)$&��'�'��$��)�(�
�)5�)�*6� �*�/�%�7'1#<�'��&�!'�;���&��%#�;'��'.��)�7'�&�
/�%�'�<'�2��&" /�;����<$��%�&� drug interaction �)5$'��%
.�(��*6�2�< 0���)#�&�1��'�1#<�'��&�!'�&��)6
 1. �'�1#<�'.��)�7'�&�
  - First-line regimen: CDE, (R)-CHOP, EPOCH

  - Second-line regimen: ESHAP

 2. �'�1#< granulocyte colony-stimulating factor

 3. �'�1#<�'�<'�2��&" HAART

 4. �'�1#<�'.�+5$�:$��&��'��(�.�+6$���0$�'"
 Primary effusion lymphoma (PEL)
 ��2�;�;$�1���,;� HIV-associated non-Hodgkin 

lymphoma (�<$���;'�<$��% 4) �&���1�.� �'� /�%�)
�%�&� CD4+ T lymphocytes �)5�75' �$��'��)6�&����)��'�
"&��&��>�&��'��(�.�+6$2��&" HHV-8 /�% Epstein-Barr virus 

(EBV)

 �&�!�%�'���(�(��$��-<�9���)5.�@� PEL �&6� .�(��'�
�'��)5�) lymphomatous growth .�(��*6��'� body cavity 

��(.���;'�3 �$��;'��'� 2�</�; pleural, peritoneal /�% 
pericardial cavity /�%�&�2�;�� extracavitary tumor mass 

�-<�9���&��)$'�'�.�;� .#�+5$� #�+$/�;��<$�
 �'��(�(��&�0�� PEL $' &��'������'�.	��>�(��'
"(5�";������)52�<�'� body cavity �;'�3 �&�!�%�7'.�'%�$� 
PEL �+$ cnulld lymphocyte phenotype #�'��*� �) CD45 

expression /�;�'�����#' marker �$� B-cell /�% T-cell 

�&6��&�2�;��
 �'��&�!'�-<�9��1���,;��)6�&6� �'��$�"�$��;$�'.��)
�7'�&�2�;�) 0���&��,��'�/�<1#<�'��&�!'����*�1#<�'�<'�
2��&"  �'���'���>0���)52�;�) ";��1#
;�-<�9���)$&��'�'�
�)�)�(�.��)5� 6 .�+$�15

)����'�,���
 (Bronchogenic carcinoma)
 ���!
�"
�!
 0���%.�4��$� ��.�@�"'.#�,�$�0���%.�4�1��-<�9��
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�)5�(�.�+6$2��&" HIV .�@�$&��&��)5"'� �$����'�'� Kaposi 

sarcoma /�% non-Hodgkin lymphoma 0��$,�&�(�'��>
�$�0���%.�4��$�1��-<�9���)5�(�.�+6$2��&" HIV �&6�"-���;'
��%�'���&5�2��'��'� *�!'�'��%�'��(��'�&6�1��,��;$�
/�%#�&��)5�)�'��&�!'�<���'�<'�2��&" HAART16, 17 0��
.�+5$�;'"&��&��>�&��'��)5�-<�9��.#�;'�)6�)$&��'�'��)�)�(��$�
�'��'��*6��'��'��&�!'�<���'�<'�2��&" �;���&��)�?��&�
.")5��$+5�3 .�;� �'�"-��,#�)5 .�+5$��'����;'1���,;��-<�9���)5
�(�.�+6$2��&" HIV �)$&��'�'�"-��,#�)5�)5"-���;'��%�'���&5�2� 

";���?��&�$+5�3 .�;� oncogenic role �$�.�+6$2��&" HIV �&6�
�&�2�;�)�<$�-�"�&�"�,��&�.�� "7'#�&��%�&��-�(�,<��&��)5�75'
2�;���)��'�.�)5���<$�.�+5$��'�0��.��)5� �-<�9���)�%�&� 

CD4+ T lymphocytes ��%�'� 250 cells/�L18 

 �$��'��)6�&����;'$,�&�(�'��>�$�0���%.�4��$�
1��-<�9���)5�(�.�+6$2��&" HIV �&6� �)$'�,.��)5��<$� �+$��%�'� 

45 �8 (�;��$'�, 38-49 �8) .�+5$.��)��.�)���&���%�'��
�&5�2�	*5�.��)5�$'�,��%�'� 62 �8 (�;��$'�, 36-75 �8)18,19 ��
1�.� �'��'���;'#
(���%�'� 10 .�;' /�%�'��7'.�(�
0��1���,;��-<�(�.�+6$2��&" HIV �&6��,�/����;'
 � ��	�
!���"�"�
 ";��1#
;�-<�9���&��)$'�'���%�)51#<�'��(�(��&� 0�� 

�<$��% 75-90 .�@��%�%�)5 3 #�+$ 4 $'�'�/�%$'�'�/"��
2�;�;'��&��-<�9���&5�2� �+$ 2$	*5�.�@�$'�'��)5���;$��)5",� 

";��$'�'�$+5��)5�� 2�</�; .#�+5$� .�4�#�<'$� #�+$2$$$�
.�+$�
 �!��3!�� ��#
�����
 �'��<$�-��'� *�!'�)5������ ���;'";��1#
;��
.�@��&�!�% nodule #�+$ mass �&�$�-;�7'/#�;� periphery 

�'���;' central /�%�)5 upper lobe �$��'��&6�$'���
�&�!�% pleural effusion #�+$ mediastinal lymphode-

nopathy 2�<20

 �!��"�"�� �
 �'�"+��<�.�+5$1#<2�<�'��(�(��&��&6�2�;/���;'��&�
�- <� 9���&5�2� ";�����'������'���'�(�(��'�&6���
�;'  ";��1#
;.�@� non-small cell lung carcinoma 

(�<$��% 86-94) �'���;' small cell lung carcinoma 0��
����(� adenocarcinoma 2�<�;$��)5",�
        �!�� ��!(���!���!��	5)��
 �'��(�'��'1#<�'��&�!'�&6�.#�+$��&��-<�9���&5�2� 

�'��;'�&�"'�'���7'2�<1��'��)5.#�'%"� ";���'��&�!'
�<���'.��)�7'�&��&6��<$��(�'��'�?��&�#�'���(� .�;� 

immune status, drug interaction, ���<'�.�)���$��'.��)
�7'�&� /�% cardiopulmonary status �$��-<�9��
 "7'#�&��'���'���>0���%.�4��$�1��-<�9���)5�(�.�+6$
2��&" HIV �&6�2�;�) .��)5��'��)�)�(��$���%�'� 4.5 .�+$�
.�+5$.��)��.�)���&��-<�9���%.�4��$��)52�;2�<�(�.�+6$ HIV 

�)5$'�,.�;'�&� 	*5��)$&��'�'��$��)�(���%�'� 10 .�+$�
";��$&��'�'��$��)�(��)5 1 �8 ���<$���;'�<$��% 10

 "'.#�,�'�.")��)�(�";��1#
;.�(��'��&�0���%.�4��$�.$�

Interstitial pneumonitis � ��!��"
'�$.�+�� � HIV
Lymphocytic interstitial pneumonitis (LIP)
 LIP �&6��)�'��'���&6�/���&6�/�;� 8 �. . 1969 

0�� Liebow /�% Carrington 	*5�1��%�%/���&6��&�.�@� 

idiopathic interstitial pneumonitis /�;�'��'� *�!'�;$�'
���;'0���)6$�-;1���,;��$� pulmonary lymphoproliferative

disorders 	*5��)��'�"&��&��>�&�0��#�'���(� .�;� autoim-

mune disease ����*��'��(�.�+6$2��&"�'���(� .�;� EBV 

/�% HIV21 0���'��'��$�0�� LIP �)5"&��&��>�&��'��(�
.�+6$2��&" HIV �&6� �)�'��'���&6�/��.�+5$�8 �. . 1986 �;$
�'���)$,�&�(�'��>.�(5�"-��*6�1���,;��-<�9���)5�(�.�+6$2��&" HIV 

	*5�";��1#
;�&���1�.�4�22 ";��1��-<1#
;�&6����<$�/�%
�&���1���,;� Black African #�+$ Afro-Caribbean 

 ��!�"�0!'�"

 �-<�9���)5�(�.�+6$2��&" HIV 1��-<1#
; ";��1#
;��
�)�'�% low grade lymphocytic alveolitis /�;2�;�)$'�'� 
��%�)5�'��'��4.�(�$'�'��*6�  .�+5$��'��'��(�.�+6$2��&" 

HIV �7'1#<.�(��'�% systemic lymphocytosis �$� CD8+ 

lymphocytes �)�'�"%"��$�.	��>�&���;'��'�$�&��%
�;'�3 ����*��$� /�%�'��(�.�+6$2��&" EBV �4���)��'�
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"&��&��>�&��'�.�(�0�� LIP .�;��&�0��.��'%1�.�4� 

�&�!�%�'���'�(�(��'���) diffuse inltration �$�.	��> 
lymphocytes �)5��(.�� alveolar septa, peribronchiolar 

/�% perivascular interstitium /�%�&��� plasma cell 

����*� macrophage �<��23

        � ��	�
!���"�"�
 ";��1#
;�-<�9���&��)$'�'�2$/#<� �;���&�.#�+5$�
�;'���%$$�/��.�@��%�%.��'#�'�"&��'#>�;$�1#<�'�
�(�(��&� $'�'�$+5��)5��2�<.�;� 2�< $;$�.��)� /�%�76'#�&�
�� ";��$'�'� pleuritic chest pain /�%2$$$�.�+$��&6�
��2�<�<$�  �'������;'��'��'��%��#'�1�$'����( 
#�+$���) bibasilar inspiratory crackles /�%$'���
�) wheezes #�+$ diminished breath sound 2�<.�;��&� 

�$��'��)61��-<�9��.�4�$'���7'2�<�;$��76'.#�+$�0��&5�2� 

�&��<'�0� #�+$�;$��76'�'� parotid 0�2�<
        �!��3!�� ��#
����� (���!�� ��#����"�'���5
 ���&�!�%.�@� bilateral reticulonodular /�% 
ground glass opacity .�;���(.�� middle /�% lower zone 

$'����) hilar #�+$ mediastinal lymphadenopathy 2�<
 "7'#�&��'��&�")�$��(�.�$�>�&6� ���&�!�%.�@�
interstitial pattern, ground glass opacity /�% centri-

lobular nodule ��%�'��&5�2�  #�+$2��'� peribroncho-

vascular 

        �!�����������!���

 ";��1#
;���&�!�% restriction �;���&��)�'���
���$� diffusing capacity �'��'������<�� carbon 

monoxide 1��'��'�$'��� obstruction 2�< �'����� 
arterial blood gas �&�2�;2�<��%0���> .�+5$��'�$'�
2�;����'��(����(�$� PaO

2
 #�+$�)�'������&6�/�;.�4�

�<$����*��,�/��2�<
 �!��"�"�� �
 �&��<$�$' &��'����� transbronchial biopsy #�+$ 

open lung biopsy /�%";������'���'�(�(��' ���) 
diffuse interstitial inltrates �$� lymphocytes, plasma

cells /�% histiocytes 	*5����)5�7'/#�;� alveolar septa,

subpleural /�%�'� peribronchovascular area �&�!�%
�&���;'�$'��<$�/��"'.#�,$+5�3 �)5�7'1#<.�(��) interstitial 

lymphoid proliferation 2�< .�;� �'��(�.�+6$ P. jirovecii, 
fungal #�+$ mycobacterial infection

        �!�� ��!
 �'��7'.�(�0��1��-<�9���)5�(�.�+6$2��&" HIV �)5.�@�
�-<1#
;�&6�#�'�#�'� �&6�/�;2�;�)$'�'� �)$'�'�.�4��<$�
"'�'��#'�.$�2�< ���*��,�/��/�%�)�'�%�'�#'�1��<�
.#�� �&�2�;�)�'��&�!'.��'%1��?��,�&� �)�'��'��'�
�$�"�$��;$�'��&�!'�<���' corticosteroids24 �'�
�&�!'�<���'�<'�2��&" HAART $'�2�<��%0���> .�+5$��'�
�)������(�'�.�+6$2��&"  ����*�.�(5��7'��� CD4+ 

lymphocytes

Non-speci c interstitial pneumonitis (NSIP)
 NSIP .�@�0��1���,;� interstitial pneumonitis �)5
"'�'����2�<1��- <�9���)5�(�.�+6$ HIV  �)�&�!�%�'�
��'�(�(��' �+$���) in ltrates �$� mononuclear 

cells 	*5�2�</�; lymphocytes /�% plasma cells ��(.�� 

peribronchiolar /�% perivascular interstitium /�;/��
�;'��&�0�� LIP ����)52�;�;$�.�(���(.�� alveolar septa 

�)�'��'�$,�&�(�'��>�$�0���)6� ;$��<'�#�'�#�'�1�
�-<�9���)5�(�.�+6$2��&" HIV .�+5$��'��'��(�(��&��&6��<$�2�<
�'��'������'���'�(�(��'
        � ��	�
!���"�"�
 $'�'��$�0��2�</�; $'�'�2$/#<�, .#�+5$� /�%
2�< �'������;'��'��'��%��#'�1��&�$�-;1�.��
>���( 
	*5�$'�'��&���;'��&6�/��2�;2�<�'��'��(�.�+6$ P. jirovecii  
$�;'�2��4�'� �7'��� CD4+ lymphocytes 1� NSIP ";��
1#
;�&��'���;' 200 cells/�L 	*5��-<�9���)5.�@� pneumo-

cystis pneumonia ���;'�<$���;'�<$��% 5 �)5�) CD4+ 

lymphocytes �'���;' 200 cells/�L 25, 26

        �!��3!�� ��#
�����
 2�;�)�&�!�%�7'.�'% /�%/��2�;2�<�'��'��(�.�+6$ 

P. jirovecii �'��'�$'�2�;����'��(����(�$��'��;'�
�&�")����$� ";����'��(����(�)5���;$� 2�</�; diffuse 
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interstitial pattern �$��'��&6�$'����&�!�% pleural 

effusion, alveolar inltrates #�+$ nodules 2�<
       �!��"�"�� �
 �'�����"�����'��$� �&����)�'������$� 
diffusing capacity �'��(�(��&�$' &��'������'���'�(
�(��' /�%/��0��$+5�3 $$�2�
 �!�� ��!
 �'��7'.�(�0�� NSIP 1��-<�9���)5�(�.�+6$ HIV �&6� �&�
2�;.�@��)5��'�/�;�&� /�;�)�-<�9��#�'��'��)5�)$'�'��)�*6� 

#�+$#'�2�<.$�0���)52�;2�<�&��'��&�!' ";��1#
;$' &�
�(��'�$'�'�

Pulmonary arterial hypertension (PAH) � ��!�
�"
'�$.�+�� � HIV
 0�� PAH .�(��'���'��(����(�$� pulmonary 

vessel �'���2�#�'���%�'�2�</�; vasoconstriction, 

proliferative /�% obstructive remodeling �$�#�$�.�+$�
��'�.�4� ";���1#<�) pulmonary vascular resistance (PVR) 

/�% pulmonary artery pressure "-��*6� �7'1#<#&�1�	)���'
�)�'�#�'�&��'��*6� .�(� right ventricular failure /�%.")�
�)�(��'��'27 �'��(�(��&��'�% pulmonary hypertension 

�+$ mean pulmonary arterial pressure (mean PAP) > 

25 mmHg 1���%�&��'��'�����"��#&�1�#<$���' 1�
�?��,�&����;'�'��(�.�+6$2��&" HIV �&6�.�@�"'.#�,#�*5��$�
�'�.�(� pulmonary hypertension 0���&�$�-;1���,;��)5 1 

(PAH -associated with)28

 ���!
�"
�!
 0�� PAH 1��-<�9���)5�(�.�+6$2��&" HIV �&6��)�'��'�
��&6�/��.�+5$�8 �. . 1987 1��-<�9�� HIV �)5.�@� hemophilia29 

	*5���'��,��$�0�� PAH 1��-<�(�.�+6$2��&" HIV �<$��% 
0.06-230 ��1�.� �'��'���;'.� #
(���%�'� 1.2 �;$ 

1 	*5�����<'��&���,;� idiopathic PAH �)5�&���1�.� #
(�
�'���;'�'���%�'� 1 �;$ 1.7 /�%";��1#
;�)/��0�<�
$'�,�<$���;' /�%�) NYHA functional class ��%�'� III-IV 

��%�(�(��&�  	*5��75'��;'��,;�$+5�3 �$�0�� PAH31 �$��'�

�)6�&����;'0�� PAH 1��-<�9����,;��)6 2�;�)��'�"&��&��>�&�
�%�%�$��'��(�.�+6$2��&" HIV, �7'��� CD4+ T lympho-

cytes #�+$�%�&��$� immunodeciency /�;$�;'�1�32 

       ��!�"�0!'�"

 �&�!�%�'���'�(�(��'�$�0�� PAH 1��-<�9���)5
�(�.�+6$2��&" HIV �&6�.#�+$��&��-<�9�� idiopathic PAH �+$ 

���) medial hypertrophy, intimal thickening /�% 
plexogenic lesion 	*5���2�<�*��<$��% 70 /�;��2��$��'�
.�(�0���&6��&�2�;.�@��)5��'��&�.�� .�+5$�;'.�+6$2��&" HIV 

2�;2�<.�@�"'.#�,0�����.�+5$��'�2�;��#�&��'��$��'�
�(�.�+6$2��&" HIV �)5 pulmonary vascular endothelium /�;
.�+6$2��&" HIV $'��)���'�$<$��;'��'���%�,<��$� growth 

factors /�% cytokines �'���(� 0���)�'� *�!'���;' 
HIV glycoprotein gp120 "'�'����%�,<�.	��> macro-

phage 1#<#�&5�"'� endothelin-1 	*5�.�@�"'��)5"7'�&
�$�
��%����'�.�(�0�� PAH  �$��'��&����;'�'��(�.�+6$
2��&" HIV �7'1#<�)�%�&� IL-1�, IL-6 /�% TNF-� "-��*6� 

	*5� proinammatory cytokines  .#� ;'�)6�)" ;��1�
��%����'�.�(�0��.�;��&�33 �&��-��)5 2
 ";����2�$+5��)5�)�'� *�!' .�;����;'�'��(�.�+6$2��&" 

HIV �&6��7'1#<�)�'�/"��$$��$� platelet derived growth 

factor .�(5��*6� 	*5�.�@�"'��)5��%�,<� smooth muscle cells 

/�% broblast 1#</�;��&� �$��'��)6���;' HIV-1 tat protein 

(transcriptional transactivator) �7'1#<�)�'�/"��$$��$� 
BMPR-2 gene �'��*6�1�#<$����$�34  

 � ��	�
!���"�"�
 $'�'�/�%$'�'�/"���'���(�(� ";��1#
;.�@�
���'��'��)5�)�'��7'�'��$�#&�1�	)���'�(����( 2�</�; 
$'�'�.#�+5$��;'�.��'$$�/��, �'������,=�, $;$�.��)�, 

#�<'�+�.�@��� �$��'��)6$'����)$'�'�2$/#<� #�+$.�4�
#�<'$��;���<��2�< �'������;'��'����)�&�!�%�$� 
pulmonary hypertension .�;� loud P2, parasternal 

heaving, RV gallop, tricuspid regurgitation  murmur, 

increased JVP .�@��<� 

 �'��;'��'��&�")����$����) cardiomegaly, 
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prominence �$� pulmonary artery ";���'�������+5�
2��:'#&�1����) RV hypertrophy, right axis deviation /�% 
right atrial abnormality 2�<
 �!��"�"�� �
 1��'��)5�)$'�'�#�+$$'�'�/"���)5"�"&��'�% pul-

monary hypertension ���<$�$' &��'�����"+��<�.�(5�.�(� 

.�;� �'����� echocardiography #�+$�'��7' right heart 

catheterization ���) mean PAP > 25 mmHg 1���%
�&� /�%�7'.�@��<$�/��"'.#�,$+5�3 �)5�7'1#<.�(� pulmonary 

hypertension $$�2��;���<��
 �!�� ��!
 �'��&�!'0�� PAH 1��-<�9���)5�(�.�+6$2��&" HIV �&6��&�
2�;�)�<$�-��'� *�!'�)5�'��$.�+5$.��)��.�)���&�0�� PAH 

�'�.#�,$+5� .�;� idiopathic PAH, PAH associated with 

connective tissue disease #�+$ congenital heart disease 

�&��&6�/���'��'��&�!'�&�$<'�$(��'��<$�-��'� *�!'�'�
�-<�9�� PAH ��,;�$+5��&��)5/"�� /�;�$$�.�@�
 1. �'��&�!'�&5�2� (conventional therapy) 2�;�)
�<$�-��'� *�!'/��",;�1��-<�9���(�.�+6$2��&" HIV �'�
�&�!'2�</�; �'�1#<$$�	(.��, �'�&��?""'�% #�+$ digitalis 

";���'�1#<�'�&�.�+$�/�4��&��&6�2�;/�%�7'1��-<�9����,;��)6 
.�+5$��'�$'�.�(5���'�.")5���;$�'�.�(�.�+$�$$��(����( 
/�%$'�.�(� drug interaction �&��'�<'�2��&"2�<27

 2. �'�1#<�'��,;� vasodilators �'��,;��)6�)��%0���>
1��'��� pulmonary arterial pressure, PVR �;��1#<
$'�'��;'�3 �)�*6�, exercise tolerance �)�*6� /�%.�(5�$&��'
�'��$��)�(� 

  2.1 Calcium channel blocker .�+5$��'�
�<$�-��)5�;'��'���;'�-<�9���)5�(�.�+6$2��&" HIV �&6�";��
1#
;�&�2�;�$�"�$��;$�'��7' vasoreactivity test �&��&6�
2�;/�%�7'1#<�'��&�!'�<���'��,;��)6
  2.2 Prostacyclin /�% prostacyclin analogs 

�<$�-��'� *�!'�)5�;'��'���;' intravenous epoprostenol

�;��1#< 6-minute walk test (6-MWT), NYHA functional

class /�% hemodynamic pro le �)�*6� /�%$&��'
�'��$��)�(�"-��*6�35 ";���'$+5�3 2�</�; subcutaneous

trepostinil �&6��;��1#< NYHA functional class /�% 
6-MWT �)�*6�36 ��%�)5�' inhaled iloprost �)�'� *�!'��
�;'�;���� PVR /�% 6-MWT �)�*6�.�;��&�/�;2�;�)�&�"7'�&

�'�"�(�(37

�&�
#- 2. /"��"���(�'��$��'�.�(�0�� PAH �'��'��(�.�+6$2��&" HIV 

(�&�/����'� Pelicelli AM, et al. Ann N Y Acad Sci 2001; 946:82-94)

����� HIV

������
�����

� Macrophages ��

� Lymphocytes

Endothelin-1, PDGF, IL-6, IL-1�, TNF-�

��

�
Endothelial 

��

�
Smooth muscle 

ET-1 production

! proliferation
!migration of smooth muscle cells

! reduction of NO synthesis
! proliferation
! vasoconstriction
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  2.3 Phosphodiesterase-5 inhibitor 2�</�; 
sildenal �&�2�;�)�'� *�!'/�� controlled trial 1��-<�9��
��,;��)6 �'�1#<�'�<$��%�&� drug interaction 1����)1#<
�' ritonavir /�% saquinavir .�+5$��'��%�7'1#<�%�&��' 
sildenal "-��*6�
  2.4 Endothelin receptor antagonist 2�</�; 
bosentan �)�'� *�!'���;'�;��1#< NYHA functional class, 

6-MWT, hemodynamic prole �)�*6�38, 39

 3. �'�1#<�'�<'�2��&" HAART ���$��'��&�!'
�<���'�<'�2��&"1��-<�9��0�� PAH ���;'�&�2�;�&�.�� 

.�+5$��'��)�'� *�!'�)5/"��1#<.#4��;'�'�1#<�'�<'�2��&" 

HAART �)�&6�2�<��%0���>/�%2�;2�<��%0���> 
      �!���!��	5)��
 �'�.�(�0�� PAH �&6�.�@��?��&�.")5���$��'�.")��)�(�
1��-<�9���)5�(�.�+6$2��&" HIV 0���-<�9����,;��)6�)$&��'�'�
�$��)�(��75'��;'�-<�9���)52�;�) PAH �'���'���>0��1��-<�9��
�)5�) WHO #�+$ NYHA functional class III-IV .���'� 

�)$&��'�'��$��)�(��)5 3 �8.�)���<$��% 2840 /�%";��1#
;
.")��)�(��'��'�%/���	<$��$�0�� PAH �'���;'�'�%
/���	<$�$+5��'��'��(�.�+6$2��&" HIV

)����
�%
� .�'�$.�� �� ��!��"
'�$.�+�� � HIV
 1��-<�9���)5�(�.�+6$ HIV ���;'�)0$�'".�(���'��(�
���(�$�#�$���2�<�;$��*6� .�;� non-specic airway 

hyperresponsiveness, bronchiectasis, small airway 

disease #�+$ chronic obstructive pulmonary disease 

(COPD) 	*5���%�$��<����, ;��$� emphysema /�% 
chronic bronchitis

 "7'#�&� COPD 0��.��'% pulmonary emphysema 

1��-<�9���)5�(�.�+6$2��&" HIV �&6� �'� *�!'�)5�;'��'���;'
�)$,�&�(�'��>"-���;'��, ;��)52� ;�(�.�+6$2��&" HIV41 0��
�?��&�.")5���;$�'�.�(�0�� 2�</�; �'�"-��,#�)5 .�@��?��&�
�)5"7'�&
/�%���;'�-<�9���)5�(�.�+6$2��&" HIV �)$&��'�'�
"-��,#�)5"-�42, �'�1�<"'�."��(�, �'��(�.�+6$�)5�$�	76'3 

/�%�'�"&��&"�;$"(5�/���<$�#�+$$'�)�43

 ��2��'�.�(�0�� COPD �&6� $'�.�(��'�#�'�
�?��&�44 �&��-��)5 3 2�</�;
 1. .�+6$2��&" HIV �7'1#<.�(��'�$&�."��$��$� 

.�+5$��'����;'�'��(�.�+6$2��&" HIV �7'1#<�)�'���%�,<��'�
�7'�'��$� CD8+ T lymphocytes �'��*6� 	*5�.	��>�&���;'�
.�@�"'.#�,�$���'�(�7'.�(��'�.�(� emphysema

�&�
#- 3. /"����2��)5�)";��.�)5���<$��;$�'�.�(� emphysema �'��'��(�.�+6$2��&" HIV 

(�&�/����'� Petrache I, et al. Thorax 2008; 63:463-9.)

����� HIV �
����HIV-1 Tat �
���� HIV-1 Nef

ceramide
inhibition of antioxidant 

IP-10

��������endothelial 
cell apoptosis

���	����� oxidative stress�������
proteases

�������
anti-proteases

(MnSOD)

perforins
��

� CD8+ 

T-lymphocytes

IFN-�

Emphysema 

proteases

5.  . .indd   1885.  . .indd   188 6/3/11   10:37 AM6/3/11   10:37 AM



»C·Õè 31 ©ºÑº·Õè 4 � ØÅÒ¤Á-¸Ñ¹ÇÒ¤Á 2553

189

 2. .�+6$2��&" HIV �7'1#<.�(��) endothelial cell 

dysfunction /�% apoptosis

 3. �'�.�(���%����'� oxidative stress

  � ��	�
!���"�"�(���!�� ��!
 $'�'�/�%$'�'�/"���'���(�(� .#�+$��&��-<�9��
0�� COPD �&5�2� 2�</�; .#�+5$��;'�.��'$$�/��	*5�.�@��'�
�*6�.�+5$�3, 2$�)."�#%.�+6$�&� #�+$�)#'�1�.")���&��)6� �'�
1#<�'��(�(��&��<$�$' &���%�&�(�;���&��'�����"�����'�
�$� 0��1�<.��
>�'��(�(��&�.�)���&��-<�9�� COPD �&5�2�
 ";���'��&�!'�&6��?��,�&��&�2�;�)�<$�-��'� *�!'
.��'%1���,;��-<�9��0�� COPD �)5�)�'��(�.�+6$2��&" HIV 

�&��&6�/���'��'��&�!'�-<�9��1#<�7'.�(��'��'�/���'�
.����(�&�(�)51�<1��-<�9�� COPD �&5�2�

��%�
 �%.#4�2�<�;'�-<�9���)5�)�'��(�.�+6$2��&" HIV �&6��)�'�%
/���	<$��)5.�(��*6��'��%���'�#'�1�2�<#�'���(� �$�
.#�+$�'��'�%/���	<$��)5.�(��'��'��(�.�+6$���0$�'"
	*5�.�@�"'.#�,�)5��2�<�;$� �$��'��)6�&��)0��$+5�3 �)5$'�
���;��2�<1��-<�9��	*5�2�;2�<��;'�2�<1��)5�)6 .�;� pulmonary 

alveolar hemorrhage, alveolar proteinosis #�+$ sarcoid-

osis .�@��<� .�+5$��'���2�;�;$�/�%";��1#
;.�@��'� *�!'
1��&�!�%�'��'��-<�9�� /���>�-<�-/��&�!'�7'.�@��)5�%�<$�
1#<��'�"7'�&
�&��'�%/���	<$��;'�3 �)5$'�.�(��*6��&�
�%���'�#'�1�1��-<�9����,;��)6 .�+5$�)5�%1#<�'��(�(��&�/�%
1#<�'��&�!'�&6�/�;�%�%/��
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 �+�",�*���*:��-:2�F��+�",�*�2�,���,�*�,�+� (action research design) �-"*��0��)%��D2�/9'#.�$+�!�'��+��*��+�13!
�1C�?"�"*�4���'�5��!,�,�"*�4�� 3�� TB center 2�/9'2�,9��"+�%<+2�8�5��+��*�$+"*�4���'� (treatment outcome) �'��1C�?"�
"*�4���'��+�5&�B�-9�.:��)2�-���*�$+ 4���<+3�"�+��+��<+2�,��+��"��0�"*�4��3&B��+�, �'���)��"�%+�+��%0� 2552  

3!)�+��*��+�1�3����,�+��-92&�+)%��*���,���'�4����+�+!%�2�8���)����+�2�"- �  #�-�+�+ 
 �!0B��*"'�B+� 2�F��1C�?"�"*�4���'��+�5&�B2%�&)�"��0��+��-9�.:��)2�-���*�$+"*�4���C"�%1���+�)�)%*:� 6 2�/'� 

(2HRZE/4HR) � �!,�,�"*�4�� 4����+�+!%�2�8���)����+�2�"- � #�-�+�+ 4��2!/'�3��2��+)2�+)�� �*:�%,:� 175 �+� 

2��-��2�-���!�B'��+��*��+�!,�,�3!)&!*��+��*��+�!,�,� �1C�?"��B'��+��*��+�!,�,�"*�4��3�� TB center 2�F��1C�?"�
"*�4���'��+�5&�B�-9�.:��)2�-���*�$+�-94����+�+!%�2�8���)����+�2�"- � #�-�+�+ �)&"B+�"*��-9 1 �0!+�� �.#. 2551 �.�"*�
�-9 30 �,�0�+�� �.#. 2552 �1C�?"�&!*��+��*��+�!,�,�"*�4��3�� TB center 2�F��1C�?"�"*�4���'��+�5&�B�-9�.:��)2�-���*�$+
�-94����+�+!%�2�8���)����+�2�"- � #�-�+�+ �)&"B+�"*��-9 1 ���
+�� �.#. 2552  �.�"*��-9 30 �,�0�+�� �.#. 2553 2�8�
�"��"��C'�1!�+� �*����)"*�,�+��*�$+ (Tuberculosis Treatment Card: TB 01) �)2�-���1C�?"�"*�4�� (TB Register: TB 03) 

3���+��+� �'� 3 2�/'��'��+��*�$+"*�4�� (TB 08) 

 �!�+�#.�$+��"B+ �1C�?"�"*�4���'��-9�.:��)2�-���*�$+5��B"��B'��+��*��+�!,�,�"*�4�� �-�<+�"� 104 �+� �1C�?"�
"*�4���'��-9�.:��)2�-���*�$+5��B"�&!*��+��*��+�!,�,�"*�4�� �-�<+�"� 71 �+� �1C�?"��!0B��-:2�F�"*�4���'�2%�&)�"� ��
5�2�#�+��+��"B+2�#&	,� ��)�+� 2 2�B+ �+�2��-��2�-���!!*��D�+��*�$+�B'�3!)&!*��+��*��+�!,�,�"*�4��3�� TB 

center ��"B+�1C�?"�"*�4���'�2%�&)�"��!0B��-96�C�*��+��13! 4���1�3��&!*��+��*��+�!,�,�"*�4��3�� TB center �-'*��+
�"+�%<+2�8�5��+��*�$+�+��"B+ (�C'�!) 67.3 �*� �C'�!)  97.2 �B'�3!)&!*��+�!<+�*� p<.01) 4���-'*��+�"+�%<+2�8�5��+�
�*�$+&+��+��-92�,9��.:� (�C'�!) 90.1 �*��C'�!)  46.2  �B'�3!)&!*��+�!<+�*� p<.01) '*��+�+��+��+!�!� (�C'�!) 22.1 �*� 

�C'�!) 2.8  �B'�3!)&!*��+�!<+�*�, p<.01) 3!)'*��+�+��+� (death rate) !�!� (�C'�!) 6.7 �*� �C'�!) 1.4 �B'�3!)&!*��+�
!<+�*�, p=.098)

 %�0�  �+��<+3�"�+��+��<+2�,��+��+�&!*��+��13!�*�$+�"��0�"*�4��3&B��+�, (National Tuberculosis Program 

:NTP)  5��+��*��+�!,�,�"*�4��3�� TB center �/'�+�5�C%/9'%+�%�*�5&�B5��+�2�-9���,��+��1C�?"��+�4��#*��D �+��*���,�+�
3�� one stop service  �*�3���+3�� drug package  5��)�)2�C��C� 2 2�/'�3��  2�/9'5&C�+��*�$+2�F�6��+��+���+�%+�! 

2�,9��"+�%<+2�8�5��+��*�$+  (treatment outcome) �1C�?"�"*�4���'��+�5&�B

�*�6"C�-�,��D2�/9'"*��-9  11 ���+�� 2554 
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�� �'�4�� (���� ��/ �������3�� 
 "*�4��2�F�4���,��B'�-92�,��+�2�/:' Mycobacterium 
tuberculosis �.9�2�F�%�+�,��*"&�.9��'��!0B� tuberculosis 

complex (M. tuberculosis, M. bovis, M. africanum) �"+�
�0� (estimated prevalence) �'�"*�4���*9"4!���)�+� 

16-20 !C+��� 3!) 8-10 !C+����'��<+�"��-:2�F��!0B��-9
�-2�/:'"*�4��5�2%�&)�.9�2�F��!0B��-93��B2�/:'6�C (highly 

infectious) �'��+��-:�-��)�+���-9�,�2�/:'"*�4�� (infected, 

not disease) ��)�+� 1.7 �*�!C+��� 3!) 1.3 �*�!C+��� 

'+#*�'�1B5���)2�#�-9�<+!*��*��+   ��)�+��+��D�*�"B+�)
�-���-9�+��+�"*�4���+" 3  !C+���/�> 3!)%B"�5&	B2�,�
5���)2�#�-9�<+!*��*��+1  2�/9'��+��+��<+2�,��+��"��0�
"*�4��6�C�!6�B�-�*� �/' cure rate �<9+ (�C'�!) 30-50) 

�1C�?"��-9�*�$+6�B&+� �)�!+�2�F�3&!B�3��B2�/:'"*�4��6�
%1B�0��!'/9� �"��*:��0�!+���+��+�3���D6�C�+��.:�  3!)
%B��!5&C�E	&+2�/:'"*�4���/:'�+�-3�"4�C�%1��.:�  �C'�5�C�+
�C+�"*�4��&!+���+� 3!)5�C2"!+5��+��*�$+"*�4���-9
�+��.:�3!)2%-��B+5�C�B+�5��+��*�$+2�,9�%1��.:��+�6��C"� 

�'��+��-:�!��)��4������B'�1C�?"��<+5&C%�����+��+�
3���+��<9+!� 3!)�+��+�6�C6��+� 40-60 "*� 3!)%�+�,�
5���'���*" 1-2 �� �C'�2%-�2"!+5��+��13!�1C�?"�"*�4�� 

�<+5&C��'���*"%1	2%-��+�6�C�+�'C'� 4��2�!-9��+��"B+ 
10,000 �+� �B'��'���*"2  5��+��"� 2�,��+�%1	2%-�
�+�2#�$��,��>!)&!+��*�!C+� �*��*:�5��+��@'��*��"��0�
"*�4���<+2�F��C'�5&C�"+�%<+�*	�*��!0B��1C�?"�"*�4���-9
�-2�/:'"*�4��5�2%�&)4���+��*�$+5&C&+�2�F�'*��*�3�� 3

 %<+&�*��E	&+"*�4����)2�#6�� �> �.#. 2551 

WHO   6�C�*�'*��*��"+��0�3���'�"*�4��5���)2�#6��
'�1B'*��*��-9 18 �+� 22 ��)2�# �-9�-�1C�?"��+��-9%0�5�4!�1 

��)2�#6���.��*��-�E	&+5��+��"��0��@'��*�"*�4���+�
2�@+&�+� 3���*��+%+�+��%0���*��-9 9 (�.#. 2545-

2549) 4 �.��-"*��0��)%��D�-9�)�*��+�0��+�3!)�+���+�
�+��"��0�"*�4�� �*:�5��C+��+��*�$+ 3!)�+��C�&+
�1C�?"� 3!)�+��@'��*�4�� �C"��+��-%B"��B"��'��0���4��
�-2�@+&�+� �!�+��*�$+"*�4��5��)�)3��B2�/:'5&C�-'*��+
�+��*�$+&+�6�B�<9+�"B+�C'�!) 85 '�B+�6��8�+� 5��> �.#. 

2549 �!�+��*�$+�1C�?"��+�5&�B�)�)3��B2�/:'�-'*��+�"+�
%<+2�8��'��+��*�$+ (treatment success rate) �C'�!) 77 

�.9�6�B���!02�@+&�+��+�3���*��+%+�+��%0���*��-9 8 

�*��!B+" 2�/9'��+��1C�?"��-'*��+�+��+�%1��C'�!) 8 3!)
'*��+�+��+��+��*�$+�C'�!) 6 1

 �1C�?"�"*�4���'��+�5&�B�-9�-2�/:'"*�4��5�2%�&)
�'�4����+�+!%�2�8���)����+�2�"- � #�-�+�+ �*�&"*�
�!�0�- �.9�2�F�4����+�+!��+� 500 2�-�� �-'*��+�+��*�$+
&+��<9+�"B+2�@+&�+��'���)2�#6�� 5��> �.#.  2550  

�C'�!) 47.79  �> �.#. 2551  6�C�C'�!) 72.87 �> �.#. 

2552 �C'�!) 78.24 2�/9'��+��*�6�B�-�!,�,��-95&C�+���"�
�*�$+"*�4��4����� �+��<+2�,��+��"��0��*�$+"*�4��
�'�4����+�+!�*�6�B%+�+��5�C�)���+��*�$+"*�4��
�C"��)���+�)�)%*:� 6 2�/'� �+�5�C�+�%*�2��4�����
&�/'�+��*�$+3���-�-92!-:���13!�<+�*� (Directly Observed 

Treatment, Short-course : DOTS) 6�C'�B+�%��1��D '-�
�*:��+�)�+��-9�+�3!)�-2"!+�<+�*� �<+5&C6�B%+�+��5&C�<+
3�)�<+��.�$+�E	&+"*�4���C"��+���,�*�,�13!��2'� �+�
�,��+ �+��@'��*��+�3��B��)�+�4�� 3!)�+��,��+��1C�?"�
�-9�+��+��*�'�B+��B'2�/9'� �<+5&C�1C�?"�3!)	+�,�+��"+�
��)&�*�5��+��,��+�*�$+"*�4��5&C����C"�3!)�+��+
��"��,��+��*��0���*:� �<+5&C�1C�?"�"*�4���'��+�5&�B�-9
�*�'�1B5��)�)3��B2�/:'�-'*��+�+��*�$+&+��<9+ �.�6�B%+�+��
�"��0��@'��*��+�3��B2�/:'"*�4��5��1C�?"�6�C 
 �+�%*��+$�D�1C�?"��-9�+��*� �+��+ ��"B+%+2&�0
%B"�5&	B �/' 6�B%+�+���+��"��+��*�6�C 2��+)!+�+�
6�B6�C �+���6�B��)&�*�5��"+�%<+�*	�'�4�� �,�"B+6�B6' 

�/'&+�3!C" 6�B%)�"��+4����+�+! 6�B�-2�,� �+�-�<+�"�
2�8��+� �,��+�+�  �,��+6�B%�<9+2%�' !/� �-�+��+�",�*�
�-93%��"B+ �"+�%)�"�5��+��+�*��+��*�$+ 3!)�+�6�C
�*��+��B"�2&!/'�B+�*�$+��+�+!�+�%�+���,�+��-�!�B'
�"+�%�<9+2%�'5��+��*�$+ 5

 �1C",�*��.��-3�"�,��-9�)�*��+�!,�,�"*�4��3�� TB 

center 4���-2�@+&�+��-9�)2�,9�'*��+�"+�%<+2�8�5��+�
�*�$+5��1C�?"�"*�4���'��+�5&�B�-9�.:��)2�-���*�$+�-9
4����+�+!%�2�8���)����+�2�"- � #�-�+�+ 4���*�
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5&C�-�+��*��+�3�� TB center 5��!,�,�"*�4�� �-9�-�+�
�*���,�+�3�� one stop service 4���+��*�3!)3���+
5�&C'���"�3�� drug package  5��)�)�+��*�$+2�C��C� 
(conversion rate) 2�F�2"!+ 2 2�/'� 4��3���D�1C2�-9�"�+	
�C+���"�'� �<+�"� 1 �B+� 2�F��1C��"��*�$+�1C�?"�"*�4��
�'��0��+�  3!)��+�+!�1C�*��,��'�&!*� 1 �� (TB 
coordinator) 2�F��1C��)%+��+�3!)'<+�"��"+�%)�"�
5��+�5&C��,�+���"��*�$+5��!,�,� �,��+�5&C�1C�?"���,�*�,
�+�3���+��*�$+�'�3���D  5&C�<+��.�$+3�B�1C�?"�"*�4��
�'��+�5&�B 5&C�+��*���'���"�2!/'�6"�*%2'�6'"-  5&C
�1C�?"��-9�-�E	&+�C+��+��,��+ &�/'�0��+��-9%+�+���+�,�
�+�B'&�C+2�C+&�C+�-9  3!)�+��+�5�C�+��<+&��5&C��5�
��'���*"�-96�C�*��<+3�)�<+�<+�*��13!�,��+��+��,��+�C"�
��2'��-9�C+�  �*��-��+��*��,��'�5��+��,��+��1C�?"�5&C
�+��"��+��*�3!)2�,9��+�5�C�+�%/9'%+�%�*�5&�B �/' �+�
4��#*��D�,��+�5&C�<+3�)�<+��.�$+3!)5&C�<+!*�5��1C�?"�
3!)	+�, 
 ����%������2� ��!��� 
 2�/9'2��-��2�-���!!*��D�+��*�$+5��1C�?"�"*�4��
�'��+�5&�B�-9�.:��)2�-���*�$+�-94����+�+!%�2�8�
��)����+�2�"- � #�-�+�+ �B'�3!)&!*��+��*��+�!,�,�
"*�4��3�� TB center
 2�/9'2��-��2�-���!�+��*���'���"�2!/'�2'�%D
5��1C�?"�"*�4��
 2�/9'2��-��2�-���+���"�2%�&)����+�2��
D�'�
3���+��+��"��0�"*�4��3&B��+�,
 ���
%(���!�"� �
 �+�",�*�2�,���,�*�,�+� (action research) �-�1�3��
�+�5&C��,�+��1C�?"�"*�4��3�� TB center 5��!,�,�"*�4��
�-9�*��+�.:�2�F� intervention �-9�-�!�B'�"+�%<+2�8�5��+�
�*�$+�1C�?"�"*�4�� 3!)2��-��2�-���*��!�+��*�$+�'�
�1C�?"��B'�3!)&!*��+��*��+�!,�,�"*�4��3�� TB center 
 ��)�+��3!)�!0 B��*"'�B+� �/' �1 C�?"�"*�4���-9
3���D",�,��*�"B+2�F�"*�4���'��+��+���"�2%�&)��
2�/:'"*�4��4���+��C'�%-����� (AFB stain) 4���+�

��"��C"��!C'��0!���#�D 5&C�+��*�$+�C"�%1���+�)�)%*:� 
6 2�/'� � �!,�,�"*�4�� 4����+�+!%�2�8���)����+�2�"- 
� #�-�+�+ �1C�?"��B'��+��*��+�!,�,�"*�4��3�� TB 
center  2�F��1C�?"�"*�4���'��+�5&�B�-9�.:��)2�-���*�$+
�-94����+�+!%�2�8���)����+�2�"- � #�-�+�+ �)&"B+�
"*��-9 1 �0!+�� �.#. 2551 �.�"*��-9 30 �,�0�+�� �.#. 2552 
�1C�?"�&!*��+��*��+�!,�,�"*�4��3�� TB center 2�F�
�1C�?"�"*�4���'��+�5&�B�-9�.:��)2�-���*�$+�-94����+�+!
%�2�8���)����+�2�"- � #�-�+�+  �)&"B+�"*��-9 1 
���
+�� �.#. 2552 �.�"*��-9 30 �,�0�+�� �.#. 2553 
�-92�C+5�3!)%/9'%+��+$+6��6�C�- 
 �!!*��D5��+��*�$+ ��)2�,�2�/9'%,:�%0��+��*�$+
5�2�/'��-9 6 ��)�'��C"� �*�$+&+� (cure) �*�$+
��� (complete treatment) �+� (death) �+��+�
�*�$+ (default) �*�$+!C�2&!" (failure) �+��+3!C"
�!*��+�*�$+ (Treatment After Default : TAD) 3!)
4'�''� (transfer out)
 '*��+�"+�%<+2�8�5��+��*�$+&+� (success rate) 
&�+��.� �+��<+�!�+��*�$+&+� (cure rate) �"��*��+�
�*�$+��� (complete treatment) 
 �+��*�$+&+� (cure) &�+��.� �1C�?"�"*�4���'��-9
�.:��)2�-���*�$+�+��+���"�2%�&)��2�/:' 2�/9'�1C�?"�6�C
�*��+���3!)�-�!�+���"�2%�&)�)&"B+��+��*�$+6�B��
2�/:''�B+��C'� 2 ��*:� 4���-9�!�+���"�2%�&)�C'�2�F�!�
�C"�2�/9'%,:�%0��+��*�$+
 �+��*�$+��� (complete treatment) &�+��.� 
�1C�?"�"*�4���'��-9�.:��)2�-���*�$+2%�&)!� 6�C�*��+
����+��<+�"�3!)�)�)2"!+�-9�*�$+ &�/'�1C�?"�2%�&)�"�
2�/9'�*�$+���3!C"�-�!2%�&)2�F�!�
 �+� (die) &�+��.� �1C�?"��-9�+��+�%+2&�05��8�+� 
�)&"B+��+��*�$+ 
 �+��+��+��*�$+ (default) &�+��.� �1C�?"��-96�C
�*��+��.:��)2�-���*�$+3!C"3�B�+��+��*��+ > 2 2�/'�
�,��B'�*� 
 �+��*�$+!C�2&!" (failure) &�+��.� �1C�?"�"*�4��
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2%�&)�"� (M+) 6�C�*��+��*�$+3�B�!��"�2%�&)2�/9'2�/'�
�-9 5 &�/'&!*��+��*:��*�2�F��"� (remained positive) &�/'
�!*�2�F��"� (became positive) &�/' �1C�?"�"*�4��2%�&)
!� (M-) &�/'�1C�?"�"*�4���'��'� 6�C�*��+��*�$+3�B�!
��"�2%�&)2�/9'%,:�%0�2�/'��-9 2 2�F��"�
 �+��+��+3!C"�!*��+�*�$+ (Treatment After 

Default : TAD) &�+��.� �1C�?"�"*�4���!*��+�*�$+'-�
�+�&!*��+��+'�B+��C'� 2 2�/'��,��B'�*�
 4'�''� (Transfer Out: TO) &�+��.� �1C�?"��-9�1�
%B��B'6��*�$+ � %�+��-9'/9�3!)6�B��+��!�+��*�$+
 2��/9'��/'�-95�C5��+�",�*� ��)�'��C"� �*����)"*�,�+�
�*�$+ (Tuberculosis treatment card: TB 01) �)2�-��
�1C�?"�"*�4�� (TB register: TB 03) �)2�-���*��.��!
�+���"�&+2�/:'"*�4�� (TB 04) 3!)3���+��+� �'� 

4 2�/'� �'��+��*�$+"*�4�� (TB 08) �1C",�*��<+2��/9'��/'
�-95�C5��+���!'� 6�C3�B �+��*��+�1�3���+�5&C��,�+�
3�� TB center 3!)2'�%+�5&C�"+��1C 2�-9�"�*�"*�4���'�
3!)�+���,�*�,�*" �1C����0�"0�,�.9��-��)%��+��D�C+��+�
�13!�1C�?"�"*�4�� �<+�"� 3 �B+� ��"�%'��"+�����+�
2�/:'&+ (content  validity) 3!)�<+�"�&+�B+�*��-�"+����
�+�2�/:'&+ (content validity index) 

 �+�",2��+)&D�C'�1! (data analysis) �C'�1!%B"��0��!
5�C4��3���%<+2�8��1�3!)4��3��� Microsoft Excel 4��5�C
%�,�, �"+��-9 �C'�!) �B+2�!-9� �+�2��-��2�-���"+�%<+2�8�
5��+��*�$+ 5�C�+���%'� Chi-square

 ��.����
/ '�!�� ��!��� 
 ��.�'��"��� �
 1. �*�2��-��'0����D�-95�C5��+��<+2�,��,����� 2�B� 

�)2�-���1C�?"�5�4����+�",�*� 3���*��.��!�+���"�
2%�&) �*"'�B+��+"*�4�� �C+�=��+�3!)��1� �C+2�8�&�C+ 
�!*�5%B2%�&) 3�B��*� ��)�A'��!+%�,��-�+�=� 2�F��C�
 2. ��)%+��+��*�%<+�*��+��"��0�4���,��B'
2�� 3 �!�0�- 2�/9'�'�*��+�%�*�%�0�%/9'5��+��*��,����� 

6�C3�B 3�B��*�2�-9�"�*�"*�4��3!)�+���,�*�,�*"�'��1C�?"�
"*�4�� �+��!,�2�/9'�"*�4�� 2�F��C�

 3. ��)�0�3!)��)%+��+��*�&�B"��+��+�5�
4����+�+!�-92�-9�"�C'� �/' �?+�'+�0�3���D  �?+��+�
��+�+! &'�1C�?"��.���"�4�� �?+��+3!)2"��*�
D �+�
��)�*�%*��� %<+�*��+�&!*���)�*�%0��+��C"�&�C+  2�/9'
�B"��<+2�,��+�
 4. ��)%+��+��*�&�B"��+��+��'� 2�B� 4��-
��+�+!'<+2�'�B+�7 5��*�&"*��!�0�-  %�+�-'�+�*� '��D��
����'�%B"��C'��,9� 3!)'+%+%�*��5��/:��-9 5��+��B"��*�
�,��+�2�-9���C+� 3!)%B��B'2�/9'�+��*�$+
 ��.�'�,��������1��&�
 1. �1C",�*��<+&�*�%/'�'�<+2�,��+�",�*� �B'�1C��,&+�
�+�!<+�*��*:� 2�/9'�-:3��"*��0��)%��D�'��+�",�*�3!)
�''�0	+�2�8��C'�1!
 2. �1C",�*�#.�$+�C'�1!3!)��)"*�,�'��1C�?"�"*�4��
�'��C'�&!*� �+�3�@���)"*�,�1C�?"��+��0��! �+��+�
%*��+$�D�1C�?"��-9�+��+3!)6�B�+��"��+��*� 2�/9'��+�
�E	&+3!)'0�%���5��+��13!�*�$+�<+�"� 20 �+� 2�/9'�<+
�+&+�+�3�C6�3!)�*�2�F��1�3���-92&�+)%�5��+��*��+
�!,�,�"*�4��
 3. �1C",�*�2�F��1C�*��,��'��+��!,�,�"*�4�� 6�C�*�
'�,�+�",�-�<+2�,��+� �+�5&C��,�+�3�� TB center 5&C�*�
2�C+&�C+�-9�-92�-9�"�C'� 2�/9'5&C�-�+���,�*�,2�F�3��2�-�"�*�
 4. �1C",�*�2�8��"��"��C'�1!�'��1C�?"�"*�4���'�
4��5�C2��/9'��/'5��+�",�*��*��!B+" 4���-:3��"*��0��)%��D
�'��+�",�*� �+�!)2'-���+��"��"��C'�1! �'�"+��B"�
�/'5��+�",�*��*��1C�?"�
 ��.�� ��!'�� ��2�1��&�
 �1 C",�*��*��.��C'�1!�-96�C�+��+�%*��+$�D�1 C�?"�
3!)�+���)"*�,�+��*�$+5�&*"�C'2�-9�"�*��!��"�2%�&)
2�/9'2�,9��C��+��*�$+3!)2�/9'%,:�%0��+��*�$+2�/'��-9 6 

��)"*�,�+�5�C�+  �"+�%�<9+2%�'5��+��,��+  �"+�
%�<9+2%�'5��+�2�C+�*��+���"��+��*�  3!)�!�+��*�$+  
",2��+)&D�C'�1!�-96�C 5�%B"��'��C'�1!�*9"6��C"�4��3���
�'��,"2�'�D%<+2�8��1�  3%���!5��1��C'�!)  �B+2�!-9� 3!)
2��-��2�-���"+�%<+2�8�5��+��*�$+�C"�",�- Chi-square
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��� ��!���
 �1��&�
�-�+�
 �!0B��*"'�B+�5��+�",�*���*:��-: �/' �1C�?"�"*�4���'�
�-9�.:��)2�-���*�$+"*�4���C"�%1���+�)�)%*:� 6 2�/'� 
� �!,�,�"*�4�� �*:��B'�3!)&!*��+��*��+�!,�,�"*�4��
3�� TB center �"��*:�%,:� 175 �+� 4��3�B�''�2�F��!0B�
�1C�?"�"*�4���'��-9�.:��)2�-���*�$+5��B"��B'��+��*��+
�!,�,�"*�4�� �)&"B+�"*��-9 1 �0!+�� �.#. 2551 �.�"*��-9 
30 �,�0�+�� �.#. 2552 �<+�"� 104  �+� %*�%B"�2�!-9� 
2�#�+�: 2�#&	,�  2.06:1 3!)�!0B��1C�?"�"*�4���'��-9�.:�
�)2�-���*�$+5��B"�&!*��+��*��+�!,�,�"*�4�� �)&"B+�
"*��-9 1 ���
+�� �.#. 2552  �.�"*��-9 30 �,�0�+�� �.#. 
2553 �<+�"� 71 �+� %*�%B"�2�!-9� 2�#�+�: 2�#&	,�  
2.01:1  �*��*:�%�0�6�C"B+��5�2�#�+��+��"B+2�#&	,� 
��)�+� 2 2�B+   

 '��"��'
"��������2� ����� �0��(������� �
���� ��!�!���	)��(�� TB center
 �+�2��-��2�-���!!*��D�+��*�$+�B'�3!)&!*��+�
�*��+�!,�,�"*�4��3�� TB center ��"B+�1C�?"�"*�4��
�'�2%�&)�"��!0B��-96�C�*��+��13! 4���1�3��&!*��+�
�*��+�!,�,�"*�4��3�� TB center �-'*��+�"+�%<+2�8�

5��+��*�$+�+��"B+ (�C'�!) 97.2 �*� 67.3, p<.01) 4���-
'*��+�"+�%<+2�8�5��+��*�$+&+��-92�,9��.:� (�C'�!) 46.2% 
�*� 90.1, p<.01) '*��+�+��+��+!�!� (�C'�!) 22.1 �*� 
2.8, p<.01) 3!)'*��+�+��+� (death rate) !�!� (�C'�!) 
6.7 �*� 1.4, p=.098) 4���-�+�3%���!5��+�+��-9 1 3!)
�+�+��-9 2
 '*��+�"+�%<+2�8�5��+��*�$+&+��+��-92�,9��.:���
"B+ �1C�?"�"*�4���'��-96�C�*��+��13!�+�&!*��+��*��+
�!,�,�"*�4��3�� TB �-'*��+�"+�%<+2�8�5��+��*�$+&+� 
�C'�!) 90.1 3�B2�/9'2�-���*��B'�6�C�*��+��*��+�1�3��
�+��13!�!,�,�"*�4�� ��"B+�-'*��+�"+�%<+2�8�5��+��*�$+
&+� �C'�!) 46.2 %<+&�*�'*��+�+��+��+�-9!�!���"B+ 
�!�'�2�/9'%,:�%0��+��*�$+5��!0B��1C�?"�"*�4���'��-96�C�*�
�+��13!�+�&!*��+��*��+�!,�,�"*�4��3�� TB center 
�1C�?"��-'*��+�+��+��+ �C'�!) 2.8 3�B2�/9'2�-���*��B'�
6�C�*��+��*��+�1�3���+��13!�!,�,�"*�4�� �-'*��+�+�
�+��+ �C'�!) 22.1 3!)'*��+�+��+�!�!� 4����"B+ �!
�'�2�/9'%,:�%0��+��*�$+5��!0B��1C�?"�"*�4���'��-96�C�*�
�+��13!�+�&!*��+��*��+�!,�,�"*�4��3�� TB center 
�-'*��+�+��+� �C'�!) 1.4 3�B2�/9'2�-���*��B'�6�C�*�
�+��*��+�1�3���+��13!�!,�,�"*�4�� �-'*��+�+��+� 
�C'�!) 6.73

� � �
"- 1.   2��-��2�-��'*��+�"+�%<+2�8��+��*�$+ (success rate) �B'�3!)&!*��+��*��+�!,�,�"*�4��3��  TB center.                           

   ������2� �����  �0��� ����� ��!�!� ����� ����� ��!�!�  P value Chi-square
  (n=104) (n=71)  value

�*�$+%<+2�8� 70 (67.3%) 69 (97.2%) < 0.001* 23.05
�*�$+6�B%<+2�8� 34 (32.7%) 2 (2.8%)  
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� � �
"- 2. 2��-��2�-���!!*��D�+��*�$+�B'�3!)&!*��+��*��+�!,�,�"*�4��3�� TB center.

   ������2� �����  �0��� ����� ��!�!� ����� ����� ��!�!� P value  Chi-Square
  (n=104)  (n=71)  value

�+��*�$+&+� (cure) 48 (46.2%)      64 (90.1%) < 0.001* 35.43
�+��*�$+��� (completed) 22 (21.2%) 5 (7.0%) 0.016   6.44
�+��*�$+!C�2&!" (failure)    0 (0.0%) 0 (0.0%)  
�+��+��+3!C"�!*��+�*�$+ 23 (22.1%) 2 (2.8%)  < 0.001* 12.83
(default) 
�+��+� (died)   7 (6.7%) 1 (1.4%) 0.098   2.74
�+�4'�''� (transfer out)   4 (3.9%)  1 (1.4%)  0.342   0.90

�&�
"- 1. �1��&�'��"��'
"�� ���� �� ��/ '�,�*�� ����� � �'��"-� (success rate) ��� cohort 1-3/52
 (�0��� ����� ) (�� cohort 4/52, 1-2/53 (����� ����� ).

�&�
"- 2. �1��&�'��"��'
"�� ���� �� ��/ '�,�*�� ����� � �'��"-� (cure rate) cohort 1-3/52 (�0������ )
              (�� cohort 4/52 (�� 1-2/53 (�������� ).
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��� ��#�� 
 �1C�?"�"*�4���'��-9�.:��)2�-���*�$+"*�4���C"�
%1���+�)�)%*:� 6 2�/'� �-9�!,�,�"*�4�� 4����+�+!%�2�8�
��)����+�2�"- � #�-�+�+  2�F�2�#�+��+��"B+2�#&	,�
��)�+� 2 2�B+ �,�2�F�%*�%B"�2�#�+��B'2�#&	,�2�B+�*� 
2.1:1 �.9�%'��!C'��*��+�#.�$+�'� �*��+ 4��,;3�C"  �-9
#.�$+",2��+)&D%�+��+��D3!)�!�+��<+2�,��+��"��0�
"*�4��5��/:��-92���+�2&�/'�'���3!)��"B+�1C�?"�"*�4��
%B"�5&	B2�F�2�#�+�6  �'��+��-:�*�%'��!C'��*��+��+�
�'�%<+�*��)�+�",��+�>  �.#. 2550 �-9��"B+�1C�?"�"*�4��
2�F�2�#�+��<+�"� 22,277 �+� 2�#&	,��<+�"� 11,572 
�+�  �,�2�F�%*�%B"�2�#�+��B'2�#&	,� 2�B+�*� 1.9 : 17

�&�
"- 3. '��"��'
"�������� �����  *�'�$-������ � �� 
� '��"-� (default  rate) �0��� �����    
 (cohort1 1-3/52) (������� �����  (cohort 4/52(�� 1-2/53).

�&�
"- 4. �1��&�'��"��'
"�� (�
������� �����  *�'�$-������ � �� �'��"-� (death rate)  �0��� ����� 
      (cohort 1/52,2/52,3/52)  (������� �����  (cohort 4/52 (�� 1-2/53 ).

 �1C�?"��.��C'�!) 85.14  5�C%,��,��)�*�%*���  �.9�
�-�"+�2%-9���B'�+�6�B�+�*��+��*�$+'�B+��B' 2�/9'��+�
�+�6�B%+�+��&�0��+�6�C  �C"�2&�0�-:�.��*�5&C�-2�C+&�C+�-9
�,��+��+��*�$+3!)5&C�<+��.�$+�+�4��#*��D5��1C�?"�
�0��+��-92�,9��*���)�+��+  &�/'6�B�+�*��+��*�$+�+��*�  
�.9�%'��!C'��*��+�#.�$+�'� ��)���D %*����$D �-9#.�$+
�"+�%*��*��D�)&"B+��"+�2�/9'�C+�%0��+�  �+�%�*�%�0�
�+�%*���  3!)!*�$�)�'���)�+���*��+��13!��2'��'�
�1C�?"�"*�4���'�5�2��'<+2�'�<+2�,�%)�"� �*�&"*��+��0�- 
��"B+�+�%�*�%�0��+�%*����-�"+�%*��*��D5��+��"��*�
�+��13!��2'��'��1C�?"�"*�4��8  
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 �+��+��*��+�1�3���+�5&C��,�+��1C�?"�"*�4��
3�� TB center �B"�5&C�-�+��<+&�����+�&�C+�-9�"+�
�*��,��'��+�"*�4��4�����  �"��.��-�+���)%+��+�
�)&"B+�%&%+�+",�+�-��-92�F��1������+��.:�  �-�+�5&C
��,�+�3�� one stop service  �B+��+"*�4��3�� drug 
package 5��)�)2�C��C� 2 2�/'�3��  3!)�-�+��,��+�
�!�+��*�$+�+�4��#*��D5��+��-9�-2%�&)�"�  %B��!5&C
&!*��+�5&C��,�+�3�� TB center �-'*��+�"+�%<+2�8��'�
�+��*�$+"*�4��2�,9�%1��.:�  �.9�%'��!C'��*��C'2%�'3�)
�+��+�#.�$+�'�  �	+�,$�D  �E		+�'� �-9#.�$+�+��*�
�1C%�����)3&B���3!)� �,�����+�%B�2%�,�%0��+��'�
�1C�?"�"*�4��4����+�+!'0���+�- ��"B+�1C��,&+��C+��+�
�13!%0��+��'��1C�?"�"*�4���"��*��<+�+���+�5��+�5&C
�<+3�)�<+3!)�+��13!�1C�?"�"*�4��9  2�/9'5�C2�F�3�"�+�5�
�+���,�*�,�+��'�2�C+&�C+�-9�0��)�*��*:��"��.��0��!��'/9�
�-92�-9�"�C'�  3!)%'��!C'��*��+�#.�$+�'� %�+�� �@'�
%0"��� �-9#.�$+2�-9�"�*��+��*��+�)���"��0�"*�4��4��
�+��-%B"��B"��'�2��/'�B+��"��0�"*�4�� '<+2�'�12�-�" 
�*�&"*��*��1�, �-9��"B+�+��*��+�)����,�+�3���"��0�
"*�4���C"�2���,� AIC (Appreciation : A, Inuence : I 
3!) Control : C) 4���+��-%B"��B"��+��-�%&%+�+",�+�-�
3!) '%�. 5��+��@'��*�4��  �<+5&C�*:��1C�?"� �1C�13!�1C�?"�  
3!) '%�. 2'��-�"+��1C�"+�2�C+5��-9�1��C'�2�,9��+��.:�  �1C�*�
��,�+��-�"+��.��'5��B'�+�5&C��,�+�  3!)'*��+�"+�
%<+2�8�5��+��*�$+&+��+��-92�,9�%1��.:�10

 �+�5&C��,�+�3�� TB center �B"�5&C4����+�+!
%�2�8���)����+�2�"- � #�-�+�+ %+�+���<+2�,��+�
�"��0�"*�4��6�C�+�2�@+&�+��'�����"��0�4��  
��)��"�%+�+��%0�  '-��*:��*��B"�!�3��B�)�+��'�
"*�4��5��0���  !�'*��+�?"�3!)'*��+�+��+�"*�4��!�
!�   �B"�5&C�1C�?"��-�0��+��-",��-�.:�  %+�+���<+���-",�6�C
�+����,

�!��!�������� �
 �1 C#.�$+",�*�5��B�'�'���)�0� #+%��+�+��D
�,��,�0��+�3���D�*�2"� �0���)�1�  �-9��.�$+�,��,�#*��,;
�?+�",�+�+��'�2!�+�,�+�%�+�+�+�6�� �*�$+�+�5�
�<+3&�B� �1C'<+�"��+� 4����+�+!%�2�8���)����+�2�"- 
� #�-�+�+ �+�3���D��! ������!�,� �+�3���D 7 �?+�
'+�0�����    �+�%+"�"��*���D  %0��#,�,  &*"&�C+��+�+!  
�+��+�0����    3����+���0! �1C��"��+���+�+!�+��1C
�?"��'� �-��+��!,�,�"*�4�� 2�C+&�C+�-9�?+��B+�75�4��
��+�+!%�2�8���)����+2�"- �  #�-�+�+ 3!)2�C+&�C+�-9
��)�<+�!,�,�"*�4���0��B+� �-9%�*�%�0���)2�8�5��+��<+
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Abstract:   Mathajittiphun P.  Effects of  TB center on the effectiveness of treatment outcome  in new 

pulmonary tuberculosis patients in Queen Savang Vadhana Memorial Hospital, Thai Red Cross Society.Thai 

J Tuberc Chest Dis Crit Care 2010; 31: 167-176.

Queen Savang Vadhana Memorial Hospital.

Objective:  To compare the treatment outcome in new cases of pulmonary tuberculosis patients before and 

after development of the TB center. 

Material and Method: The TB center has been developed since July 2009 in out-patient service according to 

TB center guideline of International Standards for Tuberculosis Care (ISTC 2009) including one stop service, 

drug package and telephone follow up. Every new tuberculosis cases who received 6 months anti-tuberculosis 

drugs at TB clinic of Queen Savang Vadhana Memorial Hospital were recruited. The before TB center group 

included new pulmonary tuberculosis patients registered from 1
st October 2008 to 30th June 2009 and the after 

TB center group incluted new pulmonary tuberculosis patients registered from 1st July 2009 to 30th June 2010. 

The before group received TB treatments in general practice clinic while the after group received TB treatments 

in the TB clinic. Data were collected from tuberculosis treatment card (TB 01) and tuberculosis register (TB 03). 

Statistical analyses were done by Chi- square test.

Results: There were 104 cases in the before group and 71 cases in the after group with  male : Femake 

ratio was 2:1. The success treatment rate of the after group was higher than the before group (96.9% vs 68.2%, 

respectively, p<.01). The cure rate of the after groups was also higher than the before group (90.1% vs 46.15%, 

respectively, p<.01). The default rate of the after groups was lower than the before group (22.1% vs 2.8%, 

respectively, p<.01). The death rate of the after developing groups was lower than the before groups (6.7% vs 

1.4%, respectively, p=.098).

Conclusion: The development of TB center according to TB center guideline of ISTC 2009 resulted in higher 

success rate of TB treatments.
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