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ABSTRACT

Objectives:  This study aims to assess appropriate clinical indications for and cost of Positron 
Emission Tomography/Computed Tomography (PET/CT) under the Thai setting. It also 
estimates the potential need and supply of PET/CT within the next five years. 

Methods: a systematic review and meta-analysis of literature published in PubMed database 
were used to identify whether and which medical conditions that PET/CT was superior to other 
alternative technology. Micro-costing technique was used to estimate the unit cost and cost 
function of PET/CT at Siriraj hospital. Lastly, number PET/CT scanners, epidemiology of cancer 
in Thailand and relevant human resources were estimated to guide the future investment on 
PET/CT in Thailand. 

Results: Based on the current evidence PET/CT was superior to alternatives for diagnostic of 
cervical, colon, esophageal, lymphomas, malignant, non-small cell lung, ovarian and thyroid 
cancer. However, the superiority was only determined by a higher accuracy rate because there 
was a lack of evidence on the long-term implications i.e. the change of clinical practices, 
morbidity and mortality from the use of PET/CT compared to its alternatives. The largest cost 
component was the capital investment of the machine following with radiopharmaceuticals. At 
the current price of 60,000 Baht per scan, break-even point was at eight cases per week.  
It can be seen from the epidemiological profiles that the current number of PET/CT is sufficient 
for providing services to the Thai cancer patients indicated by proposed indications of eight 
cancers above. The other barrier of diffusion of PET/CT over country is the lack of human 
resources who have skills operating PET/CT. It can be considered that referring patients to 
perform PET/CT in Bangkok is more cost-effective than investing the new PET/CT centre 
outside Bangkok.

Conclusions:
A better policy for diffusion and use of PET/CT in Thailand can be formulated using the 
evidence generated from this study. It also illustrates a gap of knowledge that requires for 
future assessment of other diagnostic technology. 
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4.1.2

 865  731 
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(2)  (Colon cancer) (3)  (Esophageal cancer)  (4)  
(Lung cancer)  (5)  (Lymphomas)  (6)  (Malignant Melanoma)  
(7)  (Ovarian cancer)  (8) Solitary pulmonary nodules   (9)  
(Thyroid cancer)  

1)   (Breast cancer)  
 2     

 Radan (2006) (3)  (Detection of 
recurrence)  48  

  24  
48   

 Igaru (2007) (4)  (Staging)  21  
 (MRI)  (PET/CT) 

 (Distant metasteses)  100 
 90  

 Stadnik (2006) (5) 
  

 51   2 
 

 5 
 

 
( ) 

Radan 2006 Igaru 2007 
PET/CT CT PET/CT MRI 

 (Se) 90 70 85 86 
 (Sp)  71 47 76 86 
  (Acc) 83 59 81 86 

 (PPV)  84 61 81 92 
  (NPV) 80 57 81 75 

 Recurrence Staging 
  ( )  ( ) 
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 8  
  

  (MRI) 
   

  
 

 Stadnik  
 

 (Initial staging) 
 

  tumor markers   
 

  gadolinium /  dextrans 
 iron salts  
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 Tumor markers 

 Occult Primary Tumor  (Lymph node) 
 (Mammogram) 

(MRI)

2) (Colon cancer)
 2 

Veit-Haibach (2006) (6)  47 
 (Staging) 

 4 
Vortrubova (2006) (7)  (Retrospective study) 

 84 
 (recurrence of colorectal) 

 laparotomy 

(Staging)  (Recurrence) 
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 6  
 

( ) 
Veit-Haibach (2006)  Vortrubova (2006) 

PET/CT CT PET/CT 
 (Se) 98 93 89 

 (Sp)  75 50 92 
  (Acc) 96 90 90 

 (PPV)  98 96 93 
  (NPV) 75 40 88 

 Staging Recurrence 
   ( ) 

 
 

PET/CT -Vortrubova

PET/CT -Veit-Haibach
CT -Veit-Haibach
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 9  
 

 9  
   (Initial staging)  

(Detection of recurrence)    
    

 (Pre-Operative Staging)  (8) 
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 carcinoembryonic antigen (CEA)

 CEA 
 CEA 

 30 
aggressive screening  6  12 

 30 
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3)  (Esophageal cancer)  

 3    
 Yuan (2006) (9)  (staging) 

 45   
 Erasmus (2006) (10)  

(Endoscopic Ultrasonography:EUS) 
 42  

 Cerfolio (2005) (11)  
(EUS)  

 48  
 7  

 
( ) 

Yuan 2006  Erasmus 2006  Cerfolio 2005 
PET/CT  PET/CT EUS  PET/CT EUS CT 

 (Se) 94  47 25  87 20 27 
 (Sp)  92  58 73  88 94 91 
  (Acc) 92  50 38  88 71 71 

 (PPV)  75  74 70  76 60 57 
  (NPV) 98  30 28  94 72 73 

 Staging  Follow up  Follow up 
      

 
 

 1  (Recurrent disease) 
 carcinoembryonic antigen (CEA)  

1.1  (CT scan)  
 (MRI)  

 (equivocal)  
1.2  (CT scan)  

 (MRI)  
  (curative aim) 

 2  (PET/CT)  
   

 3  
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 EUS   
 

 (Restaging)  (Lymph node)   
  

            
  (biopsy-proved 
esophageal cancer)  (neoadjuvant chemo-
radiotherapy) 

 
 

  (Assessment of treatment 
response)  
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 (Staging) 
Endoscopic Ultrasonography (EUS) 

 EUS 
 (Staging)  (early stage, 

N0)
 (equivocal) 

1.  TxN0M0 
2.

 (Equivocal) 
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4)  (Lung cancer)  
 5  2 

 
4.1   2   

 Cerfolio (2006) (12)  (follow up / monitoring) 
 3A  128  

 neoadjuvant chemoradiotherapy 
 De Leyn (2007) (13)  Remediastinoscopy 

 CT  (follow up / monitoring) 
 3A-N2  30  

 mediastinal lymph node  
 

 8 
 

 
( ) 

Cerfolio  De leyn   
PET/CT  PET/CT Remedias- 

tinoscopy 
CT  PET/CT (95% CI) 

 (Se) 62  76 29 59  67 (53-80) 
 (Sp)  88  92 96 62  89 (81-96) 
  (Acc) 78  83 59 60  79 (72-87) 

 75  93 91 66   
  80  75 52 53   

 Monitoring  Monitoring   
      

 
 

 67 
  89  79   11 

_09-1970(017-032).indd   24 12/15/09   3:56:18 PM



โครงการประเมินเทคโนโลยีและนโยบายด้านสุขภาพ
 25

25 
 

 

0.5 0.6 0.7 0.8 0.9 1.0
Sensitivity

Cerfolio

De Leyn

Fixed effect model

Random effects model

0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10
Specificity

Cerfolio

De Leyn

Fixed effect model

Random effects model

0.70 0.75 0.80 0.85 0.90 0.95
Accuracy

Cerfolio

De Leyn

Fixed effect model

Random effects model

 
 11   

 
 
4.2   3   

 Kim (2006) (14)   
 T1  150   

 Kim (2007) (15) 
 674   

 Sung (2005) (16)  
 Non-small cell  

91  
 
 9 

 
 

( ) 
Kim (2006) Kim(2007) Sung(2005)  

PET/CT PET/CT PET PET/CT CT PET/CT (95% CI) 

 (Se) 42 61 46 85 70 57 (43-71) 

 (Sp)  100 96 98 84 69 94 (88-100) 

  (Acc) 94 86 92 84 69 89 (85-93) 

 (PPV) 100 84 72 33 17  

 (NPV) 94 87 94 98 96 

 Staging Staging Staging Staging 
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 57 

  94  89   12 
 

0.4 0.6 0.8 1.0
Sensitivity

Sung 05

Kim 06

Kim 07

Fixed effect model

Random effects model

0.85 0.90 0.95 1.00
Specificity

Sung 05

Kim 06

Kim 07

Fixed effect model

Random effects model

0.85 0.90 0.95
Accuracy

Sung 05

Kim 06

Kim 07

Fixed effect model

Random effects model

 
 12   
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PET/CT- Kim06
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 non-small cell lung cancer (NSCLC) 
1)  (Staging) 

 non-small cell lung cancer 

 NSCLC 

2)  (Detection of recurrence) 

 non-small cell lung cancer  N2 
mediastinoscopy

3)  (Follow up / Monitoring) 

 non-small cell lung cancer  IIIA-N2 
 3-4 

 IA 
 IB  3B 

 3B 
 Neoadjuvant 

(Overstage  Understage)  50 
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 non-small cell lung cancer (NSCLC) 

 1
 (Curative aim) 

1.1  T2-3, N1-2  M0 
1.2  (CT scan) 

 Bone scan 
 2  (Mediastinal lymph node) 

 (CT scan) 

mediastinoscopy
 3  (Distance metastasis) 

 (CT scan), 
(MRI), Bone scan 

 (equivocal) 
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5) (Lymphomas)
 4  2 

5.1
3

Niklaus (2004) (17) 

 Hodgkin  High-grade non-Hodgkin lymphoma  60 

Freudenberg (2004) (18) 

 12  27 
 Freudenberg (2004) 

 Freudenberg 

5.2  2 

Miller (2006) (19) 
 non-Hodgkin’s lymphoma (NHL)  Hodgkin’s lymphoma (HL) 

 31 
10  38 

Rhodes (2006) (20) 
non-Hodgkin’s lymphoma (NHL)  Hodgkin’s lymphoma (HL)  41 

 7  13 

 53 
 52 
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 Hernandez (2006) (21) 
 non-Hodgkin’s lymphoma (NHL) 

Hodgkin’s lymphoma (HL)  47 

 11  47  7  14.8 

 Miller (2006)  Rhodes (2006) 

 97  94  98 
 14 
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0.90 0.92 0.94 0.96 0.98 1.00
Sensitivity

Miller

Rhodes

Fixed effect model

Random effects model

0.80 0.85 0.90 0.95 1.00 1.05
Specificity

Miller

Rhodes

Fixed effect model

Random effects model

0.90 0.92 0.94 0.96 0.98 1.00
Sensitivity

Miller

Rhodes

Fixed effect model

Random effects model

 
 

 14    
 

 
 

 
 

  Hodgkin’s lymphoma  non-Hodgkin’s lymphoma 

 
  

  
  

   
  

  
1   

 
  

 Hodgkin’s lymphoma  Non-Hodgkin’s 
lymphoma  cell type  very high aggressive  high aggressive 

  
1.  (Initial staging) 
2.  (Assessment of response)  
3.  (Restaging after treatment) 

 (Active tumor)   
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6)  (Malignant Melanoma)
 Pfannenberg (2007) (22)  (Staging)  
 3  4 

  
 
 11  

 PET/CT MRI CT 
 (Se) 91 80 73 

 (Sp)  77 76 65 
  (Acc) 87 79 71 

 (PPV)  91 89 86 
  (NPV) 77 61 44 
  

 
 

PET CT
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 15  
 

 
 

  Malignant Melanoma   
  (No evidence of tumor spreading) 
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 Malignant melanoma 
sentinel lymph node  ( )

 sentinel node  ( )

 Melanoma 
 (Sentinel lymph node)  (distance 

metastasis)

7) (Ovarian cancer)
 4 

Risum (2007) (23)  (staging) 
 RMI  150  101 

Thrall (2007) (24) 
(Detection of recurrence)  39 

 4 
Makkhija (2002) (25)  Hauth (2005) (26) 

 (Detection of recurrence)
 8  19 
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 16  
 Makkhija (2002) Hauth (2005)  Thrall (2006) 

 
  86  92 

 87   17 
 

0.4 0.6 0.8 1.0
Sensitivity

Thrall

Makkhija

Haulth

Fixed effect model

Random effects model
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_09-1970(033-048).indd   36 12/15/09   3:59:50 PM



โครงการประเมินเทคโนโลยีและนโยบายด้านสุขภาพ
 37

37 
 

  Makkhija (2002)  Hauth (2005)  47 
 81  61   18 
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Sensitivity

Thrall

Rhodes

Fixed effect model

Random effects model
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Specificity
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 CA-125   
  CA-125 

  
   CA-125 

    
  CA-125 

    
   

 
  

1.  (Staging) 
 

 (Surgical staging)  
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2.  (Detection of recurrence) 
 CA-125 

 CA-125  100 unit/ml 

 CA-125  100 unit/ml 

 CA-125  CA-125 
 non-mucinous  serous 

CA-125
 (ascities),  (palpable mass) 

 (Gastrointestinal obstruction)  CA-125 

3.  (Treatment planning) 
 (Single 

lesion)

4.  (Assessment of treatment response following
    Chemotherapy)
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 1  (detection of recurrence)  
 

1.1   CA-125  100 unit/ml 
 

  
1.2   CA-125  

   (ascites), 
 (palpable mass)  (gastrointestinal 

obstruction)  CA-125  
 

 
 2  

 
  

 3  2  
 

8) Solitary Pulmonary Nodules 
 2  Orlacchio (2007) (27) 

 solitary pulmonary nodules  
 56   Kim (2007) (28) 

 42   
   

 

 13  Solitary Pulmonary Nodules 
  

 
( ) 

Kim(2007)  Orlacchio (2007)   
PET/CT CT  PET/CT  PET/CT (95% CI) 

 (Se) 97 93  77  87 (67-100) 
 (Sp)  85 31  100  91 (82-99) 
  (Acc) 93 74  89  88 (82-96) 

 (PPV)  93 75  100   
  (NPV) 92 67  83 

 Staging  Staging 
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 19  Solitary 
Pulmonary Nodules 

 
 

 Solitary Pulmonary Nodules  87 
 91  88   20 

 

0.7 0.8 0.9 1.0 1.1
Sensitivity

Kim

Orlacchio 

Fixed effect model

Random effects model
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Kim
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 20    

 solitary pulmonary nodules 
 

 
 

 

_09-1970(033-048).indd   40 12/15/09   3:59:56 PM



โครงการประเมินเทคโนโลยีและนโยบายด้านสุขภาพ
 41

41

 (Solid mass)  3 

 hilar ( )  mediastinal 

 N0M0 
 N0Mx 

 5 
Multiple nodules/M1 (  2 Nodules) 

 Solitary Pulmonary Nodules 

 (False positive) 
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9)  (Thyroid cancer) 
 5  

 Iagaru (2007) (29)  medullary thyroid  13 
  

 Palmedo (2006) (30)  differentiated thyroid carcinoma 
 40  Iodine body scan 

 10  (  48) 
 3  

 Shammas (2007) (31)  
 well-differentiated thyroid cancer  61  

 Zayna (2005) (32)  
 papillary thyroid cancer  33 

   
 22  (  67) 

 
Jeong (2006) (33) 

 (Staging)  papillary 
 

 
 14  

 
( ) 

Zayna  Palmedo  Iagaru  Shammas  Jeong 
PET/CT  PET/CT  PET/CT  PET/CT  PET/CT CT US 

 ( Se) 66  95  86  68  30 35 41 

 (Sp ) 100  90  83  83  97 96 97 

 ( Acc ) 69  93  85  74  87 87 89 

 (PPV) 100  90  86  87  61 62 73 

 (NPV) 27  95  83  61  89 90 91 

 Monitoring  Staging  Recurrece  Staging 
   Node 
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PET/CT-Zayna

PET/CT- Palmedo

PET/CT-Iagaru

PET/CT- Shammas

PET/CT- Jeong

CT-Jeong
US-Jeong

0
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40

50

60

70

80

90

100

0 10 20 30 40 50 60 70 80 90 100

Se
ns

itiv
ity

1-Specificity
 

 21  
 

 
 

 (Detection of recurrence) 
  

  Well-differentiated tumor thyroid 
carcinoma  Thyroglobulin (Tg)  1 ng/dl  Eltroxin 

  10 ng/dl  Thyroid stimulating hormone (TSH)  30 
IU/ml   Iodine total body scan  

 
 3 

  
 

 
  bone scan  iodine total scan   

systemic therapy  chemotherapy  well differentiated thyroid carcinoma 
 (  20)  
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 bone scan 

 (Detection of recurrence)  differentiated 
thyroid carcinoma 

 Thyroglobulin (Tg)  10 ng/dl 
 Thyroid stimulating hormone (TSH)  30 lU/ml 

 Iodine total body scan 
131 (I-131)
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5.1.2 
 

 2   

1)  (Cervical cancer)  
 Chung (2006) (34)  

(Detection of recurrence)  1-4  52  
 (Sensitivity)  90  (Specificity)  80 

 
 15  

 

   
 

 

 ( ) PET/CT 
 ( Se) 90 

 (Sp ) 81 

 ( Acc ) 87 

 (PPV) 88 

 (NPV) 85 
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 1  1 

 tumor markers 

 2  pelvic exenteration 

 3

 tumor markers 
 (biopsy) 

 paraortic lymph node 
metastasis

 Pelvic Exenteration 
, , Bone scan 
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2)  (Pancreatic cancer) 
 Stefan (2005) (35) 

 59   
 16  

 ( ) PET/CT 
 ( Se) 89 

 (Sp ) 69 
 ( Acc ) 85 

 (PPV) 91 
 (NPV) 64 
  

 
 

 
 

   
  tumor marker  

 
 

  18F-FDG   18F-
FDOPA  well differentiated neuroendocrine tumour 

  
  (early stage) 

 Wipple (Wipple operation) 
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5.1.3   

 2    
 

1)  (Myeloma) 
 Zamagni (2007) (36) 

 Myeloma  46  

 
    

 
 17  Myeloma  

 ( ) PET/CT MRI 
 ( Se) 79 100 

 (Sp ) 89 100 
 ( Acc ) 80 100 

 (PPV) 99 100 
 (NPV) 31 100 
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2)  (Head and neck cancer)
 5   3 

  
 Schoder (2006) (37)   

  N0  
  31 

 
   N0 

 60  
  1  31  (  

3.22) 
 Gerhard (2005) (38) 

 34  

  
 

  1   Barton (2005) (39) 
 (initial staging  restaging)  

  

  Goshen (2006) 
(40)  (squamous cell 
cancer of the head and neck)  25   

 88  Gourin (2006) (41) 
 29  

 
 18  

 ( ) 
Goshen  Gourin   Schoder   Gerhard  Barton  
PET/CT  PET/CT  PET/CT CT  PET/CT SPECT/CT CT  PET/CT CT 

 (Se) 100  40  67 67  100 92 92  98 74 
 (Sp) 77  25  95 85  91 86 100  92 75 
 (Acc) 88  29  94 81  94 88 97  94 74 

 (PPV) 80  18  50 60  86 79 100  88 63 
 (NPV) 100  50  98 88  100 95 96  99 83 
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 22  

 
 11  

  
  

 8   

PET/CT-Goshen

PET/CT-Gourin

PET/CT-Schoder 
CT-Schoder

PET/CT-Gerhard

SPECT/CT-GerhardCT-Gerhard

PET/CT-Barton

CT-Braton

0

10

20

30

40

50

60
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90

100

0 10 20 30 40 50 60 70 80 90 100

Se
ns

itiv
ity

1-Specificity

Barton 

_09-1970(049-064).indd   50 12/15/09   4:00:32 PM



โครงการประเมินเทคโนโลยีและนโยบายด้านสุขภาพ
 51

51

 19 

1.
2.
3.
4.
5.
6.
7.
8.

9.
10.
11.
12.  Solitary Pulmonary 

Nodules
13.

 8 
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 20  (PET/CT)  8  
 

1.  (Cervical cancer) 
 Pelvic Exenteration   

  (MRI)  Bone scan  
 

 
2.  (Colon cancer) 

 1  (recurrent disease) 
 carcinoembryonic antigen (CEA)  

1.1    
  

 
1.2    

  
 (curative aim) 

 2   
  

 3  

3.  (Esophageal cancer) 
  

1.  TxN0M0 
2.   (US)   
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4.  (Lymphomas) 

 Hodgkin’s lymphoma  Non-Hodgkin’s lymphoma  cell 
type  very high aggressive  high aggressive  

 
1.  (Initial staging) 
2.  (Assessment of response)  
3.  (Restaging after treatment) 

 (active tumor)   
 

5.  (Malignant melanoma) 
 Melanoma  

(Sentinel lymph node)  (distance metastasis)  
 
6.  (Non-small cell lung cancer  NSCLC)  

 1 
  

1.1  T2-3, N1-2   M0  
1.2   

  Bone scan   
 2  (mediastinal lymph node) 

 
  mediastinoscopy  

 3  (distance metastasis) 
     Bone scan 
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7.  (Ovarian cancer) 

 1  (detection of recurrence)   
1.1  CA-125  100 unit/ml  

 (CT scan)  
 (equivocal)   

1.2  CA-125  
   (ascites),  (palpable 

mass)  (gastrointestinal obstruction)  
CA-125   (CT 
scan) 

 
 2  

 (single lesion)   
  

 3  2  
 

8.  (Thyroid cancer) 
 (detection of recurrence)  differentiated thyroid 

carcinoma     
            Thyroglobulin (Tg)  10 ng/dl 

 Thyroid stimulating hormone (TSH)  30 lU/ml   
Iodine total body scan  131 (I-131)  
(

  ) 
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5.2

 8 
 8  16 

 1  250 
 15  (

 30  30 
)  3,750 

 (15  x 250 )

 24 

 16 
 30  7,500 

5.2.1
 3 

 6  3 

1)  (material cost) 

 24 
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 21  
  ( ) 

 
 ( )   ( ) 

-    
 24  

 
14,400  

 
 
 
 

-   20,000  
-  500  
-   28  
-  11  
-  40  
-  80  
-  55 1 

172,800   20,714  
 
2)  (labour cost) 

 
  

  22  
 108,888   1,306,656  

 
 22  

  
( ) 

 
( ) 

 
 ( ) 

 4 46,150 20% 36,920 
 3 17,347 30% 15,612 
 4 45,293 20% 36,234 

 1 24,280 20% 4,856 
 3 13,260 20% 7,956 

 4 9,138 20% 7,310 
    108,888 

 
 

 
 15  (  8 )  

   1  10,520 /   
                                                 
1
  (50 Amp per hr. x 220 Volt / 1000) x 5 Baht/unit  
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 21  
  ( ) 

 
 ( )   ( ) 

-    
 24  

 
14,400  

 
 
 
 

-   20,000  
-  500  
-   28  
-  11  
-  40  
-  80  
-  55 1 

172,800   20,714  
 
2)  (labour cost) 

 
  

  22  
 108,888   1,306,656  

 
 22  

  
( ) 

 
( ) 

 
 ( ) 

 4 46,150 20% 36,920 
 3 17,347 30% 15,612 
 4 45,293 20% 36,234 

 1 24,280 20% 4,856 
 3 13,260 20% 7,956 

 4 9,138 20% 7,310 
    108,888 

 
 

 
 15  (  8 )  

   1  10,520 /   
                                                 
1
  (50 Amp per hr. x 220 Volt / 1000) x 5 Baht/unit  

 

57

 5  15  5,304  4,435 /
 23 

 23 

( / )  1 
 ( / )

 1-15 / *
1 3 5 10 15

  2,000  /  2   4,000 4,000 4,000 4,000 4,000
  1,200  / *  30   1,200 400 240 120 80
  2,400  / *  30 2,400 800 480 240 160

  2,400  / *  30 2,400 800 480 240 160
  520  / *  30 520 173 104 52 35

10,520 6,173 5,304 4,652 4,435
*  1  8 

3)  (capital cost) 

–  113,420,000  10 
 11,342,000 

–  1,951,920 
 (162.66 m2 x 1,000 

baht/ m2 x 12 months) 

4)  (unit cost) 
 3 

 24   14,773,376 
 1-3 

/

 20,714 
 23 

 3 

 5-10 
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 75  (15 
)

 24 
 ( )  ( )

 ( )  20,714 
 ( ) 172,800  

 1-3 ( ) 0
 4-8 3,402,600  
 9 3,725,847  
 10 4,079,802  

1,306,656  
  4,435 - 10,520 

11,342,000  
 1,951,920  

14,773,376 20,714
 4,435 - 10,520 

 1 
 284,100  20,700 

 13.7:1  304,800 

 5  15 :  2.7:1  0.9:1 
 1  77,500  39,700 

 23  7 
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 75  (15 
)

 24 
 ( )  ( )

 ( )  20,714 
 ( ) 172,800  

 1-3 ( ) 0
 4-8 3,402,600  
 9 3,725,847  
 10 4,079,802  

1,306,656  
  4,435 - 10,520 

11,342,000  
 1,951,920  

14,773,376 20,714
 4,435 - 10,520 

 1 
 284,100  20,700 

 13.7:1  304,800 

 5  15 :  2.7:1  0.9:1 
 1  77,500  39,700 

 23  7 

59

 23  1 

5.2.2
-

/  60,000 / /  25 

 60,000 /
(  24) 
“ ”  8 

24
,50

0

24
,80

0

25
,10

0

25
,40

0

25
,90

0

26
,40

0

27
,00
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0
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0

32
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0
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00
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4,8
00

0

50,000
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150,000

200,000

250,000

300,000

350,000

1 3 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Number of services per week

Un
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Variable cost

Fix cost

 (
)
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 25    
 

( / ) 
  

( / ) 
  

( ) 
  

( ) 
1 304,817 304,817 60,000 
2 162,766 325,531 120,000 
3 115,415 346,245 180,000 
4 91,740 366,959 240,000 
5 77,535 387,673 300,000 
6 68,065 408,387 360,000 
7 61,300 429,101 420,000 
8 56,227 449,815 480,000 
9 52,281 470,529 540,000 
10 49,124 491,243 600,000 

 

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

1 2 3 4 5 6 7 8 9 10
Number of services per week

Ba
ht

Total cost

Total revenue

 
 24  

 (7.23, 433 800) 
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5.2.3

 20,000 
 12,000 

 8,000  25 (  8) 

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

1 3 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Number of services per week

Un
it c

os
t (

Ba
ht/

ca
se

) FDG 20,000 /case

FDG 12,000 /case

FDG 8,000 /case

 25 

 26 

 26 
18F-FDG ( )

 20,000 12,000 8,000 
 ( ) 8 7 6 

 120  11 
 500 

20,000
12,000
 8,000 
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 25  15  

 15  

    
      

  
 

5.3   
5.3.1  

 2550 
   

     
 (42)   

 
 

 4.1   
 20 

 
 27  

 2551 2552 2553 2554 2555 2556 
Esophagus 1,782  1,914  2,047  2,179  2,315  2,452  
Colon and rectum 8,371  8,940  9,508  10,077  10,707  11,337  
Lung and bronchus 10,393  10,828  11,262  11,697  12,176  12,655  
Skin and melanoma 2,618  2,785  2,952  3,119  3,295  3,470  
Cervix 9,747  10,289  10,831  11,373  11,956  12,539  
Ovary 2,538  2,689  2,839  2,990  3,158  3,326  
Thyroid 2,381  2,535  2,688  2,842  3,002  3,161  
Hodgkin & Non-Hodgkin  3,795  4,096  4,397  4,698  5,008  5,317  
Total 41,625  44,075  46,525  48,975  51,616  54,258  

  8,325  8,815  9,305  9,795  10,323  10,852  
 :   

*  20%    
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 27 
 11,000  5 

5.3.2

 4.2 
 (  8.00-16.00 .) 

 3,750  5 
 18,750 

4  19  (
 1 )  1  23,750 

 5.2 
 40  60  28,000  25,000 

 110 

28.51  26 
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 26   

: Cancer in Thailand vol. IV, 2007 
   

  2  
 

  (  2550)  
   

 28 
 28  ( )   

  
 

.  .   
 

.  .  

* 4 4 -  3 1 
* 5 -  2 -  3 

* 3 3 1 -  1 
 1 -  -  -  -  

 -  -  3 -  4 
 1 -  2 -  -  

*  
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6.

 10 

 8 
 2 

 tumor 
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 1  65  

(Para-aortic Lymph Node metastasis)  National Comprehensive Cancer Network 
(NCCN)

 (43) 

 8 
(44)

 Mouth and pharynx- Staging of oral cancer, Parotid cancer, Larynx, 
Oesophagus cancer, Liver – secondary cancer, Pancreatic cancer, Liver cancer, Kidney cancer, 
Bladder cancer,  Testicle cancer, Uterus cancer Musculoskeletal tumours(45) 

 1  1.5  (46)

 4.2 
 (  8.00-16.00 .)

 3,750 
 5  18,750 

 4 
 19  (  1 )  1 

 23,750 

_09-1970(065-090).indd   66 12/15/09   4:01:15 PM



โครงการประเมินเทคโนโลยีและนโยบายด้านสุขภาพ
 67

67

 150  300 

7.

1.

 2

2.

 (Rectal cancer) 
 presacral  mass  scar 

3.
 1 

 Esophageal cancer  2 
 Meta-analysis 

4.
 Lymphomas  6 

PET/CT Scan  CT  1  PET 
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5.

6.

 8 

8.

1.

2.

 8 

3.
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 1 
 MeSH 

“Positron-Emission Tomography” [MeSH] Entry Terms: 
Positron Emission Tomography
PET Scan  
PET Scans  
Scan, PET
Scans, PET
Tomography, Positron-Emission
Tomography, Positron Emission 

"Tomography, Emission Computed” [MeSH] Tomography, Emission Computed
Computed Tomographic Scintigraphy
Tomographic Scintigraphy, Computed
Scintigraphy, Computed Tomographic
Computerized Emission Tomography  
Tomography, Computerized Emission
Emission Tomography, Computerized
CAT Scan, Radionuclide
CAT Scans, Radionuclide
Radionuclide CAT Scan  
Radionuclide CAT Scans  
Scan, Radionuclide CAT
Scans, Radionuclide CAT
Emission-Computed Tomography
Emission Computed Tomography
Radionuclide-Computed Tomography
Radionuclide Computed Tomography
Tomography, Radionuclide-Computed
Tomography, Radionuclide Computed
Radionuclide Tomography, Computed
Computed Radionuclide Tomography
Tomography, Computed Radionuclide 

("Tomography, Spiral Computed"[MeSH] Helical Computed Tomography
Computed Tomographies, Helical
Computed Tomography, Helical
Helical Computed Tomographies
Tomographies, Helical Computed  
Helical CT
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CT, Helical
CTs, Helical
Helical CTs
Spiral Computed Tomography
Computed Tomographies, Spiral
Computed Tomography, Spiral
Spiral Computed Tomographies
Tomographies, Spiral Computed  
Tomography, Helical Computed
Spiral CT
CT, Spiral
CTs, Spiral
Spiral CTs 

"Tomography, X-Ray Computed"[MeSH] Computed Tomographies, X-Ray
Computed Tomography, X-Ray
Tomographies, X-Ray Computed  
X-Ray Computed Tomographies  
X-Ray Computed Tomography  
Computerized Tomography, X-Ray
Computerized Tomographies, X-Ray  
Tomographies, X-Ray Computerized  
Tomography, X-Ray Computerized  
X-Ray Computerized Tomographies  
X-Ray Computerized Tomography  
CT X Ray
CT X Rays
X Ray, CT
X Rays, CT
Tomodensitometry
Tomodensitometries
Tomography, X Ray Computed
CAT Scan, X-Ray  
CAT Scans, X-Ray
Scan, X-Ray CAT
Scans, X-Ray CAT
X-Ray CAT Scan
X-Ray CAT Scans
X-Ray Tomography, Computed  
Computed X-Ray Tomographies
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Computed X-Ray Tomography
Tomographies, Computed X-Ray  
Tomography, Computed X-Ray
X-Ray Tomographies, Computed
Tomography, Xray Computed
Computed Tomographies, Xray
Computed Tomography, Xray
Tomographies, Xray Computed  
Xray Computed Tomographies
Xray Computed Tomography  
CAT Scan, X Ray
Computerized Tomography, X Ray
X Ray Tomography, Computed  
Electron Beam Computed Tomography  
Electron Beam Tomography
Beam Tomographies, Electron
Beam Tomography, Electron
Electron Beam Tomographies
Tomographies, Electron Beam  
Tomography, Electron Beam
Tomography, Transmission Computed
Computed Tomographies, Transmission  
Computed Tomography, Transmission
Tomographies, Transmission Computed  
Transmission Computed Tomographies
Transmission Computed Tomography
Cine-CT
Cine CT 

"Neoplasms"[MeSH] Neoplasm
Tumors
Tumor
Benign Neoplasms
Neoplasms, Benign
Benign Neoplasm
Neoplasm, Benign
Cancer
Cancers 

"Medical Oncology"[MeSH] Oncology, Medical 
Seizure Seizure

_09-1970(065-090).indd   76 12/15/09   4:01:39 PM



โครงการประเมินเทคโนโลยีและนโยบายด้านสุขภาพ
 77

77

Seizures, Visual
Seizure, Visual
Visual Seizure
Visual Seizures
Convulsive Seizures
Convulsive Seizure
Seizure, Convulsive  
Seizures, Motor
Motor Seizure
Motor Seizures
Seizure, Motor
Seizures, Convulsive
Jacksonian Seizure
Seizure, Jacksonian
Seizures, Auditory
Auditory Seizure
Auditory Seizures
Seizure, Auditory
Seizures, Clonic
Clonic Seizure
Clonic Seizures
Seizure, Clonic
Seizures, Focal
Focal Seizure
Focal Seizures  
Seizure, Focal
Seizures, Generalized
Generalized Seizure
Generalized Seizures
Seizure, Generalized
Seizures, Gustatory
Gustatory Seizure
Gustatory Seizures
Seizure, Gustatory
Seizures, Olfactory
Olfactory Seizure
Olfactory Seizures
Seizure, Olfactory
Convulsion, Non-Epileptic
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Convulsion, Non Epileptic
Convulsions, Non-Epileptic
Non-Epileptic Convulsion
Non-Epileptic Convulsions
Seizures, Somatosensory
Seizure, Somatosensory
Somatosensory Seizure
Somatosensory Seizures
Seizures, Tonic
Seizure, Tonic  
Tonic Seizure
Tonic Seizures  
Seizures, Tonic-Clonic
Seizure, Tonic-Clonic  
Seizures, Tonic Clonic
Tonic-Clonic Seizure
Tonic-Clonic Seizures
Seizures, Vertiginous
Seizure, Vertiginous
Vertiginous Seizure
Vertiginous Seizures
Seizures, Vestibular
Seizure, Vestibular
Vestibular Seizure
Vestibular Seizures
Seizures, Sensory
Seizure, Sensory
Sensory Seizure
Sensory Seizures
Convulsions
Convulsion

Epilepsy Epilepsies
Seizure Disorder
Seizure Disorders
Seizures, Epileptic
Epileptic Seizures
Epileptic Seizure
Seizure, Epileptic
Single Seizure
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Seizure, Single
Seizures, Single
Single Seizures
Epilepsy, Cryptogenic
Cryptogenic Epilepsies  
Cryptogenic Epilepsy  
Epilepsies, Cryptogenic
Aura
Auras
Awakening Epilepsy
Epilepsy, Awakening 
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 2 

 “
”

 (Health Intervention and Technology Assessment Program: HITAP) 

 (Evidence-based)  PET/CT 
 (Clinical efficacy)  PET/CT 

 HITAP  (Systematic 
Reviews)
1,600

 (Exclusion)  (Inclusion)

 PET/CT 

 2  1  (Abstract 
Evaluation Form) 

 1
 2
 3

1.  1 
2.

........................................
3.

 13  2550 
 02-5904549  085-3254340 
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 3 
 (Abstract Evaluation Form)

 (  1-3 )

1.   (  1 )
 (Sensitivity)  (Specificity) 

 PET/CT 
 (Sensitivity)  (Specificity) 

 [18F]-Fluoro-Deoxy-Glucose (FDG)  tracer 

 PET/CT 

 PET/CT 

 Clinical Trials  Case Report, Review, 

2.
 Cervical cancer  Colon cancer  Endometrial cancer 
 Esophageal cancer  Gastrointestinal Stromal Tumor  Head and neck cancer 
 Lung cancer  Lymphomas  Ovarian cancer 
 Pancreatic cancer  Thyroid gland cancer

 Brain tumor  Epilepsy  Seizure 

....................................................................................................................

3.  (Full text) 
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 4 
 (Data Extract Form)

1.
2.

( /  , )

 PET/CT Scan 

(Goal Standard) 
Operating characteristics  PET/CT (95%CI) 

PET/CT  (D+)  (D-) 

 (T+) a (TP) = ………… b (FP) = ………… 
 (T-) c (FN) = ………… d (TN) = ………… 

Operating characteristics  (95%CI) 
 CT  MRI  (D+)  (D-) 

 (T+) a (TP) = ………… b (FP) = ………… 
 (T-) c (FN) = ………… d (TN) = ………… 

 CT  MRI 

...............................................

 (D+)  (D-) 

 (T+) a (TP) = ………… b (FP) = ………… 
 (T-) c (FN) = ………… d (TN) = ………… 

TP: True Positive rate  FP: False Positive rate 
FN: False Negative rate  TN: True Negative rate 
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 5 

A quality assessment tool for diagnostic accuracy studies (QUADAS)

1.  ( )
PET/CT ?

(     ) (     ) (     ) 

2. ? (     ) (     ) (     ) 

3.  (Reference Standard)
?

(     ) (     ) (     ) 

4.  (Reference
Standard)  (Index Test)

?

(     ) (     ) (     ) 

5.

(Reference Standard) ?

(     ) (     ) (     ) 

6.  (Reference
Standard)
(Index Test) ?

(     ) (     ) (     ) 

7.  (Reference Standard)
 (Index Test)?

(     ) (     ) (     ) 

8.  (Index Test)
?

(     ) (     ) (     ) 

9.  (Reference Standard)
?

(     ) (     ) (     ) 

10.  (Index Test)
 (Reference standard) ?

(     ) (     ) (     ) 

11.  (Reference Standard)
 (Index Test) ?

(     ) (     ) (     ) 

12.

?

(     ) (     ) (     ) 

13. ? (     ) (     ) (     ) 

14.

?

(     ) (     ) (     ) 

_09-1970(065-090).indd   83 12/15/09   4:01:46 PM



การศึกษาความเป็นไปได้และความเหมาะสมของการใช้เทคโนโลยีเพทซีทีในประเทศไทย
84

84

 6 
 PET/CT 

1.
.............................................................. .....................................................
…………………………………………………………………………………………………

E-mail address …………………………………………………………….……………………

2.
.................................... . ...............................

 PET/CT

. .  ( )
2549  
2550 ( ....................)  

  ......................     ..........................
 (12.00-13.00 .)

 .........................
3.

 PET/CT . ......................
.......................... .............................. .  PET/CT 
.................. .

 PET/CT …………………………………………....
 PET/CT  .......................... ............................. .................... . ............

...................................... ..................................

( / ) ( )
 ( )

1.........................................    
2…………………………….    
3……………………………..    
4………………………………    

 ( )................................................
 ( )........................................

PET01
Purchased FDG 
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4.
4.1

 case .......................

/
( ) 1

PET/CT 
( )

PET/CT (%)2

5 10 20 30 40 50 60 70 80 90 100 

1               
2               
3               
4               
5               

 PET/CT  
...........................

4.2  PET/CT 
/

( )

1

PET/CT 
( )

PET/CT (%)2

5 10 20 30 40 50 60 70 80 90 100 

1               
2               
3               
4               
 1               
 2               
 3               
 4               

1

2  1  PET/CT  PET/CT 
 100% 

 PET/CT  
...........................
...........................
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5. 3  (Material Cost)  1 

( / ) ( ) ( )
1.     
2. Syringes    
3. Dressing sets    
4. Photographic film     
5. ..............................................    
6. .....................................................    
7. .....................................................    

6.

 ( )
1.
2.
3.
4.
5. ..........................................  
6. ..........................................  
7. ..........................................  
8. ..........................................

7.

1 .………………………………………………………………………………………………………...............
2 .………………………………………………………………………………………………………...............
3 .………………………………………………………………………………………………………...............

1 .………………………………………………………………………………………………………...............
2 .………………………………………………………………………………………………………...............
3 .………………………………………………………………………………………………………...............
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5. 3  (Material Cost)  1 

( / ) ( ) ( )
1.     
2. Syringes    
3. Dressing sets    
4. Photographic film     
5. ..............................................    
6. .....................................................    
7. .....................................................    

6.

 ( )
1.
2.
3.
4.
5. ..........................................  
6. ..........................................  
7. ..........................................  
8. ..........................................

7.

1 .………………………………………………………………………………………………………...............
2 .………………………………………………………………………………………………………...............
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1 .………………………………………………………………………………………………………...............
2 .………………………………………………………………………………………………………...............
3 .………………………………………………………………………………………………………...............
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8.

1 .………………………………………………………………………………………………………...............
2 .………………………………………………………………………………………………………...............
3 .………………………………………………………………………………………………………...............
4 .………………………………………………………………………………………………………...............
5 .………………………………………………………………………………………………………...............
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.………………………………………………………………………………………………………...............
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การศึกษาความเป็นไปได้และความเหมาะสมของการใช้เทคโนโลยีเพทซีทีในประเทศไทย
88

88

 7 

*

( / )

1

218,115 37,537 25,128 3,323 

284,103   

20,714

304,817
2 142,052   162,766  
3 94,701   115,415  
4 71,026   91,740  
5 56,821   77,535  
6 47,351   68,065  
7 40,586   61,300  
8 35,513   56,227  
9 31,567   52,281  
10 28,410   49,124  
11 25,828   46,542  
12 23,675   44,389  
13 21,854   42,568  
14 20,293   41,007  
15 18,940   39,654  
16 17,756   38,470  
17 16,712   37,426  
18 15,784   36,497  
19 14,953   35,667  
20 14,205   34,919  
21 13,529   34,243  
22 12,914   33,628  
23 12,352   33,066  
24 11,838   32,552  
25 11,364   32,078  
26 10,927   31,641  
27 10,522   31,236  
28 10,147   30,861  
29 9,797   30,511  
30 9,470   30,184  
31 9,165   29,879  
32 8,878   29,592  
33 8,609   29,323  
34 8,356   29,070  
35 8,117   28,831  
36 7,892   28,606  
37 7,678   28,392  
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โครงการประเมินเทคโนโลยีและนโยบายด้านสุขภาพ
 89

88

 7 

*

( / )

1

218,115 37,537 25,128 3,323 

284,103   

20,714

304,817
2 142,052   162,766  
3 94,701   115,415  
4 71,026   91,740  
5 56,821   77,535  
6 47,351   68,065  
7 40,586   61,300  
8 35,513   56,227  
9 31,567   52,281  
10 28,410   49,124  
11 25,828   46,542  
12 23,675   44,389  
13 21,854   42,568  
14 20,293   41,007  
15 18,940   39,654  
16 17,756   38,470  
17 16,712   37,426  
18 15,784   36,497  
19 14,953   35,667  
20 14,205   34,919  
21 13,529   34,243  
22 12,914   33,628  
23 12,352   33,066  
24 11,838   32,552  
25 11,364   32,078  
26 10,927   31,641  
27 10,522   31,236  
28 10,147   30,861  
29 9,797   30,511  
30 9,470   30,184  
31 9,165   29,879  
32 8,878   29,592  
33 8,609   29,323  
34 8,356   29,070  
35 8,117   28,831  
36 7,892   28,606  
37 7,678   28,392  
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*

( / )

38

218,115 37,537 25,128 3,323 

7,476   

20,714

    28,190
39 7,285       27,999  
40 7,103       27,817  
41 6,929       27,643  
42 6,764       27,478  
43 6,607       27,321  
44 6,457       27,171  
45 6,313       27,027  
46 6,176       26,890  
47 6,045       26,759  
48 5,919       26,633  
49 5,798       26,512  
50 5,682       26,396  
51 5,571       26,285  
52 5,464       26,177  
53 5,360       26,074  
54 5,261       25,975  
55 5,166       25,879  
56 5,073       25,787  
57 4,984       25,698  
58 4,898       25,612  
59 4,815       25,529  
60 4,735       25,449  
61 4,657       25,371  
62 4,582       25,296  
63 4,510       25,224  
64 4,439       25,153  
65 4,371       25,085  
66 4,305       25,019  
67 4,240       24,954  
68 4,178       24,892  
69 4,117       24,831  
70 4,059       24,773  
71 4,001       24,715  
72 3,946       24,660  
73 3,892       24,606  
74 3,839       24,553  
75 3,788       24,502  

*  / 52 
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90

90

 8 

 ( / )  (FDG) 
20,000  12,000  8,000 

1 304,817 296,817 292,817 
3 115,415 107,415 103,415 
5 77,535 69,535 65,535 
10 49,124 41,124 37,124 
15 39,654 31,654 27,654 
20 34,919 26,919 22,919 
25 32,078 24,078 20,078 
30 30,184 22,184 18,184 
35 28,831 20,831 16,831 
40 27,817 19,817 15,817 
45 27,027 19,027 15,027 
50 26,396 18,396 14,396 
55 25,879 17,879 13,879 
60 25,449 17,449 13,449 
65 25,085 17,085 13,085 
70 24,773 16,773 12,773 
75 24,502 16,502 12,502 
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