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D-dimer

  

DF (Dengue Fever)      

DHF (Dengue Hemorrhagic Fever)    

DSS (Dengue Shock Syndrome)    

DD   D-dimer DIC

DD DIC
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ELISA

Enzyme Linked Immunosorbent Assay

PCR Polymerase

Chain Reaction

Nutritional status

Malnourished  PEM Protein energy malnutrition

75% Ideal Body Weight (weight for age)

(Standard Growth Curve for Thai children

from the Department of Health 2000)

Normal nutritional status

75%-110% Ideal Body Weight (weight for age)

Obese   110%

Ideal Body Weight (weight for age)

  DHF  (Dengue Hemorrhagic Fever)

•   D-dimer

•           

•      

  

•
•  DD



6

• /

•
/

•
. ELISA

PCR  Armed Forces

Research Institute of Medical Sciences (AFRIMS)

•
D-dimer Simpli Red (AGEN

Biomedical Limited; Brisbane, Australia)    

10 ( 1 )

2

   

 Simpli Red 120 /

• WHO

Cretiria 1997 ( 1)(8)
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1  WHO Criteria for classification of severity of dengue infection

Criteria for dengue fever

§ Headache , retroorbital pain, myalgia/ arthralgia, Rash

§ Hemorrhagic manifestation (petechiae and tourniquet test positive) leukopenia

Criteria for Dengue Hemorrhagic Fever

§ Clinical: Positive tourniquet test, petechiae, ecchymosis or purpura, bleeding from

mucosa injection sites or other sites ,hematemesis or melena

§ Lab: Thrombocytopenia (< 100,000/mm3)

§ Evidence of plasma leakage by one or more

             -Hemoconcentration (> 20 % increase in hematocrit level or > 20 % drop in

hematocrit following treatment with fluids as compared to baseline)

             -Sign of plasma leakage ( pleural effusion , ascites or hypoproteinemia)

Criteria for dengue shock syndrome (DSS)

§ All of DHF criteria plus sign of circulatory failure rapid and weak pulse ,narrow pulse

pressure (< 20 mmHg), Hypotension  for age – cold and clammy skin and restlessness

Dengue Hemorrhagic Fever

4

1

2

3 pulse pressure

4
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2

                          

  RNA Family Flaviviradae 4

DEN 1, DEN 2 , DEN 3 DEN 4

2 Aedes aegypti

Aedes albopictus

7-10

 3-15

7 (15)

  

  

5-9 10-14 (16)  

. . 2541-2545(17)

5-14 15

20-30 . . 2544 2545

27 30   

15   0.5 0.15

  (17)

(18)

1   Aedes aegypti
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90    

    3   

  

1. Undifferentiated fever viral syndrome     

  maculopapular

2. Dengue fever  (DF)       

  

classical DF

(break bone fever)   

    

(< 100,000 / mm3)   

  

1
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3. Dengue Hemorrhagic Fever (DHF)   

    

(Dengue Shock Syndrome,  DSS)

    

  

pulse pressure   

(19) (Disseminated intravascular

coagulation, DIC)
(20 -23)

DHF DF DHF

DF      24-

48   12

    

  coagulopathy

DHF 3

 1.   (febrile stage)   39-41

   2-7 17 7   

(flushing)

  

80

2. (shock or hemorrhagic stage)   

 (dengue hemorrhagic fever, DHF) (dengue

shock syndrome, DSS)   

pulse pressure   

  (dengue fever, DF)
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4

1

2

3 pulse pressure

4

1 2 DHF 3 4  DSS

3. (convalescent stage)  

   convalescent rash

    ( )

          

   2    DHF 4
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    (13-15 )  

  

(13)

(20-24)  “antibody-dependent enhancement”

 enhancing(25)

6-9

 enhancing

3
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  cytokines

T B cells (cytokine-mediated immunopathogenesis)

T cells autoantibody

vasculopathy

cytokines
(26)

2   

3   

DHF DIC

  fibrin thombi 2

DHF(32) platelet fibrin thrombi DHF grade

2 DHF

DIC DIC

DIC DHF

1) endothelial cell injury tissue factor

2)

3) complement , cytokines

4) microcirculation

DIC DIC

multiorgan failure

DIC
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(trigger)

fibrin

fibrin FDP

FDP cross linked portion

D - dimer (DD)

D-dimer monoclonal antibodies

specific protein fragment  . 1990 DIC

thromboembolic process   sensitivity  93-95%

specificity 50%

False positive , high rheumatoid factor,

inflammation, malignancy, trauma, pregnancy, surgery   False

negative

2   of D-dimer
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Sangkawibha N. (31) (1980)       

      Dengue shock syndrome

secondary infection DEN2

Thisyakorn U. (14) (1993)  100

  

Vaughn DW. (12) (2000 )     

      secondary  antibody response

DHF    DEN2

DEN Virus  serotype

(28) (2000) DHF

D – dimer 88

disseminated intravascular coagulation (DIC)

secondary fibrinolysis

Andrew F.Shorr(29) (2001) D – dimer

Proinflammatory Cytokine ICU 24

TNF α , IL – 6 ,IL – 8 Fibrin degradation product D – dimer

D – Dimer

APACHE II

Pancharoen C. (20) (2001)

139    
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   neutrophils

    

  

Nisalak A. (11) (2003)   

DEN3 DEN Virus (Primary infection)  

DEN2  (secondary infection)

  DHF  

Prommalikit O. (13) (2004)   

DEN2 DSS
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3

1. (Population)

(Target Population)

 15

  

( Inclusion Criteria )

1. 15

2.

3.

( Exclusion Criteria )

1. coagulation factor

2. serology

3.

2. (Sample size)

  

D-dimer      

D-dimer  

ODD  ratio = 5.71    DD DHF =  0.74

  =  0.05

   =  0.10

                Z /2    =  Z0.05/2   = 1.96 (two tail)

                Z               =  Z0.10  = 1.28
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    _____ ____________

  n/group       =  ( Z /2 2PQ+    Z ( P1Q1+ P0 Q0) )
2

                                                             (P1-P0)2

  P0   = DD DHF =  0.74

R  =  ODD ratio    =  5.71

P1  =  P0R/ (1+ P0 (R-1))  =  0.94

P = ( P1 +P0)/2   =  0.84

Q = 1-P    =  0.16

       N  =

       N =  68

 90

3. (Observation and Measurement)

(Sample collection and storage)

1. clot blood  2 .   

    

(Dengue Antibody Titer)

ELISA     PCR (Polymerase Chain Reaction)

Armed Forces Research Institute of

Medical Sciences (AFRIMS)

2. whole blood

Semiquantitative System (Simpli Red, AGEN Biomedical Limited;

Brisbane, Australia)

10
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( 1 )   2

  

Simpli Red 120

/

(DD) 2

1)  D-dimer

(DD negative , DD - )

2)  D-dimer

(DD positive , DD +)

DD   ( 2  –

6 )

-

-

-SimpliRed DD testing

4.  

• /

•
/

•
. ELISA   

PCR  Armed Forces

Research Institute of Medical Sciences (AFRIMS)
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•
D-dimer

• WHO

Cretiria 1997 ( 1)8

1 WHO Criteria for classification of severity of dengue infection

Criteria for dengue fever

§ Headache , retroorbital pain, myalgia/ arthralgia, Rash

§ Hemorrhagic manifestation (petechiae and tourniquet test positive) leukopenia

Criteria for Dengue Hemorrhagic Fever

§ Clinical: Positive tourniquet test, petechiae,ecchymosis or purpura, bleeding

from mucosa injection sites or other sites ,hematemesis or melena

§ Lab: Thrombocytopenia (< 100,000/mm3)

       -Evidence of plasma leakage by one or more

       -Hemoconcentration (> 20 % increase in hematocrit level or > 20 % drop in

hematocrit following treatment with fluids as compared to baseline)

        -Sign of plasma leakage ( pleural effusion , ascites or hypoproteinemia)

Criteria for dengue shock syndrome (DSS)

§ All of DHF criteria plus sign of circulatory failure rapid and weak pulse ,narrow

pulse pressure (< 20 mmHg), Hypotension  for age – cold and clammy skin and

restlessness

Dengue Hemorrhagic Fever 4

1

2

3 pulse pressure

4
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2.

( Mean ± SD ) , ( Percent ) , ( range )

          

      

 Chi – square   

SPSS 13.5     p ≤ 0.05

3.

• ELISA

Armed Forces Research Institute of Medical

Sciences (AFRIMS)

• (Sample collection) 100

10,000  

• 5,000

• 15,000
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4

  serology

  1 2547 30 2549

109 11   

Dengue infection

98   1 15   53    45   (

4)  10.07    

10-12   13-15   30% 29% ( 3)

4

Male, 53, 54%

Female, 45, 46%

Male

Female
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3  

4  

Age  (Yrs.) Frequency Percent

0-3 3 3.1

4-6 15 15.3

7-9 21 21.4

10-12 30 30.6

13-15 29 29.6

Total 98 100.0

2 1 3
66.7% 33.3% 100.0%

6 9 15
40.0% 60.0% 100.0%

14 7 21
66.7% 33.3% 100.0%

11 19 30
36.7% 63.3% 100.0%

13 16 29
44.8% 55.2% 100.0%

46 52 98
46.9% 53.1% 100.0%

Count

Count

Count

Count

Count

Count

0-3

4-6

7-9

10-12

13-15

AGE

Total

DF DHF Total
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(n=77,78.6%)  

(febrile stage) (n=18,18.3%)

(n=3,3.1%)   4 5

5  

6  

77

18 0 3

0

20

40

60

80

fever

Defervescence

after defervescence d1

after defervescence d2

1
3

8

36

32

13

5

0

10

20

30

40

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
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Dengue fever  46

46.9  Dengue hemorrhagic fever 52 53.1 Dengue hemorrhagic

fever 1 2 41 Dengue hemorrhagic fever 3 4

11

7

  

 Normal nutritional status Obese (

75 )

(n=94,95.9%)  4  (4.1%)   Malnourished

75% Ideal Body Weight (weight for age)

(Standard Growth Curve for Thai children from the Department of Health 2000)

DF, 46

DHF I, 16 DHF II, 25 DHF III, 8

DHF  IV, 3

0 10 20 30 40 50 60

DF

DHF I

DHF II

DHF III

DHF  IV

DHF,52
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8

  DEN1 (n=26,29.5%)

DEN4 (n=22,25%) DEN2 DEN3   6 (=6.8%), PCR

negative 28  (=31.8%)

9

DEN 1, 26

DEN 2, 6

DEN 3, 6
DEN 4, 22

NEG, 28 DEN 1

DEN 2

DEN 3

DEN 4

NEG

4

43
51

0

10

20

30

40

50

60

malnourished normal obese
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(n=11,11.2%)  (n=76,77.5%)

(n=11,11.2%)

10

  D – dimer

  D – dimer 57 (58.2%) 41

(41.8%)  57 Dengue fever 18

 (31.5%) Dengue hemorrhagic fever 39 (68.5%)

Inconclusive, 11

Secondary

Dengue

Infection, 76

Primary Dengue

infection, 11

Primary Dengue infection

Secondary Dengue Infection

Inconclusive
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11 D – dimer

Negative, 28

Negative, 13

Positive, 18

Positive, 39

0

10

20

30

40

50

60

DF=46 DHF=52
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5 (DF,DHF)

Total

n = 98

DF

n = 46

DHF

n = 52

p

Age (mean), yr. 10.06 8.55 9.38 0.853

Sex :

   -Male

   -Female

53 (54.1%)

45 (45.9%)

23 (43.4%)

23 (51.1%)

30 (56.6%)

22 (48.8%)

0.576

Duration of Fever

     (mean)

4.51 4.51 4.62

Nutritional status:

   -undernourished

   -normal

   -obese

4    (4.1%)

43  (43.9%)

51  (52%)

2   (50%)

21(48.8%)

23(45.1%)

2   (50%)

22 (51.2%)

28(54.9%)

0.929

Serotype

   -DEN1

   -DEN2

   -DEN3

   -DEN4

   -NEG

26  (26.5%)

6     (6.1%)

6     (6.1%)

22   (22.5%)

28   (28.8%)

16 (61.5%)

2   (33.3%)

2   (33.3%)

9   (40.9%)

12 (42.9%)

10 (38.5%)

4   (66.7%)

4   (66.7%)

13 (59.1%)

16 (57.1%)

0.455

Immune Response

   -Primary Infection

   -Secondary Infection

   -Inconclusive

11  (11.2%)

76  (75.6%)

11  (11.2%)

6   (54.5%)

30(39.5%)

10(90.9%)

5   (45.5%)

46 (60.5%)

1   (9.1%)

0.535

DD

   -Negative

   -Positive

41  (41.8%)

57  (58.2%)

28(68.3%)

18 (31.6%)

13 (31.7%)

39 (68.4%)

0.001***
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53 (54.1%)  45  (45.9%)   

(p=0.576)

                           ( 4) 1 15   

10.07 DF 8.55   DHF 9.38   

DHF   10-12 (63.3%)   4-6 (60%)

DHF 10-12 (36.5%)   

13-15 (30.8%)

 (p=0.853)

   ( )  

 ( 75   

)  (n=94,95.9%) 

  DF DHF

  DEN1  DEN4 (26.5 %, 22.5%

)       

    52  2549 (   1 . –  31  .  49 )

DEN 2,3 DEN 1,4  (DEN

2,3 =66.7%, DEN1=38.5% ,DEN4=59.1%)   PCR negative = 28.8%

      

  (75.6%)

(60.5% 45.5%  )  

11   11.2%

  D – dimer   

  DF 18 (31.6%) DHF  39 (68.4%) DF 28

(68.3%) DHF  13 (31.7%) D – dimer

  ( P < 0.05 )
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Sensitivity 73 %

Specificity 60 %

Positive predictive value  68 %

Negative predictive value  65 %
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5

    

  

  

    

        

D-dimer

       

   (7-9)

      

  

  

  (10-13 13-15 )

5-9 (6-8)

. 2548   

10-14     
(30)   DHF

75   )

(n=94,95.9%) 

  

  



34

   

    

      

(p=0.455)  

   DEN 2,3

  DEN 1,4  DEN 2,3

DEN 1,4    ( )  

    

DSS   

    

viral virulence Dengue virus   

  

DHF   
(24)  

  (n=11,11.2%)  

(n=76,77.5%)

   Inconclusive 11 (=11.2%)

  Dengue Antibody Titer ELISA

D–dimer

 (p=0.001)

D – dimer  DHF

DIC secondary fibrinolysis

D – dimer    

(Febrile stage)

( Positive predictive value   68 %)
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  DF  18   

46    D – dimer DIC

secondary fibrinolysis     

WHO criteria clinical diagnosis   

plasma leakage
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1873 4

10330 0-2256-4930 0-2256-4996 115

315/9 10400 0-2644-5644

1873 4

10330 086 – 6239923

1873 4

10330 089 – 1254889

1873 4

10330 089 - 1574651

/ / ______________________ _______________________

/ / ( ) _____________________________________________

_____________ _________________________

( ) _____________________________________



42

  

              21 2522

. . 2527-2532

. . 2533-2535

. . 2536-2538

. . 2539-2544

. . 2545-2548

. . 2548-

. 2549-


	ปกภาษาไทย 
	ปกภาษาอังกฤษ 
	หน้าอนุมัติ 
	บทคัดย่อภาษาไทย 
	บทคัดย่อภาษาอังกฤษ 
	กิตติกรรมประกาศ 
	สารบัญ 
	บทที่ 1  บทนำ
	ความเป็นมาแลเะความสำคัญของปัญหา
	คำถามงานวิจัย
	วัตถุประสงค์การวิจัย
	สถานที่ทำการศึกษา
	ระยะวลาทำการศึกษา
	ขอบเขตของการวิจัย
	ข้อตกลงเบื้องต้น
	สมมติฐานของการวิจัย
	ข้อจำกัดของการวิจัย
	คำจำกัดความที่ใช้ในการวิจัย
	ประโยชน์ที่คาดว่าจะได้รับ
	ลำดับขั้นตอนในการเสนอผลการวิจัย

	บทที่ 2 เอกสาร  และงานวิจัยที่เกี่ยวข้อง
	แนวคิดและทฤษฎี
	ทบทวนงานวิจัยที่เกี่ยวข้อง

	บทที่ 3 วิธีดำเนินการวิจัย
	1. ประชากรที่ศึกษา (Population)
	2. การคำนวณขนาดตัวอย่าง (Sample size)
	3. การสังเกตและการวัด(Observation and Measurement)
	4.การเก็บรวบรวมจข้อมูล

	บทที่ 4 ผลการวิเคราะห์ข้อมูล
	ข้อมูลทั่วไป
	การวิเคราะห์ข้อมูล

	บทที่ 5 การอภิปรายผลการวิจัย
	การอภิปรายผลการวิจัย
	ข้อเสนอแนะ

	รายการอ้างอิง 
	ภาคผนวก  
	ประวัติผู้เขียน



