2.1

(System Dynamics) ® Jay
. 1%1 Forrester
(Industrial  Dynamics)
(Rodrigues and Williams, 1996) Forrester

211

Forrester (1961) ‘

. Forrester



Richardson and Pugh (1981) u

(System Dynamics)

(Causal - loop diagrams)

(Flow
diagrams) (flow rate) (level)

(Richardson and Pugh, 1981)

flow _rate = A (level)
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2.1.2
(Forrester,
1961)
L (Level)
2 (Flow Rate)
3. (Decision Function ~ Rate Equation)
4
21
Goal
Discrepancy ........................ >
A
Observed :_,.:'
Condition 4

21



4, (Information as a Basic for Decision)

2.2
(Feedback Loop)
Information
bout Level of S stem) Decision
o / Q Action
22 (Feedback Loop)
2.1.3

1

2

3

4,

b,

6.

Forrester

2.3 (1980 Rasul, 1998; 18



Principles of
Concepts form feedback loops
Written Literature l
Purpose
—  Stucture —» Model
MeItal& /

Parameters /

Discrepancies in

Written Info

Mess Numerical

Behavior

Time Series

12

Policy Evaluation

Ry

Policy Alternative
Changes Behavior
Behavior

Comparison of Model Behavior &

2.3
214
(2542)
L (Verification)
11
12
(Input Variables)
13

Parameters Validity)

; Real World Behavior
3
(Face Validity)

(Internal Validiity)

(Variables-

(Sensitivity Testing)
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14

21
2.2
2.3

24

215
(2549)

(Paddy Drying Silo)

14

(Validation)

(Problem Analysis)

13

(Hypothesis Validity)



2.2

200
5.4355 9.0068

Shoukath and Ramaswamy (1991)

5

Sahay, Prem Vrat, and Jain (1996)

(2530: 206-225)

11

20-25

14

120
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12
4-10
13
9-10

55
92 8

citrate phosphate dextrose(CPD)  acid citrate dextrose(ACD) glucose  dextrose
sodium citrate citric acid

(shelf life)
24 4+2
1 ACD CPD 21 21-28
CPD ~ ACD
diphosphoglyceric  acid
CPD-AL  (CPD
adenine) 35
Antigen
phenotype
Antibody

ABO
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1. Regular antibody ant-A anti-B anti-A,B
ABO
A B

2. Imegular antibody (unexpected antibody)

ABO
2.1 Naturally occurring antibody ant-A  anti-
B anti-Lewis phenotype Le(ab)

2.2 Alloimmune  antibody (isoimmune antibody)
IgM (complete antibody)  1gG
(incomplete antibody)
2.3 Autoantibody
autoimmune hemolytic anemia

(agglutination)
(hemolysis) ( , 25260 32
: , 2529 166)

221

ABO Rh



B (Antigen B)
1
Antibody-B
2
Antibody-A
3
(Antigen B)

(Antigen B)

ABO
(Antigen)
A A (Antigen A)
2 %
B B (Antigen B)
32%
AB A (Antigen A)
Antibody-A  Antibody-B
8%
0 A (Antigen A)
Antibody-A  Antibody-B
3%
Rh
Rh
D (Antigen )
Rh+ (Rh positive)
9.7 %

Rh- (Rh negative)
0.3 %

Lewis

ABO

unexpected antibody

17

A (Antigen A)

(Antigen )

(Antigen )

Lewis
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Lewis 20 phenotype Le<td)
anti-Lea anti-Leb
phenotype Leat> 34.8% Le@bh 4L17% Le@d) 23.5%
phenotype Le(dh)

1 4
P
Lewis
phenotype P2 anti-P, phenotype P131%
P269%
MNSs
Anti-M
anti-M
NN M 9.0% anti-N
anti-S
Mia (Miltenberger) anti-Mia Mia
5 classes -V class |l Mid
, 89.1%
2.2.2

(2537)



19

1 Whole Blood (WB) 1
450
63 hematocrit 36-40 %
2-6
ACD  CPD il "' CPD-AL
35
30
Hypovolemic shock
Hematocrit 28 % Hemolytic disease of new born
Cardiac hypass2
2. Pack Red Cells (PRC)
200-500
hemotocrh 70-80% oxygen carrying capacity
2-6
: functional platelets
granulocyte

anemia blood volume
OXygen carrying capacity
Crystalloid
coagulation 7
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3. Leukocyte - Poor Red Blood Cells (LPB)
LPB
70 %
30%

febrile non-hemolytic transfusion reaction

Antibody
LPB
Alloimmumization
4. Platelets Concentrates
41 Random-Donor Platelets
55 x 100 20-50 ( 48
)
20-24

48 1-6

4.2 Single-Donor Platelets
Cell separator
Random-Donor Platelets

5
5. Granulocyte Concentrate
> 1.0x10D
20-24 24
Good prognosis WBC (PMN

<500/ul) Antibiotic 48



M

A
6. Fresh Frozen Plasma (FFP)
FFP 7 %
2% 6
200-250
-20 1
Hemophelia
factor VIl factor IX
Fibrinogen Screening coagulagram
Multiple coagulogram factors
7. Liquid Plasma
6
200-250
stable factors labile coagulation factors
-20
plasma  volume peritonitis  bum
diarrhea  shock diuresis diuretic drug
albumin 8
8. Crvoprecipitate
4 ,
10-15
-20 1
factor VI Hemophelia A Von
Willebrand's disease fibrinogen

fioronectic  factor Xl
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9. Crvo - Removed Plasma
cryo-removed plasma
. Cryoprecipitate
-20 5
stable factors
prothombin complex ( Factor 1L VILIX.X)
screening coagulogram PT Ratio 15
Factor IX Flemophelia B

2.2.3

(2536:  10)

( General Donation )

(Replacement Donation)

(Directed Donation)
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(Paid Donation)

('Autologous Donation)

2.2.4
(crossmatching  compatibility test)
human error

crossmatch

( , 253T; 1 2526; ,
, 2529)

1 ABO

(cell grouping) anti-A, ant-B - anti-A, B
(serum grouping) A B

(discrepancies)
ABO Rh D antigen 2

Slide method ~ Tube method
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2. Antiglobulin -~ Test  (Coombs’  Test)
human globulin
globulin antiglobulin serum
globulin
Antiglobulin Test hemolytic disease of the newborn
autoimmune hemolytic anemia sentisized
hemolytic transfusion reaction
crossmatching
3. ( Crossmatching ~ Compatibility Test )
major crossmatch
minor crossmatch
crossmatch
ABO
packed red cells
21
1 2 3 4
0 0
A A 0 (PRC)
B B 0 (PRC)

AB AB B (PRC) A (PRC) 0 (PRC)
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Compatibility Testing ( , 2522)

crossmatch

compatibility test

irregular antibody  serum
minor crossmatch

ABO typing

label Lrecord identification

compatibility test

irregular antibody
Immunization
alloantibody
delayed transfusion reaction
ABO Rh
antibody

multiple phase test antibody
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1 (18-22 <) incompatibility
ABO 1Cold Autoantibody, Antibody ~ MNS,p,Lutheran .Lewis 1Wright system

2 31 antibody ~ Rh-HR,P,MNS Kell
non specific agglutinin 3rec (1.2 saling)

3. antiglobulin test immune antibody (IgG) .antibody
Rh-Hr Kidd,Kell Dutffy acquired hemolytic anemis

4. albumin or high protien test antibody Rh-
Hr saline test 37°C 22%
bovine albumin 1 incubate 37°c

5. enzyme test enzyme  trypsin ficin .bromelin

compatibility test ( , 2537)
( pilot tube)

:anti-A , antl-B, antl-A,B antiglobulin serum

L ABO Cell grouping
serum grouping
2. ABO crossmatch
3. crossmatch
saline immediate spin ( 1)
31 2 25% 1

2-5% cell suspension)
3.2
3.3
34
thermal phase (37 )
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35 icubate ' 37 30-60

3.6
37
antiglobulin phase
3.8 3
antiglobulin serum 1
39
3.10
full crossmatch
1
1
crossmatch
2 uncrossmatch blood ( ABO group
direct .indirect method 0 low
titer) initial ~ crossmatch ABO  crossmathc
) crossmatch
4
4,

hemolysing  agglutinating antibodies
crossmatch

crossmatch

crossmatch



2.2.5

2.2.6

2.2.1

3

Clinical indication

14.00 .

crossmatch

28



PRC

cryoprecipitate
11

2.2.8

10.

15-20

29

12

mechanical trauma

10
, hemolysis

WB
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2 20-24 PC
granulocyte concentrate

3. FFP
cryoprecipitate
2.2.9
L
2
3
2.2.10
allergic
reaction
L (Hemolytic ~ Transfusion

Reaction, HTR)
(acute hemolytic transfusion reaction, AHTR)
711 (delayed hemolytic transfusion reaction, DHTR)



a

(intravascular

hemolysis) (extravascular hemolysis)

2. (Febrile  Non-hemolytic
Transfusion Reaction, FN-HTR) FN-HTR

AHTR HTR

3 (Allergic Reaction)
antihistamine

4, (Bacteria Contamination)

2- 6

5. Circulatory Overload

6. Pharmarceutical Incompatibility dextrose 5%

ringer lactate

I
15-180



hemochromatosis

2.3

2%

51

Transfusion

(. 254
0%

32

Thrombophlebitis

hemosiderosis

- 253))

€X0genous

90%
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90 % (.. 253

(buffer stock)

(Wantana Nanthana, 1990: 12-71)

( 1 . , 2534: 103)
21
( , 2535.75-76)
. 2529 1%
23%
( , 2536: 7-8)

. 2539
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70-88

14-33
90-96 6-17 ,
1351 8.32
(Surgery)
97
35(" , 2539)
Self Service
crossmatching
crossmatching 1.67 112
33 2.5 50 %
(Cheng G. et al., 1996)
.. 2542
60,260 34,494 25,766
2.2 ( , , 2542: 127)



2.2

(Units

14,588
21,359
8,900
3,506
6,351
1,885
2,381
1,290
60,260

x2 467050

(Units)

10,273
11,116
6,253
1,905
2,107
1,388
950
502
34,494

(Units)
4,315
10,243
2,647
1,601
4,244
497
1431
788
25,766

3
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