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Effect from festival of
Weok> 31-40 male first lookup

Effect from festival of
31-40 male first

Increment rate of
31-40 male first

. \31-40 male first

Initial 31-40
male first

Effect from festival of

21-30 male first \

21-30 male first Male first donor

Increment rate QL/
21-30 male first
Initial 21-30
male first

<21 male first

,—%Hﬂ@@ ’ ‘ma\aumm;\ il
. fief

Mg e

3.3

Increment rate of <V
41-50 male first

Effect from festival of
Initial 41-50 41-50 male first

malelirsl\\ / \ @ g g . l f
41-50 male first
Initial 51-60
male first

51 -60 male f:rst

\ Effect from festival of

61-70 male hr 51-60 male first

rg.l.'lU

TMM

Mfeﬂeﬂrst

. Increment
nerement rate:of 31. 4019ma|elusl

Effect from festival of female first

21-30 female firs\

Initial 41-5
lemalelnu\ d

31-40 female first =~y
41-50 femw \ .
Initial 51-60

female first
g

21-30 female first Female first donor 51-60

.
el

<21 lemale first

3.4

‘i\s,.m,ema.m i i

61-70 female first
Initial 21 <Wook _/l .
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Effect from festiv of
31-40 male repeat lookup

Effect from festlv)e{ of

31-40 male repeat
Increment rate of

3I {largrpneeﬂte rraeteeol mgfgl r‘é%e%({ 41-50 male repeat Effect from festival 41-50
Effect from festival of 21-30 uo male repeat el fepeet lokep
male repeat lookup
\ Initial 31-40 malp” 41-50 male r Effect from festiv
- epeat
) repeat -
Effect from festiv at-«f P T, e mpe;u\
21-30 male repeat Vi ei80 )
niti; male «We
21-30 male repeat — T~y repeat

Male repeat donor

Increment rate of
\ 51-60 male repeat
Increment rate of Initial 21-30 male 51-60 male repeat

21-30 male repeat peat

61-70 male rep Effect from festival of
n( <2l:mals Tepeat 51-60 male repeat
Effect fronl festival o <Week>
<21 male repeat Initial <21 male
repoat “Effect of 61-70 Effect from festival 51-60
male repeat male repeat lookup
Increment rate of
<21 male repeat
Effect from festiv of
<21 male repeat lookup
Effect from festival of 31-40
female repeat lookup
Effect from festival of Increment rate of
31-40 female repeat 41-50 female repeat
Initial 4150 .
Increment rate of female repeat Effect from festivalof
Effect from festival of 21-30 31-40 female repeat 41-50 female repea'!R
31-40 female repeat
female repeat lookup o - “/
Initial 3140 / 41 gpmale ropoat Effect from festival of 41-50
Effect'from festival of SEEe Tape Initial 51-60 female repeat lookup
%@ 21-30 female repeat, female repeat
ht | et - Increment rate of
-30 female repeat Female repeat donor 51-60 female repeat
Increment rate of/
21-30 female repeat / \\ 51-60 female repeat
Initial 21-30 .
f T Effect from festival of
e 'epea’/,(‘) ema'e‘g 61-70 lemam 51-60 female repeat
Effect from festival of Initial <21 “Week ,/
<21 female repeat female repeat )
ffect of 61-70 Effect from festival of 51-60
Intrement rate of female repeat female repeat lookup

<2 female repeat

Effect from festival of <21
female repeat lookup

36

33,3435 36
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33 34,35 36
33

33 ( Male first donor )

21 (< 20 malefirst),
21- 30 (21 - 30 male first ),
31-40 (3L- 40 male first), 41- 50
(41-50 male first ), 51- 60 (51 - 60 male first)
6L- 70 (61- 70 male first)
21 -30
(Initial 21 - 30 male first )
( Increment rate of 21 - 30 male first )
( Effect from festival 0f21-30 male first )
( Increment rate )
31

31

()
21 25695
2-30 L7617
31-40 0.1742
1 -50 0.2100
51 - 60 0.0227
il 18175
2-30 1.2444
31-40 0.3527

41 -50 0.1787
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pal
3l
4
51

2
3
4
51

- 60

A

-30
-40
-50
- 60

pal

-30
-40
-50
- 60

61 —/0

3.3

21,

-0.0053

2.3555
2.9959
0.9636
0.8369
0.2754
1.9859
3.1668
1.5842
0.9509
0.2406



2.2,

Percent of repeat donor )
at mobile unit lookup Weodks Percent of first donor
S at NBCs lookup

ok
z.W:‘M >
J",Nm;'u first

Percent of repeat
donor at mobile unit Percent of fir Sl
donor at NBCs

<Male regpest
(70/1

<Fenaie repeal
Flrsl dono donors

Percent of first dont
at mobile unit looku:\ Repnl don

<Waek>
Percent of tirst donor y/
at mobile unit R
epeat donor at
mobile unit Fir sl donor at NBCs P:;:lﬂof;;%?‘
First GD nor at
; mobile unit Repeat donor al‘/
NBCs

Percent of repeat
donor at NBCs lookup
Donor at mobile
i Donm at NBC
Percent of first donor
er mobile unit
Average donor per P g Blood Donatior
e uni
Moble unkt Donoc per Percent of repeat Dooation'rate
» p, donor per mobile unit
mcbile unit
Number of mobile Delay time from
unit per week lookup

Number of mobi
unit per week

tansponation

3.1

3.7

1 (Male repeat donor), (Female
repeat donor), (Male first donor)
(Female first donor) (First donor)
(Repeat donor) (First donor)
. (First donor at mobile unit)
(First donor & NBCs) (Repeat
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donor) :
(Repeat donor at mobile unit) , . (Repeat donor at NBCs)
(First donor at
mobile unit) : (Repeat donor at mobile unit)
(Donor at mobile unit)
(First donor at NBCs)t
1 . (Repeat donor at NBCs) .
(Donor at NBCs) (Donotion rate)
(Donor at mobile unit)
(Donor at NBCs)
(Donor at mobile unit)
(Delay time from transportation) 6
(First donor at mobile unit) ,
(Number of mobile unit per week)
(Average donor per mobile 0
(Percent of first donor per mobile unit) .
(Average donor per mobile unit) 100 100 1
100 (Percent
offirst donor per mobile unit) 24
(Repeat

donor at mobile unit)
(Number of mobile unit per week) . (Average
donor per mobile unit)
(Percent of first donor per mobile unit)
(Percent of first donor per mobile unit) 16



34 (Whole Blood )

«First donor g

Bite units
Percent of poduce
WB trom first lookup Delay W8 irom Wesks
/uamponaniam )
W8 rate from first
Percent of produce o
W8 from first donoe mobile Initial WB-0 inventory
W8 ratio Increment of order
e requisition for WB-0
WB-0 Inv entor} Order requisition fos

WBO rate 3 Week WBO 3 week
output

\Pmem o produce WB rate from repeat /
W8 from repeat donor mobile Detay WBA Iy I
/ R 3 week 16 2 we / (o WB.0
Percent of produce Detay W8 from . [
W2 lram tepees transportation? supply WB-O
o / \ <Wean>
Salety stock
g WB-0 Inv entog g s
e G:Tf) WB-0 2 week 2 Week B0 2 week
i) input output
lz)elay i ~ week Percent supply
- Whole blood-0 for ws-0
supply
Q o
Point of full
supply WB-O
WB-0 lnventory.
1 Week

WB-0 lockup

WB-0 1 week WB-0 1 week
nput output
Delay WB-0 from
Zat 1 week to outdate =
Q
W80 OQudate|
WB.0 outdate ate

38 ( Whole Blood)

Order requisition for
Percent supply
WS Aok Safety stock for  for WB-A
WB-A
Point of full

Order requisition supply WB-A
Increment of order for WB-A

requisition for U \

Decision foi Whole blood-A
supply WB-A supply
N e A
cWaak
Initial WB-A
inv entory B-A 3 week WB-A 2 week WB-A 1 week
output \ Wput output
WB-A Inv entor COF=X——| WBA lnvent =2 wo-A inventor = WB-A Outdate
WB-A rate 3 Week WB-A 2 week 2 Week WB-A 1 week| 1 Week w
input input outds

W8 rhos Delay WB-A from Delay WB-Alrom/ Delay WB-A from
3 week to 2 week 2 week to 1 week: 1 week to outdate

39 ( Whole Blood) {
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<Weeks
Order requisition Qr
We-8 lookup Percent supply
for W
Safety stock for orWe:2
Increment of order Order requisition was, Point of ull
requisition for W8-8 for WB-8 supply WB-8
- Whole biood-8
Decision fo Supply
supply WBB__~_»
Week»
3 WBE 3 we
Initial W8 foutput
inventory
|
W88 lnventory === WB8 Invento] WB8 Inventody CF—2=P{was8 omaané
W88 rate 3 Week WBB2week| 2 Week wB8 1 week | | Week wes
input input outdate rate
<W/8 ratio Delay WB-8 from \; 4 Delay W8-8 from Delay WB-B from
3 week 10 2 week 2 week 10 1 week, 1 week to outdate
’
= o @ T a T a i 'T ool
AN 3.10 uyyvaednad lanaved lavansuadi( Whole Blood ) Wi lavifl
Order requisition for e
WB-AB lookup <Waeks
Percent supply
for WB-AB
Salety stock lor
Increment of order Order requisition We-AB Point of full
requisition cowr wi / supply WB-AB
Decision for hal °':;'“8
S IPP —e__W "
WA-AS 3 week WB-AB 1 week
Initial W8-Al output 4 output
inventory
WB-AB Inventory WB-AB Inventory WB-AB lnventor)
WB.AB nate 3 Week WB-AB 2 weekl 2 Week WBAB 1 week 1 Week Woas | WBAB Outdata
input input outdate rate
W8 ratic Delay WB-A8 from
3 ek 1o Vo \»  Delay wa-;xa '::"‘ Delay WB-AB from
2week 1o 1 we 1 week to outdate
Q

311 ( Whole Blood)



«W&-0 Inventor I wg-8 Inve:lorl
I Week> ! Week»

i : {

i «WE8-0 Invcn!ory | «wB-B tnventor)

{ 2 Week> ? ! 2 Week>

e i T
‘/_:o!al WB-O Inventory olal WB-B |nv‘:‘;;\

f = H 1
<WB-O lnventory /5~ ‘?/’ ’k“’ "V
2 Week> | e i
B o | Total WB Inventory —
‘. < Wi ave nI)ry YB-AB Inventor }
| | Total WB-A Inventory Total WB-AB Inv entory 3 Week> J
<WB-A lnucnro:/ \ ( em—

w
Zeoks i «WB-A lnvrmwy AR Inventar
i Week>

%

<WB-AB Inventor ly
2 Week» §

s f Week»

312 ( Whole Blood)

38,39,310,311 312
(Whole Blood ) NN

B~ W o e

3.4.1 ! ( Whole Blood)

( Blood Components ) 66.39% 31.94%
( Whole Blood )

( WB ratio)
1 : ( WB rate from first

donor mobile )
( CPD Whole Blood Bag or Single Bag )



donor mobile )

50
( CPD Triple Blo

1.82

350 ml.

od Bag )

1700 .

31.82

95,076

140,573
163,927
33,907
433,483

( Whole Blood )

3.2

60

( WB rate from repeat

50
(CPD Whole Blood Bag or Single Bag )

( CPD Double Blood Bag )
450 ml.

3243 21.93

(1)
2193
3243
3782
782
100

( Whole Blood )
38



38
(WB ratio)
first donor mobile)
repeat donor mobile)
3.2
( B ratio)
3.4.2
2C-8%C 21

CPD (Citrate Phosphate Dextrose)

3

33

175
350
350
50
925

61

(WB rate from
(WB rate from

(WB ratio)
(WB - 0 rate)
CPD-AL
Electrolyte

33
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( Whole Blood ) : 38,

39, 310 31l
(WB-0 rate)
2
3 (2 ) (WB-0 Inventory 3 Week)
3 (WB-0 3 week output) 1
(WB-O 2 week input)
2 (WB-0 Inventory 2 Week)
2 2 (WB-0 2 week output)
1
(WB-0 1 week input) 1 (WB-0 Inventory 1
Week) : (WB-
0 1week output) 1
(WB-0 outdate rate)
3.4.3

( Supply )

( Bar Code )



100%

0%

1,200

1,200

(

Bar Code

First In First Out
)

63



34
34
=
1,500
1,100
1,200
700
( Whole Blood )

38,39, 310 3

(Order requisition for WB-0)

64
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(Decision for supply
WB-0) (Safety stock for WB-0)
(Point of full supply WB-O)
10 (Percent supply
for WB-0) (Whole blood-0
supply)

3.4.4 (Whole Blood Outdate)

Outdate ral‘e‘ro'r—\

WB-O «Total WB-0O

K Inventory>

=< WiE-O Outdates

Outdate rate for

ol T __z-;\ )__ 7 Ougge

| |
<WB-A Outdates Whole Blood Outdate | _\v g 5 oyrdated

] <Total \)B-B
{i«’t?-xz 8 Ou!{l.’)t(']rv In ventory>
{ ]

Outdate rate for R
total whole blood

<Total wWa.-A
Inventory -

<Totaf WiE-4
Outdate rate for Inventory:
WB-AB

<Fotz{ w8
fn va‘( tary>

313

313
( Whole Blood Outdate )

CPD ( Citrate Phosphate Dextrose )

2
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(Whole Blood Outdate) (WB-0
Outdate), (WB-A Outdate),
(WB-B Outdate) (WB-AB Outdate)

(Outdate rate for WB-O)
(WB-0 outdate)
(Total WB-O Inventory)

35
( Sample ) 3
2
L
11 (ABO Typing )
12, (Rh Typing )
13, ( Red Cell Antibody
Screening )
2.
2.1, ( Syphilis ; VDRL )
2.2. (HBsAg )
2.3 (Anti- HCV)
24, (Anti- HIV ,HIV- Ag)

(Sample) 3
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1 , (
(Anti - HIV) (HIV- Ag))
1
2 ,
Enzyme 1
3 ( RPR)
( Saline (18°C)) Coombs' Test ( Solid microplate technique )
1
3
(CPD Whole Blood Bag or Single
Bag )
( CPD Double Blood Bag ) ( CPD Triple Blood Bag )

5
1 ( Syphilis ; VDRL )
2. (HBsAg )
3. (Anti- HCV)
4, (Anti- HIV)
.
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351 ri (Syphilis; VDRL)

«21 female repeat <6L-70 fernte repeat*

21 femaie tirst> <HI7G wmaie nrst> .
121 mate tirst <61-70 male first’

\ / Percent of VDRL  porcent of VDRL

o <21

<l insist rape.s- l °‘ n ,/ol 70 male repeat*
\_‘_’Tolal age <21

Total age 61- 70
Percent of VDRL, VDRL from VDRL lrom
A g <2‘ Gk Percent of VDRL
<2'%Q female first.. GORL / '/ 51-60 <5160 female first*
<2130 female repeat>"7A . st_o/:ge #H® voRLtomagegrlp o o - age'm(so/"_ 1 50female repeats
<A-Nmale firsts—* /‘ 7 \ T e o IR <Smdefist>
21-30 male repeat oty b ,'.'5°(§"‘\P . \Ql—ﬁo male repeatt
“Total age 31-40 } erce:n‘l_gov -
<3140 female first* / F’wce;;'gg VORL _ rotal age 41-
<3140 female repear. <AL male repeat
<3140 male nrs’tjw MR TP 4150 femate firsts < -oumate flrsi>
<4150 temale repeat*
3.14 Y
3.14
35
35
) 9
ON¢ () (%)
21 53,420 10 0.02
21 -30 168,885 105 0.06
31-40 122,813 144 0.12
41 - 50 69,706 118 0.17
51-60 18,402 32 0.17
61 -70 249 2 0.80

433,475 411 0.095
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(VDRL from age group)
21 (VDRL from age <21),
21-30  (VDRL from age 21-30) ,
3140  (VDRL from age 31-40),
41-50  (VDRL from age 41-50),
5160  (VDRL from age 51-60),
61-70  (VDRL from age 61-70)

21 (VDRL from age <21)

21 (VDRL from age <21)
21 (Percentof VDRL <21)

35 21 (Total age<2l)
21 (Total age<2l)
21 (<21 male first),
21 (<21 male repeat),
21 (<21 female first)
2 (<21 female repeat)

<Female repeat

Percent of VDRL <Female fust donor> Percent of VDRL
female first female repeat
KVDRL from fefn ae VDRL from female
first donor repeat donor
VDRL from VDRL from
first donor repeat donor

-VDRL from male
first donor —' VDRL from male
Percent of VDRL VDRlafrom fotal "epeat donor
male first onor
e fi .. Percent of VDRL
e first donor> Hale vy male repeat

3.15
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3.6 y

42142

41,505
83,647
211,344
138481
349,825

(VDRL from total donor)
(VDRL from first donor)
(VDRL from repeat donor)

donor)
(VDRL from female first donor)
(VDRL from male first donor)

146

204
152

207

70

0.14
0.244
0.07
0.04
0.059

( rim

(VDRL from first



female repeat donor)
male repeat donor)

3.5.2

<Totaiage <2J>

Percent of
HBS-AG 21-3'

<Totatag & 21-30>

WL G

316

37

n

(VDRL from repeat donor)

(VDRL from
(VDRL from
(VDRL from male first donor)
(VDRL from male first donor)
(Percent of VDRL male first) 36
(Male first donor)
(HBsAg)
He AL &) HBERE s 0
G\I b A6G f7r0m <TOta! age 61-7Q>
HBS-AG. f rom A
) age 01-/0
v B
AG rom HBS-AG from age group HaBgSé %_Eﬁom

<TOtajage 51-€0>

HBS-AG frorrr*---2
ageﬁﬁ-go Percent of
HBS-AG 41-50

<Toi< 7399 %1-40> <Totafega 41-50>

(

316
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3.7
HBsAg HBsAg
() () (%)

pal 53,420 934 L75
2-30 168,885 2088 124
3 -40 122,813 784 0.64
41-50 69,706 304 0.44
51 -60 18,402 44 0.24
6L- 70 249 2 0.80
433 475 4,156 0.959

Percent of HBS-AG <F§";§('fr>f”“ <Fergg|neorre>peat Percent of HBS-AG

female first female repeat
HBS-AG from _ HBS-AG from female
female first donor repeat dono
HBS-AG from HBS-AG from
first donor repeat donor
HBS-AG frorm
male first don _HB%/Sgatfré)g;mrrnalle\
o SR s ol ore
M nist wan s ~Male repeat PercrﬁgfeorfegeBa?AG

donor>

3.17

317
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3.8

()
42,142

41,505
83,647
211,344
138,481
349,825

353 1
Percegﬂ?f HCV

HBsAg HBsAg
() (%)
2108 5.00
1172 2.82
3280 3921
658 0.31
27 0.16
875 0.250

(Anti-HCV)

Percent of HCV
61-70

73

Jotal &< ) Fafai aga 610>
HCV from HCV from
Percent of Hc =0 / N8 2379 Percg%of HCV
213 e S '/
HCV from

HCV from

age 21-30 HCV from age group age 51-60
\’/4 \—’/'/ \ \<Tolaj <ige 31 &Q>
total age 2271 -30:
HCV from HCV from = ——__
. age 31-40 age 41-50 ™
Percent a1 HCV percént of HCV
314 41-50

cTotiif ag & 3i :Total { j/a 47-30"

3.18
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39
3.9
()
pal 53,420
21-30 168,885
31-40 122,813
41-50 69,706
51 -60 18,402
61 -70 249

433 475

<F86ﬁ5r§rst

-Hcy from fer/
first donor m\
HCV from first

donor
-HCV from mal
first donor i/ \
Percent of HCV
male first

Percent of HCV
female first

first donor >

3.19

74

HCV HCV
() (%)

70 0.13

506 0.30

205 0.47

130 0.19

23 0.12

1 0.40

935 0.216

<Female repditt
d0n0r>p Percent of HCV

\ female repeat
CV from female

/ repeat donor

HCV from repeat

donor

/ \ HCV from male

~ repeat donor

Percent of HCV

<Male repoal male repeat

donor-



319

310

310

HCV

42,142
41,505
83,647
211,344 -
13,481
349,825

536
145
681
198
56

254

HCV
(%)

127
0.35
0.814
0.09
0.04
0.073

75
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him (Anti-HIV)

prcegpr K1 Pl A
<Total age <21» <Totaiage 61-70»
persent ol Hio lye A" age 6110 ercentof Kl
21-30 51-60
auvZf{?%A HIVfirom age group age" ,1"60 Total aga 5160
\ >—
Perc?:eln_tASf HIV al-gl;levsflr%- al—;leva':?srg i, SO
<TOmiage 34> N s 0
3.20
3.20
3
3.11
H1V HIV
() () (%)

21 53,420 17 0.03
21-30 168,885 281 0.17
3-40 122,813 143 0.12
41 -50 69,706 49 0.07
51-60 18,402 4 0.02
61-70 249 0 0.00
433 475 494 0.114

76
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isi fi <F&mate repeat
Percent of HIV <Fg{%‘;'§:>f”5t onor>p Percent of HIV

female first / female repeat
»HIV from fem \\NIV from female

first donor repeat donor
HIV from first HIV from repeat
donor donor
-HIV from mal
first donor E-/ \ / \H IV from malﬁ
Percent of HIV HIV from total donor repeat donor
male first / b Cof HIV
<Msi& first d > ercent o
sig first donor <ionors male repeat
]
]
HIV H1V
() () (%)
42,142 192 0.46

41,505 93 0.22
83,647 285 0.341
211,344 150 0.07
138,481 5 0.04
349,825 209 0.06
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<HiV U'om
roup>

<VDRL from age
qgroup:>

<VDRL from
total donorzx

¥9*  <HIV from tatai
donor>

@
\_'Total inf ectio\‘

8

<HCV from total
donor>

HCV from age
group>

Inf ection rate

<HBS-AG from
age group>
<HBS-AG from
total donor:

Percent of
infection rate

322

322
(Total Infection) [ ,

( Infection rate = Total infection / Donation rate )

(Infection rate)

<Donation ratex

(Infection rate)

(Percent of infection rate)
100
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3.6

Shor%ote for

<Order requisition

«Whale bload-Q
supply» for WB-O»
<OQrder requisittion Av ailability rate for
supply WB-O <Order requisition

for WB-A>
for WB-AB>»

ShortagBe fate for
WB-A
el
Av ailability rate for Availability rate for
Av ailability rate for Shortige rate for
V*B-AB

\ supply WB-A Whole Blood
‘Whoie b/ooz/ ( Uply WB-AB
\ e

suppiy>
Av ailability rate for

supply WB-B <Whole blood-AB

«Whole blood-2 supply>

supply>
<Order requisition
for WB-8>

ShortagBe rate tor
WB-B

3.23

323

(Availability rate for supply)

(Shortage rate)

(Availability rate for supply WB Whole blood supply / Order requisition for WB)

=1-
( Shortage rate for WB = 1- Availability rate for supply WB)



	บทที่ 3 แบบจำลองพลวัตของระบบคลังโลหิต
	3.1 แบบจำลองพลวัตของระบบ
	3.2 แบบจำลองกลุ่มผู้บริจาคโลหิต
	3.3 แบบจำลองการจัดหาโลหิต
	3.4 แบบจำลองคลังโลหิตของโลหิตครบส่วน ( Whole Blood )
	3.5 แบบจำลองการติดเชื้อในโลหิตบริจาค
	3.6 แบบจำลองความพร้อมและอัตราการขาดแคลนในการจ่ายโลหิต




