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([CHUTE C
T

Jii 458 2 (SPAY) 7F 048 3.8=>4.4kg S R5 535 47 JiE 151
FRETH: REBBEZEEIEN K/ - TOb3REEICRGAL
FEME:1E100ml | \vF-ooesk [1H4E 1546 182E #£T FL—2ikE
PRE 8ml/day 3ml/day 25ml/day  |228ml/4F#% [352ml/day  [236ml/day  |226ml/day
REEBS 14/11/26 | 14/11/27 | 14/11/28 | 14/11/29 | 14/11/30 | 14/12/01 | 14/12/02
HAE(E 12:24 05:57 07:24 06:26 13:08
BUN 176 ~ 328 133.6 1815 77.6 18.1 18.8

CRE o8 %18 11.8 ZR 14.1 3.2 ZRIE 1.2 1.3
P 26 ~ 6.0 46 7.9 5.4
Na 1470 ~ 1560| 1403 1403 152.4 148.2 1485
K 3.40 ~ 4.60 5.01 468 3.32 363 357
ol 1070 ~ 1200]  109.1 104.4 107.5 1156 114.1
Ca 220 ~ 2.80 2.20 262 216 244 2.26

ALT/GPT 22 ~ 84 35 32

N\

AST/GOT 18 ~ 51 25 24
ALB 23~ 35 25 ; 34
TP 57 ~ 18 6.0 7.3

71 ~ 148
0.1 ~ 04 0.5
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Y.~ 478 & (CAST) 16F 548 BHETLEMEE REKEEDHY P 1 8 47 i )
Xl ER-BK-HRES B LAY £
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EEE
3.65kg 38ke Akg
EEBHE £8200ml IP 2B5RE 1EHEE 2B5RE
Riinl/kg/hr R Om [oml 0.26 0.17 0.32 052
JER 11U Eﬁé
o 58
BUN 176~328 | 139.0 103.6 62.6
CRE 08~ 18 14.9 13.1 114 /
P 26 ~ 60 16 9.8 11.8 /
Na 1470 ~ 1560 | 152.7 | 154.4 | 153.1 | 1534 | 152.1 | 152.4 | 150.7 145.8 142.0
K 340~460 | 7.51 | 558 | 591 | 464 | 538 | 449 | 497 4.51 4,07
cl 1070 ~1200 | 116.7 | 119.8 | 122.2 | 120.2 | 116.6 | 115.9 | 114.6 107.5 105.0
Ca 220~280 | 222 | 264 | 1.90 | 302 | 282 | 274 | 2.88 2.18 248
GLU n~ws | 178 | 118 | 75 | 128 70 372
Hot 260 ~450 | 41.2 41.7 40.7
ALB 23~ 35 2.1 22 1.8
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T93(C

HE i.nmm 17/11/13|171/11/14 17/71115|117/11/16 | 1771117 | 17/11/18| 17/11/18
EAE 00:20 06:07 02:19 05:08 06:24 12:13 23:30 07:13 05:50 02:33 18:21
4kg 4kg 3.9kg
B EES BIFET
BESHEE 2558 285RE 28548 S
Rk | /kg/hr 0.87 74| 36| 27 296 4
BUN 176 ~ 328 65.6 | 62.3 434 | 395 455
CRE 08~18 112 | 99 4.1 2.8 29
P 26~ 60 13.1 | 11.2 3.8 34
Na 147.0 ~ 1560 1369 | 137.7 | 143.8 142.2 | 146.3 | 149.4 | 146.5
K 340 ~ 460 428 | 427 | 4.10 291 | 339 | 386 | 425
Cl 107.0 ~ 1200 101.5 | 99.6 | 106.5 106.5 | 108.7 [ 113.1 [ 111.8
Ca 2.20 ~ 2.80 1.70 | 230 | 2.74 192 | 250 | 258 | 1.92
GLU 71 ~ 148 390
Hct 240 ~ 450 321 27.8 23.9 28.7
ALB 23~35 1.8 1.7 23
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14/09/01 14/09/02 14/09/02 14/09/03 14/09/04 14/09/05
BERRA EEE 21:07 08:15 2351 08:32 09:43 09:36
BUN 176 ~ 328 | >140 >140 >140 >140.0 137.6 29.4
CRE 08 ~ 1.8 154 10.8 8.9 7.1 47 1.8
p 26 ~ 6.0 >15 13.0 >15 12.4 8.2 3.1
ALB 23 ~ 35 2.3 2.3 2.8 2.6 2.1 1.7
GLU 71 ~ 148 187 305 116 152 202 283
TBil 01 ~ 04 1 0.6
Na 1470 ~ 156.0| 136.7 141.4 149.6 146.6 147.3 1515
K 340 ~ 460 | 877 6.83 6.97 5.59 5.09 352
cl 1070 ~ 1200| 1078 116.4 1189 121.0 125.6 1274
220 ~ 280 1.96 20 2.38 2.34 2.62 248
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KA =VTV-UM)—n'— SN (CAST) 8F 84 8 38kg BRSBTS 27 BRIET
TEEL. ER. SIRSIKEE TS B E FEE 2% - R i B PO RE B R 1R R IR IE A
ﬁiﬁﬂﬁﬂ!iﬁﬁ_@5oom| 184E 1H4E 184E 184E 1E4E RE
KRHRB| 406 38.2 39 38.6 38.8 39.7
BEEEA 17/09/23 | 17/09/24 | 17/09/25 | 17/09/26 | 17/09/27 | 17/09/29
s qE 15:12 08:42 09:26 05:10 09:03 09:16
Hct 37.0 ~ 55.0 4338 31.8 303 31.6 31.9 26.9
Hgb 12.0 ~ 18.0 15.2 11.0 10.3 11.0 1.2 9.4
WBC 6000 ~ 17000 31900 20700 24900 32700 40500 29400

PLT 20.0 ~ 50.0 19.3 13.2 8.1 12.0 16.0 19.0
V-LIPA 10 ~ 160 1727 476 998 1854 861 208
A XCRP 0~ 07 >21.0 >21.0 7.0 7.0 12,6 6.4

ALB 26 ~ 4.0 3.6 24 2.2 26 2.6 22
™ 50 ~ 72 8.1 5.6 5.6 5.6
BUN 9.9 ~ 29.2 23.1 143 15.2 165 122
CRE 04 ~ 14 1.0 0.7 05 0.6 0.6
PT 6.8 ~ 8.6 8.4 8.0
APTT 131 ~ 26.9 175 220
Fib 88.0 ~ 336.0 373 492
PTEE 50.0 >100
Na 141.0 ~ 152.0 148.6 146.3 140.6 140.9 138.6 140.8
K 35 ~ 48 3.63 3.95 425 479 491 4.31
cl 102.0 ~ 117.0 1115 110.0 103.0 104.3 97.2 105.9
Ca 220 ~ 2.80 2.16 244
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M#F3ZHT DEIRE(E50ml/kg
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2) HEER-FHHFE
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Current News

Advances in veterinary blood purification

Most people are familiar with the process of hemodialysis—taking impure blood from one’s system, purifying it, and returning it to the body. That's a very
simple explanation of a highly complicated process. A new, state-of-the-art blood purification procedure—therapeutic plasma exchange (TPE)—is making
headway in veterinary medicine, joining the ranks of hemodialysis and another method, hemoperfusion. TPE is an apheresis (removal of impurities from
blood) treatment in which plasma contaminated with damaging (pathogenic) antibodies, toxins or abnormal proteins is separated from the patient’s flowing
blood and exchanged with donor plasma that is returned to the patient to render the patient less susceptible to or free from immunologic attack or other
pathologic processes.

Unlike hemodialysis or hemoperfusion (in which impurities are removed from intact blood), therapeutic apheresis separates the blood into its component
fractions, and the pathogenic fraction is removed or specifically altered prior to return to the patient. The remainder of the (purified) blood is returned to the
patient. The pathologic component is delivered to a waste bag and discarded.

TPE has been used for decades in human medicine to manage a variety of disorders. The indications for, and evidence-based effectiveness of, TPE for these
conditions has been grouped into four categories, establishing TPE as: the standard of care (category I), having evidence-based effectiveness (category II),
having inconclusive evidence (category III), or having little identified effect (category IV). These categories help clinicians decide whether to use TPE to treat
specific disorders. Experience with the use of TPE in animals is limited to date, and it is difficult to predict effectiveness comparable to that achieved for
similar diseases in people; however, this classification provides guidance for potential use of TPE to treat animal diseases when the current standard of care is
ineffective.

Vet Med News

> Archives

Illustration of the centrifugal separation and
collection of blood components in an

apheresis machine (right), and photograph of
The Hemodialysis and Blood Purification Service at the VMTH now has experience in the use of TPE to manage immune- mediated neurologic disorders the actual separation cartridge in the spinning
(myasthenia gravis and polyradiculoneuropathy) and immune-mediated hemolytic anemia refractory to medical management. TPE has emerged as a viable centrifuge (left).

and promising treatment option for dogs with these two life-threatening conditions. The role of TPE in several other immune-mediated, metabolic, or toxic
conditions in animals awaits further investigation. UC Davis researchers and clinicians are hopeful that the broad TPE categorizations and successes seen in
human healthcare can soon translate to veterinary medicine for the benefit of animals.

To date, TPE has been used on about a dozen dogs and one horse. The treatment on the horse, conducted in May, is (to our knowledge) the first known equine application of TPE in veterinary medicine.
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Figure 1: Schematic showing the centrifugal TPE circuit.
The blood is removed from the patient and flows through
a centrifuge via an extracorporeal circuit.
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Figure 2: Membrane filtration TPE circuit. This
technique incorporates an extracorporeal circuit
and a filter to separate plasma from cells.




Graph 2: AchR-Ab quantification at diagnosis, prior to 1st mTPE session,
immediately after mTPE, 12 hours after mTPE, prior to 2nd mTPE session,
and immediately after 2nd mTPE session
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MDAX 6kg 2(SPAY) 97F 64 A

iRy BCEETESE HIKRBC >70% RBCEA{RIESE REBIL+++

MBEDHH >T—H—F2.5¢

WML FLF=vnor2mg/ke/day ') FRE2F5HEAxBID

PTEE

BEREE | —=ep— o3 | oo | 4 | oas | ooz | o955 | onss | oszr | o5 | oew | as16
Hot 370 ~ 550 16.7 12.9 13.6 17.9 210 229 23.2 234 222 220 275
[Hgb 120 ~ 180 5.7 4.4 47 5.8 6.7 7.6 7.7 7.7 7.4 73 8.9
MCV 660 ~ 770 67.9 68.6 69.7 71.9 72.2 72.7 71.2 71.8 71.2 72.8 74.3
MCHC 320 ~ 36.0 34.1 341 346 324 319 33.2 332 329 333 332 324
WBC 6000 ~ 17000 | 21600 26000 29200 33400 29700 23900 23800 25100 24900 33600 32700
PLT 200 ~ 500 17.9 12.8 134 11.9 19.0 26.1 378 45.8 45.6 51.7 68.2
4 XCRP 0~ 07 >1.0 15.5 15.6 8.9 5.6 42 2.7 2.7 23 /
ALT/GPT 17~ 78 314 323 274 195
AST/GOT 17 ~ 44 140 102 47
ALP 47 ~ 254 1041 1029 1128 1188
;-B—il 01~ 05 20 0.5 04 04
PT 68 ~ 86 7.8
APTT 131 ~ 269 38.7
Fib 88.0 ~ 336.0 »650

>100.0
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RJIC=> 5ug/kg/min 7° bR 2V 0y2mg/kg AN
5mg/kg 1" A9-1mg/kg

=Z50Uw R5G IV
F I 75w 80.4mg/kg/hr=11ml/hr
22:15 77 bOE>0.01mg/kg IV #& JORIA—IL

5mg/kg IV AR L —> EXERRR (C BB IE
22:40 PE 1EIH ({RfF)
BRm 120ml &Bo lusFFP120m |
23:34 PE2[0IH
fifm 120m1 &Bo | usiks

FFP120m | +:&MM2 Om |
23:53 [VEF1—TRE
0:36 PE 3[MIH (RF)

fifm 120ml &Bolus

FFP120m | +3&RMm#¥1 5m |
HCT1 2. 6%Plate14.3 ALB2.8

1:36 PE 4[BIH
fifm 120m| &Bo |l usi&ks
FFP120m | +:&M#I1 5m |

2:36 PE 5[EIH (REF)

fifn 120m| &Bo |l usi&s
FFP120m | +iRM#I1 5m |

3:37 PE 4[£8

fifh 120m| &Bo |l usi&s

FFP1 3 0m | +iRMm#y1 5m |
PIPC30m /g IV E4<=>1000mg IV
4:32 PE 7 (&REF)

fifm 120m1 &Bo |l usi&s

FFP1 30m | +iRMMm#¥I2 5m |
5:35 PE 8[EIH

fRim120ml &Bol usi&s
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6:40 PE 9EH (&)

fifm 120m| &Bo |l usi&ks

FFP120m | +RMM#I2 2m |
8:05 PE 10[EIH

Bim120ml &Bo | us#s
FFP110m | +Mm#I2 0ml

8218 EIMMAP1 0 Om | 1BEICTIRS
12:01
HCT2 0. 0% PLATE9.7 ALB2.7 TBIL4.9

19:00 HCT18. 8 PLATEI0.3 ALB2.9
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RBC(I &R E & & X B U7y MR EETERVIESEMIHA

FrA=-RHLATINEYY" 4.2kg FN(CAST) 8F 104 H kEEECEE— HRIARBCEH RBCELBEE /LB
i 48E5RAX VL ARO—)L2.5g/kg/h JLFE=V 02 4mg/ke/day JLR=V 0O 2mg/kg/day FrEH25mg/head
Z‘gz’ S A WEEF I 7ERZY0.3meg/kg/h CRI ) FREF 575 Bl X BID
wo T
REEES 17/08/02 | 17/08/03 | 17/08/03 | 17/08/04 | 17/08/05 | 17/08/06 | 17/08/06 | 17/08/07 | 17/08/08 | 17/08/08 | 17/08/09 | 17/08/10 | 17/08/11 | 17/08/12
HEE 17:47 04:36 19:47 13:00 08:39 11:.07 22:18 09:02 18:26 20:44 08:13 08:36 08:48 08:55
Het 370~ 550 || 10.3 | 29.0 | 270 | 19.1 | 123 | 95 | 173 | 137 10ﬁ
[Hgb 12.0 ~ 180 3.7 10.3 9.0 6.7 48 3.4 6.3 5.1 4.1 106 | 105 112 | 121
WBC 6000 ~ 17000 || 12800 | 17500 [ 23800 | 24800 | 30700 | 56600 | 49100 51200 |57300| 27800 [ 35600 20900 2110023500
PLT 200 ~ 50.0 135 | 115 8.2 59 8.6 11.2 5:5 10.2 6.7 15.8 6.9 1.6 2.9 4.1
4 XCRP 0~07 >21.0 16.1 7.0 9.5 10.9 10.0 9.1 6.2 14 1.0 0.5
GPT 17 ~ 78 190 537 335 237
GOT 17 ~ 44 112 209 124 107
BUN 92 ~ 292 52.5 290 | 23.1 37.6 37.1
CRE 04~ 14 0.6 04 04 04 05
TBil 01~05 3.7 9.7 6.8 9.4 14.3 54 6.7 3.8 3.9
PT 6.8 ~ 8.6 8.7
APTT 131~269 | 29.2
Fib 880 ~ 3360 || 2650
PT;EM 38.5
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E FALBRAIZESE T 5 %idii CDMmiET R
BUIAR - TFX S 2EMREABBERFITOMmMIE R
=>ARFFPICE D EDIIR L
TIRREDKSICLUT
—RFERETFFPZRA MY I ULTHLH
BLLX
WHERICHEDDAER10-12kg ((BERIM&E=E1000mI1) Hh5
6 0 O0m | DiMZEZE(CRitECEDH




I % A LR YE D 22 TE W) i

OZ EDIMEBVETHDH

OANTINTIVEHK T VT IF—D4—5%IRHE T
BN TEAINT RT3 e

O15kgD KR35 1[E200m1D 4 i fk {17
30kg D RH>51[F400— 600mlD4 ik 1.7

OB 70 L Z AT Z L T AMIIZH T EHY

OEKFE DN B DRIV B

OMLE Iz N TIEL S BN LB R RN BB\ D 2
&R BT D B ER A 23 Z ORI R R[] 40 22

20145F10H28HERZ=F—




12kg RS M1 [EZ600ML N I35 )5 1k

] 12kg D R OVEER MK #: 1L 12kg X 90ml=1080ml
AP R IR MK § 0D 1/4=22ml/kg
2FEN200mlER /N7 11#
1:200mlZFFP110ml&iR/ERBCOOmI Iz L5y B
2:200mlfit I & &6 2P ERBCO0mIZ i i
FFP110ml&#/ERBCOOmMZ = L5
3:200mlfit i & &4 2R IERBCO0mIZ i i
FFP110ml&EERBCOOMIIEE LMy BfEL
AFHFFP330mlEERBCIOMIZVERL LIRTT
RBCIZ200mlfit i DFF D@ 2L [E T
FFPH®OTPIX1[H]120.8-1.0mg/dIfmREN 5
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31 : 12kgD R OFEER MK EIT12kg X 90ml=1080ml
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