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Condition or Disease Category Procedure
Chronic inflammatory demyelinating polyneuropathy I Plasma exchange
Goodpasture’s syndrome I Plasma exchange
Guillain-Barre syndrome I Plasma exchange
Hyperviscosity syndrome I Plasma exchange
Leukemia with hyperleukocytosis I Leukapheresis
Myasthenia gravis I Plasma exchange
Peripheral HPC for hematopoietic reconstitution I Cytapheresis (RBC exchange)
Posttransfusion purpura I Plasma exchange
Leukocytosis and thrombocytosis I Cytapheresis
Coagulation factor inhibitors I Plasma exchange
Cryoglobulinemia I Plasma exchange
Poisoning or drug overdose il Plasma exchange
Hemolytic uremic syndrome il Plasma exchange
Hyperparasitemia (malaria) m RBC exchange
Rapidly progressive glomerulonephritis I Plasma exchange
Systemic vasculitis (relate to theumatoid arthritis or SLE) il Plasma exchange
ABO-incompatible organ transplant  (recipient) I Plasma exchange
(marrow) I RBC removal
Maternal treatment for inhibitors I Plasma exchange
Acute hepatic failure il Plasma exchange
AIDS I\ Plasma exchange
Amyotrophic lateral sclerosis I\ Plasma exchange
Lupus nephritis I\ Plasma exchange
Psoriasis I\ Plasma exchange
Category I: Evidence supports therapeutic apheresis as standard first choice of therapeutic or play a significant
adjunctive role in other therapies
Category II:  Efficacy of therapeutic apheresis is generally considered to be appropriate and acceptable

Category III:  Evidence is not adequate to determine efficacy

Category IV:  Available literature show no support for therapeutic effectiveness

a a € a a { o A [
'J'ﬁ%ﬁﬁia‘“@n"ﬂﬂ'lLLa%’J‘ﬂﬁ']ﬁ@]iﬂJiﬂ'ﬁIﬁﬂ@] 0 16 AN 3 NINIAN-NULNL 2549



204 alla sniAidesna wasam

SumiulumahuarlSinasrassiulssnay
TafefiReLnaidasissontudihe lsivhiduag i
ﬁmﬁfﬂmaq@ﬂ’m Tse mm@mrsﬁquwwﬁﬁ%ﬂmaz
ﬂigLﬁuLLazﬁ@MwLLmumﬁwﬂmmzuﬁlqﬁmﬂn@ﬁl
Fosmvieoan USaas Swwiuimathazi
wfieuaslBansTassnsimas Khmanem a3
faimmneiiastieL s siunanssnshaTuwEe
quwmmwﬂummﬁ 2 UWATWENLNAR QLA
rihedsudin uasmuwinSinasaasdinlsynay
Iaﬁmﬁammnaamm%aap et skt fuge e
complete blood count (CBC) nauy Toefwans
mﬂ%mmlﬁa@%ﬁ'wqma (total blood volume,
TBV) Ranewas e (plasma volume,
PV) vt Rsnasfielafinuasosme (red cell
volume, RCV) Stigersmaenaoi 3 uasdontn
289 bowl (125 &, %38 225 Na.)

whnsusngmsznoulafaunsaluid lums
Y therapeutic apheresis %1:5 Lﬂ%ad DF Hae-
monetics (Haemonetics corporation, Inc. Brain-
tree, MA, USA) v plasma exchange I@&ﬂ%m%aq
Haemonetics MCS 3P Lag¥i1 therapeutic
leukapheresis therapeutics plateletpheresis I@] Elélsgﬁ
L@%EN Haemonetics MCS plus
msém"wiwheq spaindnesedt
Therapeutic platelet reduction (TPR), therapeu-
tic leukocyte reduction (TLR)

Haemo calculator : lefaymimin davigo me
PABIaFITAL R NasAD AT

Blood volume process : 1.25-1.5 WRILRINeT
Aaasisame

261183 ACD-A : whole blood 1:9-1:10
Plasma exchange (TPE)

Exchange volume : 2,000-7,000 Na. %uaauiﬁ”u
shwinzasfithe (1.5 PV-20 PV)

Plasma per cycle : 300 (bowl 225 §4a.), 150
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@519% 2 Clinical indications and expected outcome from therapeutic apheresis

Procedure Indication Outcome
Plateletpheresis Plt > 1,000,000/HLL -Plt count | 1/3-1/2
Thrombocytosis -Symptom disappear

-Drug therapy effective
Leukapheresis WBC > 100,000/ AL WBC | 1/20r 20-80%

Leukocytosis

-Drug therapy effective
-Symptom disappear (”Lsiﬁmmwmmw
Wdangadiu visalnmsdansan)

Red cell exchange

¥ 1-1.25 RCV exchange

Sickle cell disease

(Abnormal Hemoglobin)

-HbA > 70% Hct > 30%

(anemia | , strokes)

HbS < 20%, Crisis |

-Symptom disappear

(Healing of dermal ulcer, pain | organ

dysfunction)

Malaria (Plasmodium, P. Falciparum)

-Percentage of parasitemia
-progression of multisystem failure
-Lab result of a worse outcome

(creatinin, bilirubin)

Plasma exchange

YN 1-1.5 PV

Remove factors

1. Immune complexes (SLE)

2. Autoantibody cause hyperviscosity
(Waldenstrom’s macroglobulinemia)

3. Autoantibodies or alloantibodies
(FactorVIII inhibitors)

4. Inflammatory mediator
(Fibrinogen and complement)

5. Antibody block immune system
(Melanoma)

6. Protein-bond toxins (Barbiturate
poisoning, Hepatic coma, Mushroom
poisoning)

7. Lipoproteins

8. Platelet-aggregation factor (TTP)

-Factors |
-Improving of symptom
-Lab result turn to baseline

-Drug therapy effective
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en5197 3 Calculation of total blood volume (Gilcher's rule of five)®

blood volume (mL/kg of body weight)

Patient
fat thin normal muscular
Male 60 65 70 75
Female 55 60 65 70

Plasma volume (PV) = (1-Hct) x TBV

M54 4 Plasma exchange in Hemapheresis Unit, National Blood Centre, Thai Red Cross Society

Volume of plasma

Disease/Syndrome No. of case Day (S)
exchange (L)

1. I‘iﬂﬂﬂ‘ii’,‘]_l‘]_lﬂigﬁ']“/l

- Waldenstrom'’s Macroglobulinemia 1 2.8-5.0

- Myasthenia gravis 3 2.1-25

- Hyperviscosity syndrome 1 2.4

- Cryoglobulinemia 1* 2.6-34
2. lsamalafininen

-TTP 36 1.9-7.1

- Hemophilia B 2 2.8-3.0

- Cold agglutinin disease 5-8 2.9-37

- Multiple myeloma 5 3544
3. Taevna collagen vascular

- SLE 5 3940

- Vasculitis 4 3.9-46
4. lsAmdrenal uagmetabolic

- Acute hepatic failure 2-4 14-3.0

- Renal failure 5 3.1-36

*Plasma exchange were performed every 2-3 week for 3 years with total numbers of 103 procedures.
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vh dausaslugiii 1 lusgwihemavh plasma ex-
change Tunefl¥ FFP w3 CRP Wiusnsiimauss
Sonnaud i fu ndu 4 1o T 4 M1

NEATNMBUNTUL TV TIEUTEN Twaslsy e

dulafings damearh ussnwuhdihefiens citate

toxicity MNiheTsdaaudsfinam s wanaun?
v 9: lﬂl L% a
slsﬁLﬂHﬂ']iu’W]@LW]H 2 T]EJLN@iWLL@aL%EJNﬂQI@L%@]
A Aana ¥ 1% A o @ ° (-1 4
10 Naaa(ﬂilfﬂ’]Lﬂ%ma@@]’]ﬂﬁ’]&]’ﬁam’m%l,ﬁiaﬁu
NITUIVBNMI
Tunnavin therapeutic cell depletion ﬂﬂu@“ﬂw
2 98 Iﬁ?ﬂ acute myelocytic leukemia (AML) 1
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g‘ﬂﬁ 3 The outcome of therapeutic leukapheresis
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Abstract: The purpose of this investigation was to study the results of therapeutic apheresis using an

automated blood cell separator intermittent flow system, Haemonetics (Haemonetics Corporation, Inc,

Braintree, MA, USA) during a 6-year period (2000-2005). The study enrolled 24 patients, ages ranging
12 to74 years. The most common diseases were neurologic and hematologic disorders, which were

classified into categories I and II. This treatment reduces severity of the disease and provides effec-
tive secondary therapy improving the outcomes of clinical disorders. A total of 145 therapeutic proce-
dures, 138 (95.2%) was plasma exchange and 7 (4.8%) were therapeutic cell depletions. The frequency

and duration of procedures were 1 to 8 days (average 4 days) depending on the number of the specific

cell available or substance removals and patients’ clinical improvement. In plasma exchange procedure,
1.5-2.0 of total body plasma volume (PV) was removed (1.4-7.1 liters due to patient’s weight). In throm-
botic thrombocytopenic purpura (TTP), performing plasma exchange procedure increased platelet count
on day 3 and day 4 Therapeutic cell depletion procedure, the white blood cell count reduced from 40.9

to 56.3% in acute myeloid leukemia, and platelet count reduced from 24.4-50.1% in chronic myeloid

leukemia, depending on the volume of blood process (1.25-1.50 of total blood volume). During proce-
dures, only 4.8% of adverse reactions occured, such as allergic reaction and citrate toxicity due to plasma

replacement and only 1.4% of procedures had severe reactions and were terminated.

Therapeutic apheresis is an important tool in managing of certain diseases, improving the patients’
clinical conditions and organ functions, and decreasing mortality and treatment modality combined
with appropriate medication or other treatment. Therapeutic apheresis is reasonable safe if used in
appropriate clinical circumstances where a rational expectation of benefit to the patient, proper care
and monitoring is available to assist in case of emergencies by trained physician and technical staff.

Key Words : ® Therapeutic apheresis ® Plasma exchange ® Therapeutic cell depletion
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