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Changes of Plasma Components by the Plasma Exchange

Gyoung Yim Ha, Dong Seok Jeon*, Hyo Jin Chun*, Jae Ryong Kim*, Dal Hyo Song**

Department of Clinical Pathology, College of Medicine, DongKuk University, Kyungju, Korea
Department of Clinical Pathology, College of Medicine, Keimyung University*, Taegu, Korea
Red Cross Taegu and Kyungpook Blood Center**, Taegu, Korea

Therapeutic plasma exchange is used in almost every condition in which there is a plasma factor
thought possibly to the etiology or pathogenesis of a disease or one of its manifestations.

In order to evaluate plasma exchange using fresh frozen plasma as replacement solution, eighty four
therapeutic plasma exchanges were carried out in eighteen patients. In standardized procedures, 1.5 times the
calculated plasma volume was replaced with a Hartman’s solution and fresh frozen plasma. Anticoagulation
was achieved using a whole venous blood to 2.5% trisodium citrate in the ratio of 10 to 1. Total calcium,
phosphorus, glucose, urea nitrogen, creatinine, bilirubin, alkaline phosphatase, amylase, creatine kinase, IgG,
C3, total white and red blood cell count, hemoglobin, and differential count were not significantly affected by
the procedure. In contrast, serum cholesterol, total protein, albumin, aspartate aminotransferase, alanine
aminotransferase, ionized calcium, IgM, C4 and platelet were significantly decreased by the plasma
exchange. All these measurements had returned to the first pre-exchange level within 24 hours, while the C4
and platelet count took between 24 and 72 hours, and the IgM level, between 72 hours and 1 week.

These data indicated that in an isovolemic plasma exchange there was a transient but rapidly reversible
effect on all the components studied, with C4 and platelet count, returning more slowly to pre-exchange
level than the others, and IgM levels responding the slowest.

In summary, plasma exchanges using fresh frozen plasma as replacement solution were assumed to be
not significantly affected the function of various organs. (Korean J Blood Transfus 6(2) : 141~153, 1995)

Key WOI aS.' Plasma exchange, Fresh frozen plasma, Plasma components
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Table 1. Changes of plasma components after plasma exchanges

Test Ist 2nd 3rd 4th 5th 24hr 72hr 1wk
(mg/dl) pre/post  pre/post  pre/post  pre/post  pre/post
Total Ca 9.0/9.0 8.9/8.9 8.8/8.8 385/9.0 98.7/8.3P 9.1 8.9 8.9
Phosphorus 4.5/4.4 4.5/4.5 4.4/4.5 4.4/4.3 4.8/4.4 4.6 4.5 5.1
Glucose 97/106  119/119  109/105  105/109  112/108 110 104 100
BUN *18/18 17/17 17/16 16/16 17/16 18 19 20
32/30 437/35 36/34 435/33 33/30 31 25 27
Creatinine *1.0/1.1 1.1/1.0 1.0/1.0 1.1/1.0 1.0/0.9 1.2 1.0 1.3
2.0/1.9 22.2/2.1 2.0/1.9 2.0/2.0 1.8/1.6 1.7 1.6 1.7

a: P<0.05 compared with pre-exchange
b P<0.05 compared with Ist pre-exchange <
*: Except hemolytic uremic syndrome
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Fig. 1. Changes of serum cholesterol level after plasma exchanges
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Table 2. Changes of serum bilirubin, ALP, AST and ALT after plasma exchanges
Test st 2nd 3rd 4th 5th 24hr 72hr 1wk
pre/post  pre/post  pre/post  pre/post  pre/post
Bilirubin(mg/dl) *30.6/0.8  20.7/0.9 0.7/0.7 0.6/0.7  0.6/0.6 0.6 0.6 0.6
5.3/3.0 4.3/3.4 4.3/3.1 4.1/2.8 3.8/2.9 3.5 3.4 5.7
ALP(U/N) 76/73 80/72 71/65 70/66 70/61 77 93 99
AST(U/N) 47/34 439/29 a41/31 a46/34  #39/31 46 41 a7
ALT(U/N) 43072 429/21 431/23 30124 830/22 39 41 52

a: P<0.05 compared with pre-exchange
*: Except hemolytic uremic syndrome
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Fig. 2. Changes of serum protein level after plasma exchanges
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Fig. 3. Changes of serum albumin level after plasma exchanges
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Fig. 4. Changes of serum amylase level after plasma exchanges
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Fig. 5. Changes of serum CK level after plasma exchanges
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Fig. 7. Changes of serum IgG level after plasma exchanges
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Fig. 8. Changes of serum IgM level after plasma exchanges
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Fig. 9. Changes of serum C3 Level after plasma exchanges
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Fig. 10. Changes of serum C4 Level after plasma exchanges
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Table 3. Changes of complete blood cell count after plasma exchanges
Test Ist 2nd 3rd 4th Sth 24hr 72hr 1wk
(%) pre/post  pre/post  pre/post  pre/post  pre/post
WBC( X 10%/ul) a10.7/12.6  2100/11.4 9399 9.0/100  94/102 8.6 g2b 9.1
RBC( X 10%/ul) a394/4.10  401/4.11 390383 404381 3660367 395 392 392
Hb(gm/dl) 11.7/12.2 11912, 115114 112115 110113 120 117 11.7
PLT( X 10%/ul) a18b/184b  21805/160P 2157071360 214907126 215261200 181b 211 282
a: P<0.05 compared with pre-exchange
b: P<0.05 compared with 1st pre-exchange
Table 4. Changes of differential count after plasma exchanges
Test Ist 2nd 3rd 4th Sth 24hr 72hr 1wk
(%) pre/post  pre/post  pre/post  pre/post  pre/post
Neutrophil 75178 76/77 70/73 a73/78 473/78 73 70 71
Lymphocyte 18/16 17/16 21/19 a18/15  219/16 18 20 20
Monocyte 4/4 515 5/5 5/4 4/5 4 5 5

a: P<0.05 compared with pre-exchange
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