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Purpose 

In clinical settings, platelets are washed before administration to patients for the purpose of 

preventing side effects such as urticaria, fever, respiratory distress, decreased blood pressure and 

anaphylaxis from transfusion of platelet preparations. However, there are no clear guidelines for 

their indications, judgment of effects, composition of fluids used in washing, or washing 

methods, and no means of uniform evaluation for the prevention of side effects. The transfusion 

formulation subcommittee of our Society conducted a questionnaire survey on the use of 

washed and replaced platelet preparations in 2005 and 2006, and showed the effectiveness of 

washing and replacement of platelets in preventing side effects. These guidelines were prepared 

based on the results of that questionnaire survey, with the aim of safer and more appropriate 

preparation and use of washed and replaced platelets. Version V cites the references that support 

indication 1.  

 

Indications 

1: Cases in which side effects that cannot be prevented with preadministration of various drugs 

are observed two or more times1,2,3). 

Cases in which serious side effects such as anaphylactic shock are observed once.  

 

2: Cases in which only ABO-mismached PC-HLA is available. 

 When anti-A or anti-B antibody titer is low, there may be no advantage of reducing plasma 

volume4). However, ① when antibody titer is >128x, or ② the patient is a small child, it is 

desirable to transfuse washed and replaced platelets.  

 

Washing and replacement (preparation) 

Acetate Ringer solution and physiological saline are the main solutions used in washed and 



replaced platelet preparations. However, there is a difference in platelet function at 24 hours 

after washing and replacement,5,6,7) and so it is desirable to use a preparation depending on the 

time since preparation. The composition of washing and replacement solutions actually used is 

described in Document 1, and the method of preparation in Document 2. Refer to Document 3 

for actual replacement procedures.  

1) Selection of washing and replacement solution 

 M-sol, which contains sodium bicarbonate or electrolytes composed of ingredients 

similar to M-sol8) is preferable when the transfusion is performed on the day following 

preparation. However, washing weakens the antimicrobial/microbicidal activity in 

plasma, and so when administering on the day following preparation, the start of 

administration should not be unnecessarily prolonged.  

 When transfusion is conducted on the day of preparation, a solution other than M-sol 

that may be used is glucose acetate Ringer solution (G-sol).  

 When used soon after preparation, in cases when neither M-sol nor G-sol are used, 

physiological saline with added anticoagulant (S-sol) or frozen blood wash solution No. 

3 with added anticoagulant (B-sol) can also be used.  

 

2) Washing method: 

 Plasma replacement alone is sufficient. 

 With plasma replacement, clearing of no less than 90% of plasma is possible, and 

sufficient side effect prevention effect may be expected.  

 

Determination of transfusion effects 

If the washed and replaced platelets are concentrated, a roughly equivalent effect can be 

expected. In judging the effects of transfusion, it is desirable to use the CCI value, of which an 

objective determination can be made.  

According to “Use of blood preparations” (edited by the Ministry of Health, Labor and Welfare), 

when a platelet concentrate is transfused, the CCI value at 1 hour is normally ≥7,500/µl, and on 

the following day or after 24 hours ≥4,500/µl.  

 

Informed consent 

It is necessary to obtain informed consent in all cases prior to administration of washed and 

replaced platelets prepared in hospital.  



 

Observation of clinical symptoms at time of transfusion 

Close attention is needed for side effect prevention and whether there are adverse events.  

 

References 

1) Asada M, Sugano C, Kawamoto K, Ito S, Mine Y, Fujita M, Kanemitsu Y, Ashida T, 

Tsubaki K, Kanamaru A. Decrease in adverse effects with blood transfusion of 

washed platelet concentrate. Japanese Journal of Transfusion Medicine 48:32-36, 

2002 

2) Azuma H, Hirayama J, Akino M, Miura R, Kiyama Y, Imai K, Kasai M, Koizumi K, 

Kakinoki Y, Makiguchi Y, Kubo K, Atsuta Y, Fujihara M, Homma C, Yamamoto S, 

Kato T, Ikeda H. Reduction in adverse reactions to platelets by the removal of 

plasma supernatant and resuspension in a new additive solution (M-sol). Transfusion 

49: 214-218, 2009 

3) Yanagisawa R, Shimodaira S, Kojima S, Nakasone N, Ishikawa S, Momose K, 

Honda T, Yoshikawa K, Saito S, Tanaka M, Nakazawa Y, Sakashita K, Shiohara M, 

Akino M, Hirayama J, Azuma H, Koike K. Replaced platelet concentrates containing 

a new additive solution, M-sol: safety and efficacy for pediatric patients. Transfusion 

53: 2053-2060, 2013 

4) Berseus O, Boman K, Nessen SC, Westerberg LA. Risk of hemolysis due to anti-A 

and anti-B caused by the transfusion of blood or blood components containing 

ABO-incompatible plasma. Transfusion, 53:114S-123S, 2013 

5) Sasaki D, Kosunago S, Komiyama Y, Suzuki K, Urano S, Nakano T, Shimizu T, 

Kamiya T, Hiranuma T, Nishioka K, Ida Y. Comparison of platelet quality in 

washed platelet concentrates prepared with different synthetic storage solutions. 

Japanese Journal of Transfusion Medicine 47: 777-782, 2001 

6) Hirayama J, Azuma H, Fujihara M, Homma C, Yamamoto S, Ikeda H. Storage of 

platelets in a novel additive solution (M-sol), which is prepared by mixing solutions 

approved for clinical use that are not especially for platelet storage. Transfusion, 47: 

960-965, 2007 

7) Hirayama J, Azuma H, Fujihara M, Akino M, Homma C, Yamamoto S, Kato T, Ikeda 

H. Platelet storage in M-sol, a novel additive solution comprised of a mixture of 

solutions approved for clinical use. S, Ikeda H. Japanese Journal of Transfusion and 



Cell Therapy;54: 17-22, 2008 

8) Oikawa S, Sasaki D, Kikuchi M, Sawamura Y, Itoh T. Comparative in vitro 

evaluation of apheresis platelets stored with less 100% plasma versus bicarbonated 

Ringer’s solution with less than 5% plasma. Transfusion 2013; 53:655-660, 2013 

 

Attachment 1 

         Electrolyte solution for preparation of M-sol     

1. Solacet F (acetate ringer solution)   500 ml 

2. Meylon (7% sodium biocarbonate solution)   35 ml 

3. ACD-A    85 ml 

4. Diluted Mediject Mg (MgSO4 solution)   50 ml 

   (distilled water 460 ml+Mediject Mg 20ml)     

 

         Electrolyte solution for preparation of G-sol     

1. Veen D (glucose acetate ringer solution)   100 ml 

2. Meylon (7% sodium biocarbonate solution)   8 ml 

3. ACD-A    30 ml 

4. Distilled Water for Injection   102 ml 

 

Coposition of additive solution 

    G-sol(mM) M-sol(Mm) 

Sodium chloride   42.8  77.0  

Potasium chloride   1.7  3.0  

Calcium chloride   0.8  1.4  

Calcium acetate   19.3  34.7  

Glucose   115.7  15.3  

Trisodium citrate   9.4  9.4  

Citrate   5.2  5.2  

Sodium hydrogen carbonate   27.8  41.7  

Magnesium sulfate   0.0  1.6  

 


