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Erythrocyte exchange was performed in a case with 
cerebral malaria admitted to the intensive care unit. The 
patient responded well with complete remission.

The search for the new TA indications reported in the 
2016 ASFA guideline, excluding pediatric diseases, re-
vealed that TA was performed only in one patient with 
postpartum HELLP syndrome. Although some other dis-
ease entities included in the new indications were diag-
nosed, no other case had any TA treatment (Table 2). 

There were no deaths related to TA modality itself. 
Adverse events (related to procedures included nausea/
vomiting (n =9, 9.37 %), hypotension (n =8, 8.33 %), 
muscle cramps due to hypocalcaemia (n =6, 6.25 %), al-
lergic reactions (n =6, 6.25 %) with one patient requiring 
cardiopulmonary resuscitation with eventual recovery, 
thrombocytopenia (n =4, 4.16 %), and leukopenia (n =2, 
2.08 %), respectively. Central venous catheter-related 
complications were hematoma at the catheter insertion 
site (n =3, 3.15 %), clotting in lines (n =2, 2.08 %) which 
resulted in procedure interruption, and reinsertion of the 
catheter at another site because of low flow (n =1, 1.04 
%). 

The case mortality rate was calculated as 16.66 % (n 
=16), and all mortalities were due to either primary dis-

ease or its complications (Table 3). The cause of death 
was sepsis with multiorgan failure in ten of the patients 
of whom seven had hematological diseases (leukemias). 
In the rest of the patients, a definite cause of death could 
not be inferred from medical records.

Discussion	
TA modalities with developing more selective plasma 

separation and extracorporeal blood processing tech-
niques have secured their place in clinical routine for 
many different disorders and with various techniques re-
lated to the diagnosis and equipment of the center1,7,8. The 
procedures available for clinical practice include TPE, 
DFPP, IA, cytapheresis (thrombocytapheresis, leukocy-
tapheresis, erythrocytapheresis), erythrocyte exchange, 
high volume plasma exchange, filtration-based selective 
apheresis, extracorporeal photopheresis, and rheophere-
sis. As outlined by tandem ASFA guidelines, some of 
these modalities are the primary therapy for specific dis-
orders (category I), and some are indicated to be second-
ary or adjunctive therapy (category II)1,5.

The World Apheresis Registry reported web-based 
data of fifteen centers from seven countries between 2003 
to 2007. According to this registry, plasma exchange was 

Table 1: The diseases, modalities, and indication categories for therapeutic apheresis procedures performed between June 2016 
and July 2018 that were included in the study.

Diseases Patient No  Modality Type Sessions No Indication 
category

Hematological diseases/disorders 57
     TTP 25 TPE 313 I

     Hyperleukocytosis (acute/chronic leukemias) 13/7 Leukocytapheresis 118 III/
undefined

     TMA (diarrhea +/complement mediated) 6 (4/2) TPE 31 III(5)/IV(1)
     Hyperviscosity (MM/WM) 4 (2/2) TPE 33 I
     Aplastic anemia 1 TPE 3 III
     HELLP (postpartum) 1 TPE 3 III
Nephrological diseases 23
     ANCA-associated vasculitis 10 TPE 60 I
     Antibody-mediated rejection 6 TPE 18 I
     FSGS (post-transplantation/steroid resistant  
       nephrotic syndrome with hyperlipidemia)

5 (3/2) TPE/DFPP 21/4 I(3)/III(2)

     Cast nephropathy (MM) 1 TPE 3 II
     Scleroderma renal crise 1 TPE 5 III
Endocrinology and metabolism diseases 11
     FH 11 DFPP/IA 18/81 II

Neurological diseases 1
     Neuromyelitis optica 1 IA 2 II
Sepsis with multiorgan failure 3 TPE 6 III
Malaria 1 ErythrocyteExchange 1 III
Total 96 720

No: number, TTP: thrombotic thrombocytopenic purpura, TMA: thrombotic microangiopathy, HELLP: hemolysis, elevated liver enzymes, 
and a low platelet count, ANCA: antinuclear cytoplasmic antibody, FSGS: focal segmental glomerulosclerosis, MM: multiple myeloma, WM: 
Waldenstrom macroglobulinemia, FH: Familial hyperlipidemias, TPE: therapeutic plasma exchange, DFPP: double filtration plasmapheresis, 
IA: immunadsorption.


