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ABS TRACT  
 

BACKGROUND 

Therapeutic plasma exchange is a process where the blood collected from patient is 

passed through an apheresis instrument where the plasma is removed and discarded 

and reinfusion of blood cells done with replacement fluids like plasma or albumin to 

the patient.1 It is to remove pathogenic autoantibodies, immune complexes, 

cryoglobulins and toxins present in the plasma. Plasma exchange is considered 

effective and cheaper immunomodulatory treatment when compared to intravenous 

immunoglobulin (IVIG).2 We present our institutional experience with therapeutic 

plasma exchange (TPE) in treatment of various non-neurological and neurological 

diseases. Our study was conducted to assess the indications, complications and 

outcome of TPE in the treatment of patients. 

 

 

METHODS 

A retrospective study of TPE procedures was carried out in the Department of 

Immunohaematology and blood transfusion, M.G.M Medical College and Hospital, 

Navi Mumbai from June 2018 to June 2020. A total of 45 procedures were performed 

among 13 patients between 4 years of age to 66 years of age. Clinical parameters were 

checked, and laboratory investigations were done before the procedure. Data was 

collected from the requisition forms by the clinicians and the apheresis database. 

 

RESULTS 

A total of 47 procedures were carried out among 13 patients. TPE is a safe and 

effective procedure for treating patients with neurologic and non-neurological 

diseases. Most common indication was Guillain Barre syndrome followed by 

myasthenia gravis. Incidence of adverse reactions was 7.6 %. 

 

CONCLUSIONS 

TPE is a safe and effective procedure for treating patients with neurologic and non-

neurological diseases. It benefited 10 out of 13 patients, and they showed complete 

recovery. 
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BACK GRO UND  
 

 

 

Therapeutic plasma exchange (TPE) is an extracorporeal 

(outside the body) blood purification procedure discovered 

more than a hundred years ago.1 It includes removal of 

pathogenic substances like lipoproteins, auto-antibodies and 

immune complexes circulating from the plasma2 and plays an 

important role in the management of several diseases. 

It is a process in which the patient’s blood is processed 

through apheresis machine, where the plasma is removed and 

discarded with reinfusion of red blood cells and replacement 

of fluids such as fresh frozen plasma or albumin to the patient 

depending upon the requirements. TPE was first implemented 

in the year 1952 in multiple myeloma to treat hyperviscosity 

and its varied outcomes. The implied method of blood 

purification involves removal of high molecular weight 

proteins from a blood volume passing through membrane 

plasma separator.3 The patient blood is collected into the 

circuit, separating the plasma from the cellular component 

which is retained. The diseased plasma is discarded and 

replenished with replacement fluids.3 

Plasmapheresis techniques - There are two fundamentally 

different techniques used for performing plasmapheresis-

centrifugation or filtration.4 In centrifugation apheresis, whole 

blood is separated into four blood components depending on 

their different densities. The whole blood passes through a 

filter to separate the plasma components from the larger 

cellular components of red blood cells, white blood cells and 

platelets in filtration apheresis.5 Dr José A. Grifols Lucas 

introduced therapeutic plasma exchange in 1950 - 1951. 

Schwab and Fahey in the year 1960 performed the first 

therapeutic plasma exchange to decrease elevated globulin 

level in a macroglobulinemia patient.3 TPE is normally 

restricted to 1 or 1.5 plasma volumes. 

The basic aim of this treatment is to limit and try reversal 

of the pathological process mediated by the offending 

substance causing the disease.6 The disadvantage is that it 

requires a clinician and transfusion medicine physician 

consultation to agree to carry out the procedure. Filtration 

plasma exchange is normally advised and done by specialties 

like nephrology and intensive care units. Continuous veno-

venous haemodialysis and filtration apheresis can be carried 

out simultaneously, improving the patient care. The size of the 

molecules removed corresponds to the filter type which varies 

on the basis of pore size.7 

TPE is a rational therapy for diseases where the 

pathogenesis may be linked to toxic biologic substances that 

may have relatively higher molecular mass > 15000 D.8 The 

period between 1963 and 1968 was crucial for [U.S.] National 

Cancer Institute as the modern plasmapheresis came into 

existence.  

The TPE comprises of five main steps. The steps are as 

follows - 

 Installation of the kit. 

 Priming. 

 Separation. 

 Reinfusion. 

 Removal of the apheresis kit. 

The advantage of using fresh frozen plasma as an exchange 

fluid in TPE is that it can also replace missing plasma 

components, e.g. a disintegrin and metalloproteinase with a 

thrombospondin type 1 motif, member 13 (ADAMTS13) in 

TTP. TPE is used in the intensive care setting for e.g. sepsis 

with multi organ failure or hypertriglyceridemia induced 

pancreatitis8,9 as it removes a plethora of pro-inflammatory 

cytokines despite lack of data.4 

 

 

Pr ocedur e o f  T PE  

Therapeutic plasma exchange is based on the following 

Criteria 

 A pathogenic substance present in the blood that causes 

disease or its symptoms. 

 That substance can be removed by TPE than by body's 

mechanisms.10 

During the procedure, pre-calculated quantity of plasma is 

removed and replenished with prescribed replacement fluids 

(fresh frozen plasma or albumin). 

 

The factors affecting the response of TPE in the patient 

depends on the plasma volume (PV) removed, the patient’s 

total blood and plasma volume.11 The volume of plasma 

exchange depends on the plasma volume of the patient. After 

one plasma volume exchange, the material to be discarded will 

be 35 % of the initial value and one more exchange would 

further decrease to 15 %. It is advised to perform TPE for the 

optimum time period and volume to assess the potential drug 

removal of therapies like various immune modulating agents 

so that proper infection prevention and control measures are 

followed. 

Therapeutic plasma exchange has a definite role in the 

treatment of patients with Guillain Barre syndrome (GBS), 

chronic inflammatory demyelinating polyradiculoneuropathy 

(CIDP), poly neuropathies and myasthenia gravis.12 TPE 

procedure withdraws between 60 to 150 ml / minute 

permitting to process one plasma volume in almost about 2 to 

3 hours.13 Proper and adequate venous access for TPE is 

mostly peripheral or central venous catheter, patency of the 

veins is important for uneventful procedure.14 The American 

Society for Apheresis elaborated and discussed categories of 

indications for therapeutic apheresis.9 Main complications 

associated with TPE are bleeding, thrombosis, hypotension, 

infections, mild arrhythmias and hypersensitivity catheter-

related infections.15 

 

 

Obje c ti ve s  

 To study the role of TPE in the treatment of neurological 

and non-neurological diseases. 

 To observe the experience related to the indication, 

complication and ultimate outcome of TPE. 

 

 
 

ME TH OD S  
 

 

This retrospective study was conducted at Department of 

Transfusion Medicine (blood bank) of a tertiary care hospital, 

located in Kamothe, Navi Mumbai, India, for a period of two 

years i.e., from June 2018 to June 2020. All the patients 

indicated for TPE by the physician admitted in our hospital 

were included in the study. Proper clinical and laboratory 

investigations like patient's blood counts, electrolytes, serum 

proteins, coagulation profile and vitals were analysed and 
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steps were taken. The consent was taken from the patient or 

relative and was attached in the documents. 

TPE was performed using a double lumen haemodialysis 

catheter by central or femoral venous access with intermittent 

cell separator. The procedures were mostly scheduled on 

alternate days for a total interval of 8 to 12 days. The 

separation was achieved by centrifugation, patients received 

anticoagulation with citrate which differs in proportion from 

1:12 to 1:14 and replacement of fluids was done depending on 

the volume, time and type of the replacement fluids for every 

patient. Prophylactic intravenous (IV) calcium gluconate was 

a part of the protocol. Plasma exchanges were performed with 

5 % albumin, fresh frozen plasma, 5 % albumin combined 

solution and FFP (on an average 5 - 6 units were used) 

according to the clinicians and intensivists. 

The approval to conduct the study was taken by the 

institutional ethical committee. 

 

 

Ma ter i a l s  Requi r e d for  TPE  

1. Equipment: FK Comtec Cell Separator 

2. PL1 plasma exchange kit. 

3. Acid citrate dextrose (anticoagulant). 

4. Normal saline (1000 ml), normal saline (500 ml). 

5. Replacement fluid - Fresh frozen plasma / albumin (5 %) 

/ normal saline. 

6. Sterile gloves, sterile drape, sterile gauze, betadine and 

spirit. 

7. Sterile artery forceps and scissors. 

8. Calcium gluconate vial. 

9. 10 cc syringe. 

10. Emergency tray. 

Total 47 procedures were performed among 13 patients. 

On an average, 1 to 6 cycles were performed per patient. Our 

study was approved by the institutional ethical committee. 

 

 

Me thod o f  Da ta Coll ec ti on  

Systematic recording of the following details were ensured at 

the time of procedures. 

 Indications. 

 Number of cycles. 

 Volume of exchange and replacement. 

 Patient’s response to the procedure. 

 

Details of the patient were analysed from the Blood bank 

records which included apheresis register, apheresis file, 

requisition forms, patient records and laboratory results. 

Following data was checked in apheresis and requisition 

forms. 

Our hospital uses the PL1 kit Set for Fresenius Kabi Comtec 

cell separator. 

1. Name, age, sex, height and weight of the patient. 
2. Clinical diagnosis. 
3. Indication for TPE. 
4. Name of the department requesting TPE. 
5. No of cycles required. 
6. Blood group of the patient. 
7. Laboratory investigations of the patient. (Hb, HCT, serum 

calcium, serum albumin). 
 

 

 

 

S ta ti s ti cal  An aly si s  

Statistical analysis carried out and P-value and chi-square test 

were calculated using Microsoft excel and R software 3.6.2. 

The statistical analysis was done by using chi-square test. The 

level of significance used was 5 %. P-value less than that of 

0.05 was considered to be significant. R-software, version 3.6.2 

along with Microsoft-Excel is used for statistical analysis 

purpose. 

 

 
 

 

RES ULT S  
 

 

 

Demogr aphi c  F ea tur e s  

13 patients underwent TPE during the period from June 2018 

to June 2020. A total of 47 sessions were done. It included 8 

males and 5 females with maximum cases in the age group 

between 0 to 75 years. Age group 31 - 40 years had maximum 

number of cases. 

 

Diagnosis No of Patients 

Guillain-Barre syndrome 

(Category I) 
05 (39 %) 

Myasthenia gravis 

(Category I) 
03 (23 %) 

Immunological disorders 

(Category I) 
02 (15 %) 

Rapidly progressive glomerulonephritis 

(Category I) 
02 (15 %) 

Multiple organ dysfunction syndrome 

(Category III) 
01 (8 %) 

Table 1. Indications for TPE 

 

 

Figure 1. Gender Wise Distribution 

 

Age No of Patients 

0 – 10 1 

11 – 20 1 

21 – 30 1 

31  – 40 4 

41 – 50 2 

51 – 60 1 

61 – 70 3 

Table 2. Age Wise Distribution 

 

 Count Percentage 

Complete recovery 10 76.9231 

Death 3 23.0769 

Basic Data Distribution 

 Value P-Value 

Chi-square 3.77 0.051 

Table 3. Chi-Square Test Results 

 

 

Indi ca ti on s o f  TP E  

The most common indication for TPE in our hospital was 

Guillain Barre syndrome (39 %) which was followed by 

62%

38%

Male Female
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myasthenia gravis (23 %). The other indications were 

immunological disorders5 (15 %), rapidly progressing 

glomerulonephritis (15 %) and multiple organ dysfunction 

syndrome (8 %). 

 

 

Reque s ti ng D epar tme nt s  

Most of the cases were from the medicine department (92 %) 

followed by paediatrics department (8 %). 

 

 

Out come o f  TP E  

There was complete recovery in 77 % (10) cases whereas 23 

% (03) resulted in death due to other complications and not 

TPE. 

 

 

Compli c a ti on s o f  TP E  

Hypocalcemia and twitching were the most common 

complication (67 %) followed by hypotension (23 %). 

 

 
 

DI SCU S SI ON  
 

 

In our study, we assessed the role of therapeutic plasma 

exchange as a treatment modality for non-neurologic diseases 

and neurologic diseases. A total of 47 cycles were carried out 

for 13 patients, and out of 13 patients, 10 (76.92 %) benefited 

with therapy. 3 of 13 (23.07 %) patients experienced adverse 

reactions, 2 patients experienced hypocalcaemia & twitching 

and 1 patient experienced hypotension. 

GBS was found to be the main indication in our study that 

had 13 patients accounting to 39 %. Both TPE and IVIG were 

advisable treatment options in GBS, as they were equally 

effective and better than the conservative approach. 

Ghonemy et al. conducted a prospective study for a period 

of one year. 276 TPE were carried out for 57 patients of which 

49 showed improvement, 2 showed no improvement and 6 

deaths. The most common indications were GBS, myasthenia 

gravis followed by immunological disorders. The most 

common complications were hypotension and allergic 

reactions. 

In the study by S. Bobati et al. a retrospective study was 

carried out for a period of 9 years where in 584 TPE were 

carried out for 161 patients of which 115 showed excellent 

improvement, 46 showed moderate improvement and no 

death. The most common indications were GBS, myasthenia 

gravis, haemolytic–uremic syndrome (HUS) followed by 

thrombotic thrombocytopenic purpura (TTP) and CIDP. The 

most common complications were hypotension, inadequate 

vascular access, chills and rigors.16 

In the study by Joyutpalet al. a retrospective study was 

carried out for a period of 3 years where in 349 TPE were 

carried out for 63 patients of which 49 showed improvement 

and 14 deaths. The most common indications were GBS, 

myasthenia gravis, CIDP followed by multiple sclerosis. 

The American Society for Apheresis has discussed and 

enumerated the absolute categories of indications for the 

therapeutic apheresis. The indications of American Society for 

Apheresis (ASFA) are Category I: Treatment by apheresis is a 

first line modality, Category II: Treatment by apheresis is a 

second line therapy when first line failed or are not tolerated, 

Category III: There is no proven benefit due to insufficient 

data, Category IV: Where therapy seems to be harmful.17 

 
 

Studies 

Number of 
Cases Showed 
Improvement 
(Percentage) 

Total  

Cases 

Comparison of Proportion 
of Improvement against 

Present Study** 

   
Chi-Square 
Test Value* 

P-Value 

Ghonemy et.al. 49 (85.96) 57 0.644 0.4224 

Shreedevi et.al. 115 (71.43) 161 0.178 0.6729 

Joyutpal et.al. 49 (77.78) 63 0.005 0.9463 

Present study** 10 (76.92) 13 Not Applicable Not Applicable 

Table 4. Comparison of Observed Proportion against Different Studies 

*test of two proportion 

 

 

Indi ca ti on s o f  Ther apeu ti c  P la sm a E xch a nge  

The most common indication for TPE in our hospital was 

Guillain Barre syndrome (39 %) which was followed by 

myasthenia gravis (23 %). The other indications were 

immunological disorders (15 %), rapidly progressing 

glomerulonephritis (15 %) and multiple organ dysfunction 

syndrome (8 %).18,19 

 

 
 

 

CONC LU S ION S  
 

 

 

A total of 47 procedures were carried out for 13 patients. TPE 

is a safe and effective procedure for treating patients with 

neurologic and non-neurological diseases. It benefited 10 out 

of 13 patients (76.92 %), it was found that the most common 

indication in our tertiary care centre was Guillain Barre 

syndrome followed by myasthenia gravis. According to our 

assessment, TPE is advised to be utilised earlier in critically ill 

patients (within 7 to 14 days of onset of illness). 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jemds.com. 

Financial or other competing interests: None. 

Disclosure forms provided by the authors are available with the full 

text of this article at jemds.com. 
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