


Besides conventional medical therapies, therapeutic apheresis has 
become an important adjunctive or alternative therapeutic option to 
immunosuppressive agents for primary or secondary kidney
diseases and kidney transplantation. 
The available therapeutic apheresis techniques used in
kidney diseases, including plasma exchange, double-filtration 
plasmapheresis, immunoadsorption, and low-density lipoprotein 
apheresis. 

Plasma exchange is still the leading extracorporeal therapy.
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Mechanisms of TPE

1-Removal of a pathogenic substance from the plasma

Removal of antibodies
Removal of immune complexes
Removal of cytokines and chemokines

2-Delivery of large amount of deficient plasma components

Replacement of missing plasma components









Plasma Separation by TPE
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In principle there are 2 methods how to separate plasma

Centrifugation
Separation of plasma by centrifugal power

Filtration
Separation of plasma by membrane filter



Machine

During TPE, the plasma can be separated from the corpuscular components of 

the blood by Centrifugation, Membrane filtration , or both.

Centrifugation is based on the differences in density of the various blood 

components. cTPE is achieved using a rapidly rotating centrifuge which 

separates plasma from the rest of blood based on density & centrifugal force.

Centrifugation is the apheresis method employed when specific blood 
fractions are targeted. 

Filtration takes advantage of differences in particular size to separate 

plasma. mTPE is achieved by a hollow fiber which separates plasma from the 
rest of blood based on pore size.
Plasma constituents are nonselectively removed across a semipermeable 
membrane.
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Plasma separation by Centrifuge

Plasma                                 1.025-1.029

Thrombocytes                        1.040

Leucocytes                  1.070-1.092

Erythrocytes       1.093-1.096

Whole blood Separated plasma

Specific gravity of blood components in g/ml (kg/m2·s2)





Plasma separation by filtration

Holow fibres

Plasma compartment

Blood 
compartment

Housing

Structure of plasma filter

Inlet blood

Outlet  plasma

Outlet blood









Basic Principles and Considerations of TPE

1-When to Consider
2- Vascular Access
3- Total Plasma Volume
4- Number of Sessions & Interval Between Sessions
5-Anticoagulation
6- Type of Replacement Fluid
7- Drug Dosing







PE is a therapeutic procedure in which plasma is first separated 

from other components of blood and then discarded and replaced 
with substitute fluid.

PE non-selectively removes all substances, such as pathologic 

antibodies, immune complexes, inflammatory mediators, 
albumin, and other useful components in the plasma. 
Therefore, the fluid removed must be replaced to avoid significant
hypovolemia.

Albumin, saline, or a combination of albumin and saline are the 

replacement fluids of choice. FFP should be used as the 
replacement fluids for TTP, TTP/HUS, or TMA.

Replacement Fluids







Therapeutic plasma exchange: overview





Therapeutic apheresis has become an important 

adjunctive or alternative therapeutic option to 

immunosuppressive agents for primary or secondary 

kidney diseases and kidney transplantation.
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We should still give TPE for 
some cases of AAV

esp for pts who are RPGN & 
pts with really “bad” DAH



TTP
TMA is the most common indication of PE.

Clinical characteristics include thrombocytopenia and 
microangiopathic hemolytic anemia (MAHA) in combination 
with deficiency of plasma ADAMTS13 activity (<10%).

In most patients, IgG autoantibodies against ADAMTS13 are 
present. TPE aims to remove anti-ADAMTS13 antibodies while 
replacing ADAMTS13 activity through frozen plasma.

TPE prescription:
○ Plasma volume: 1-1.5 EPV
○ Frequency: Daily
○ Replacement fluid: Frozen plasma
○ Duration: Daily until platelet count is >150 × 103/μL
and lactate dehydrogenase level is near normal for 2-3
consecutive days



In several nonrandomized trials, PE was Found to be effective in reducing antiGBM
abs, improving renal function and DAH. The KDIGO glomerular diseases guideline 
recommends TPE except in patients who require dialysis with (1) 100% crescents 
or (2) >50% global glomerulosclerosis and no pulmonary hemorrhage.

Anti-GBM Disease

TPE prescription:
○ Plasma volume: 1-1.5 EPV
○ Frequency: Daily
○ Replacement fluid: Albumin or frozen plasma if DAH is
present
○ Duration: Minimum of 10-20 days and until resolution
of active glomerular and/or pulmonary injury; some
providers continue until antibody testing is negative,
although the necessity of this approach has not been
established with certainty; if seronegative disease at
presentation, minimum of 10-20 days and until resolution
of active organ injury

.



ANCA associated Vasculitis

For patients with severe clinical symptoms such as 
DAH or RPGN, PE is used as the first-line therapy.

MEPEX study: 137 patients with severe renal disease/ higher 
rate of renal recovery & dialysis independence in PE group

PEXIVAS study: 704 patients with kidney dysfunction or DAH 
/ showed a transient benefit but did not reduce mortality or 
incidence of ESRD in long term

KDIGO: PE can be considered in patients with Cr> 5.7 and in 
patients with DAH  / hypoxemia.



ANCA associated Vasculitis

TPE prescription:
○ Plasma volume: 1-1.5 EPV

○ Frequency: Daily or every other day

○ Replacement fluid: Albumin or frozen plasma if 

DAH present

○ Duration: Seven sessions over a median period of 

14 days (as many as 12 sessions have been 
reported)



Transplantation 

1- Desensitization in ABO incompatible

2- Desensitization in HLA incompatible

3-ABMR

4- Recurrence of FSGS after kidney transplantation









Conclusion

TPE, is a routine method that separates plasma from blood cells to remove 

pathological factors or to deliver deficient ones. Consistently, it is used for 
numerous diseases characterized by the presence of harmful circulating 
factors or the deficiency of protective components.

It can be organ and life saving in many diseases.

In patients with TTP and anti GBM disease, the efficacy of TPE has been 
confirmed.


