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Apheresis: Clinical Indications 

Clinical Vignettes: 

ÅHematology

ÅCardiology/Vascular

ÅNeurology

ÅSolid Organ Transplantation

ÅAnatomy of an ASFA Fact Sheet



Hematology

Å40 yo M presenting to the Emergency Room:

ñI woke up and saw blood all over my pillowò

ÅVital Signs Stable

Å+ Epistaxis

ÅLabs: CBC: Hb 9gm/dl. Platelets 5000/micL

ÅLDH 2000. Haptoglobin- Undetectable

ÅWhat should we do?



Blood Smear



Hematology

ÅDiagnosis: Thrombotic Thrombocytopenic 

Purpura

ÅDeficiency of ADAMTS13 enzyme (cleaves 

multimeric vwf) typically due to an 

autoantibody

ÅTreatment: 

(a) Remove evil humor (autoantibody): TPE

(b) Provide ADAMTS13 enzyme: TPE

(c) Suppress autoantibody formation (eg. 

Steroids)



TTP

TPE:

ÅASFA Category I

ÅFrequency typically once daily with or without 

a taper

Å1-1.5 PV per exchange

ÅClinical and Laboratory monitoring (Platelets, 

Hb, LDH, haptoglobin, ADAMTS13 activity)

ÅLifesaving and primary treatment in this 

disease



Hematology-II

ÅAA male brought to the ED with symptoms of 

slurred speech and hemiplegia

ÅLabs: Hb 8. Bilirubin elevated

ÅHistory of multiple admissions for pain crisis 

ÅNo family history of disease

ÅHb electrophoresis: 97% HbS

ÅIs there a role for Apheresis?



Pathogenesis of Sickle cell 

Disease
ÅSingle nucleotide 

substitution in the beta 
chain of hemoglobin 
results in an amino acid 
change

Å 6(Glu->Val); 
2

S
2

ÅChanges the charge at a 
critical pocket

ïGlu (-ve); Val (neutral) Ÿ 

loss of negative charge



CLINICAL MANIFESTATIONS

ÅPainful crises - Bones, Viscera

ÅAcute chest syndrome

ÅCNS disease: Strokes, Chronic 

ischemic white matter disease

ÅPriapism

ÅAcute/chronic sequestration

ÅAplastic crises



Treatment Options for SCD
ÅCurrent therapies:

ÅHydration

ÅAntibiotics

ÅAnalgesics for pain crisis

ÅHydroxyurea (Increases HbF 

levels)

ÅAllogeneic Stem Cell Transplantion 

(SCT) remains the only curative 

treatment

ÅRed Cell Exchange



Erythrocytapheresis

ÅHighly effective in sickle cell disease the 

treatment of sickle cell disease

In the setting of Sickle Cell dx, used for:

ÅPrevention/recurrence of stroke (Cat I)

ÅAcute chest syndrome (Cat II)

ÅMultiorgan failure (Cat III)

ÅPriapism



Probability of Stroke Recurrence 

with Chronic Blood Transfusions 

Adams RJ et al, NEJM 2005 & 

Verduzco & Nathan, Blood, 

2009



Cardiac/Vascular

ÅñDoc, I have high cholesterol and a family 

history of premature heart diseaseò

Å35 yo M with both parents deceased due to 

complications of CAD

ÅOne angioplasty procedure performed 

previously

ÅLabs: Cholesterol 500. LDL 250

ÅOn maximal doses of statins



Xanthomas on knees

Courtesy G Dargo, ITxM



Xanthoma on right elbow

Courtesy G Dargo, ITxM



Treatment Alternatives for Severe 

Hypercholesterolemia

ÅPlasma exchange

Å LDL Apheresis

Rarely:

ÅLiver transplantation



Plasma Exchange

Removes LDL-C but: 

ÅNon-specific and removes the beneficial 

parts of plasma

- HDL-C (good cholesterol)

- Clotting factors



LDL Apheresis

A form of apheresis that eliminates the 

low density lipoprotein cholesterol 

fraction from blood by one of two 

methods:

ÅWorks by leading venous blood through 

a column which removes LDL 

cholesterol

ÅBy precipitating LDL with heparin at low 

pH
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ñSaw toothò Pattern of Lowering LDL-C 

with regular treatment
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Neurology

Å35 yo F presenting with difficulty swallowing 

and ambulation, and with ñdroopyò eyelids

ÅLaboratory values: Within Normal Limits

ÅTensilon test: Positive

ÅAChR antibody: Positive

ÅDiagnosis?



Myasthenia Gravis

ÅPatient develops autoantibodies to the ACh 

receptor in the motor neuron junction

ÅResults in weakness

ÅThymomas often associated with MG

ÅCan progress to respiratory distress that can 

become life threatening

ÅASFA Category I ï(1) Moderate-Severe MG

(2) Prethymectomy



Solid Organ Transplantation

Å42 yo male presenting with hemodynamic 

instability

ÅH/O Cardiac transplantation. High PRA. 

Recurrent rejection episodes

ÅCardiac Biopsy: Evidence of Acute Cellular 

Rejection

ÅTreatment with immunosuppressives and 

steroid boluses ineffective

ÅCan apheresis be useful? 



4) WBCs 

photoactivated 

with UVA light

2) Whole blood 

centrifuged; RBCs 

and plasma 

returned to the 

patient

3) WBCs collected and 

treated with 8-MOP

5) Treated 

WBCs 

returned to 

patient

UVADEX®

ECP steps

1) Blood is 

drawn into 

instrument





ECP:Whatôs in the bag?

Confidential

THERAKOS
a company

Platelets
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RBCs
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Dendritic cell
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Cells
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T cell
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Photoactivation
ÅAfter buffy coat is collected, 8-MOP directly 

injected into the bag.

ÅCells exposed to 1-2 J/cm2 of 
UVA light

ÅPhotoactivation time depends on:

ïTreatment volume

ïHematocrit of the 

buffy coat 

ïIntensity of the 

light bulb



Modified  from Gasparro FP.
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Photoactivation

of 8-MOP

Adapted from Gasparro FP.

Methoxsalen

DNA

Cytoplasm

Nucleus

1)Cell membrane damage

2)Irreversible binding to 

DNA



ECP in Cardiac Transplantation

ÅSuccessful use of ECP in human cardiac 

transplant recipients was first published in 

1992

ÅA multicenter, international, randomized, 

double-blind study on ECP use in rejection 

prophylaxis was published in 1999



Cardiac Rejection: Prophylaxis

Å60 consecutive eligible recipients of 

primary cardiac transplants 

Å2 Arms: Standard vs ECP

ÅPhotopheresis group received a total of 24 

ECP treatments (over 6 mo)

Barr et al, NEJM, 1999



Cardiac Rejection: Prophylaxis

After 6 mo:

ÅMean episodes of acute rejection per 

patient was higher in standard-therapy arm

ÅMore patients in the ECP arm had one 

rejection episode or none, and 

ÅFewer patients in the ECP arm had two or 

more rejection episodes 

Barr et al, NEJM, 1999



ECP in Cardiac Rejection

ÅSeveral reports show beneficial effects of 

ECP in the management of cardiac 

rejection (biopsy proven)

ÅAll studies are retrospective

ÅUsed to treat refractory rejection (typically 

cellular)



ECP Decreases Risk of Rejection 

With Hemodynamic Compromise

Kirklin J et al. J Heart Lung Transplant 2006;25:283



ECP-Treated Cells Transferred to Another 

Mouse Confer Increased Cardiac 

Transplant Survival

George J. J Heart Lung Transplant 2008;27:616



ECP Induces Tolerogenic Dendritic Cells 

In Vitro and Regulatory T Cells In Vivo

Lamioni  A et al. Transplantation. 2005; 79:846



Cardiac Transplantation & ECP: 

ASFA Recommendations

ÅCategory I: Cardiac Rejection Prophylaxis

ÅCategory II: Treatment of Cardiac 

Rejection (Cellular Rejection)



Transplantation: Renal

ÅñI need a kidneyò

Å55 M Hypertensive male with ESRD

ÅBlood group O. Wife is Blood group A and 

wants to donate her kidney

ÅCan apheresis enable this transplant?



Plasmapheresis

Transplantation Waitlist

ÅDemand (~100,000) exceeds supply 

(~15,000) for solid organs

ÅApril 2009 (US Renal Tx waitlist):
ÅTotal ~84,000

ÅO 44,385

ÅA 23,779

ÅB 13,672

ÅAB 2,363



Why do we need ABOi renal Tx?

ÅLonger average wait for blood group O 
and B individuals

ïB 5.8 yrs 

ïO 5.2 yrs

ïA 3.4 yrs

ïAB 2.4 yrs

ÅIn the US, the probability that a pair of 
individuals will be ABO incompatible is 
36%



ABO Incompatible Renal 

Transplants

Plasma Exchange Protocols

ÅGoal is to reduce preformed anti-donor 

antibodies to prevent hyperacute rejection at 

the time of transplant

ÅGoal is to maintain low antibody titers 

immediately post-transplant to allow for graft 

accommodation


