
News from the Swedish and WAA 

Apheresis registry –

The new version is launched.

Bernd Stegmayr

Department of Internal Medicine, 

University Hospital, Umeå, Sweden



Toxic Epidermal Necrolysis



WAA – registry founders: 

Stegmayr BG,

Korach JM, 

Rock G,

Norda R, 

Ramlow W

Guillevin, L

Ivanovic P



Design of the WAA Registry

•Single-centre coded

•Patients are coded

•No expenses

•Non-competitive evaluation

•Local 

•National

•Global

•Allows single/multi- centre studies 



WAA Apheresis Registry

WAA Apheresis Registry

Location: Home Welcome

Menu

- Contact Welcome to the WAA Apheresis Registry

- Information 

- Log in Register to gain access

New site at www.waa-registry.org



WAA Apheresis Registry
Location: Home » Registries » Test Registry 1 » Treatments for TEST04 » 

Add (fixed number) treatment for TEST04 Settings :: Administration

Add (fixed number) treatment for TEST04
Treatment number:
Patient code:
Admitted to apheresis because of:    Therapeutic apheresis         Retrieval of components 
Acute indication: No          Yes 

Locked by study
Age (years):
Gender: Male        Female 
Weight (kg):
Height (cm):
Haematocrit:
Treatment diagnose - ICD code or text:
Previous apheresis treatment
Date of first apheresis:
Date of current apheresis:
Access:
Access specification:
Apheresis procedure:
Device 1 for apheresis:
Device 2 and/or absorber:
Anticoagulation:
Used/processed/exch. volume (mL):
Replacement fluid 1+2: mL used :  mL used:  
Replacement fluid 3+4: mL used :  mL used:  
Comment:
Adverse event: No           Yes 



Adverse event: No         Yes 
If yes - enter severity grade (1-4) below and enter
ICD code and reason/diagnose for adverse events

Worst AE: Diagnose/reason:  
2nd worst AE: Diagnose/reason:  
3rd worst AE: Diagnose/reason:  

Interrupted treatment: No         Yes 

Reason if interruption was due to 
other than adverse event reason: 

Death due to apheresis
(Fax severe adverse event form to +46-90-134550): 

Clinical evaluation criteria
Health condition 1:

Patient quality of life:

Glomerula filtration rate

s-creatinine

SOFA score

Dialysis (1=yes, 2=no)

Ventilator ther. (1 yes, 2 no)
Clinical variable 1:
Clinical variable 2:
Clinical variable 3: Ok 

If the diagnosis  is:  septic shock 



Material

More than 100  centres applied for a log in 

code - from more than 20 countries. 

Out of these, 20 centres from 11 countries have 

been actively entering more than few data at 

the internet site from 2003-2009.  

A total of >21000 procedures were registered in 

> 3000 patients.



Audzijoniene J, Griskevicius A: Vilnius, Lithuania 

Axelsson CG: Orebro , Sweden

Berlin G: Linkoping, Sweden 

Blaha M: Hradec Kralove, Czech Republic 

Efvergren M: Huddinge, Sweden, 

Eloot S: Ghent, Belgium

Knutson F, Norda R, Nilsson T: Uppsala, Sweden

Lalic K: Serbia

Liumbruno G, Centoni P, Molfettini P: Livorno, Italy

Newman, E: Concord, Australia

Nilsson Sojka B, Stegmayr B :Umea, Sweden

Ptak J: Frydec-Mistek, Ostrava, Czech Republic

Ramlow W, Prophet H: Rostock, Germany

Stojkovski L: Skopje, Macedonia 

Tomaz J: Coimbra, Portugal

Witt V: Vienna, Austria

Responsible persons in 20 Centers entering data:



Results

Gender: 41% were women. 

Mean age: 51 years (range 1-94 years); 7%were ≤21 years, 4% ≤16years 

(9m-)

- no difference between the genders (w 50.7, m 51.6 years). 

Indications:

Neurological diseases 12%*

Haematological 8% 

Lipid apheresis 3%

Transplant issues 6.5%

Stem cell collection approx 31%

A median of 7 treatments/patient have been performed (range 1-140). 

Therapeutic apheresis: 67% 

Retrieval of blood components: 33% 



Distribution of apheresis patients in the registry



Procedures used

Plasma exchange

centrifugation

filtration

Leukapheresis, 

Erythrapheresis, 

Platelet apheresis, 

LDL-apheresis, 

Photopheresis 

Various types of adsorption (incl ABO mismatch for 

transpl).



Sweden % Czech republ. % Lithuania %
Childrens 
center   %

1 Lipid dist. 17 MG 26 GVHD 38 GVHD 40

2 Myeloma 7 Lipoprotein d. 11 GB 29
Donor 
Stemcells 10

3 GVHD 6 TMA 9 MG 9 Encephalitis 6

4 TMA 6 Myeloma 6 Scezary s. 7 Sepsis 4

5 Waldenström 4 AcMacula Deg 4 Lipid dist. 9
D552 
Anemia 3

6
Allergic 
Angitis 3 GB 4

Allergic 
Angitis 1

EWING 
Sarcoma 3

7 GB 3 Sepsis 3 Reject kidney 1
Neuroblast
oma 3

8 Reject kidney 3 Lipid dist. 5 TMA 1 Cancer Adr. 3

9 Wegeners gr. 3 Fe disturbance 2 Lymphoma T 1
Cancer 
Kidney 2

10 Hypervisc. 2 Polycyt. Sec. 2 RA seropos. 1
Sickle cell 
An. 2

11 MG 2 Waldenström 2 SLE 1



Adverse events (AE)

Graded as:

- mild - no need for change of therapy or need for 

medication 

- moderate - need of medication 

- severe - need of medication and interruption of therapy

- death due to apheresis procedure

-Interruption: any reason



Adverse events (AE)
AE in 5.6 % of the procedures

- mild 2.7 %, 

- moderate 2.4 % 

- severe 0.4 % 

- death due to apheresis - none

-Interrupted 2.4 (2.7)%

There were significant differences between the centres regarding 

mild and moderate AEs. 

The incidence of hypotension varied  (0.36- 3.23%) between 

centres.

There was no significant difference in severe AEs between the 

centres.



Adverse events

year



Adverse events- graded
%

Year



Adverse events in percent
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Most frequent AEs

• Puncture problems (29%)

• Tingling around the mouth (20%)

• Hypotension (18%)

• Urticaria (9%)



Conclusion part 1

Data from the registry shows that 

-approaches to apheresis varies

-data helps us to learn from each others experience e.g.,

to reduce AEs and 

to improve efficacy

With more centers entering data into the registry comparisons will be 

even more meaningful.

Therefore- Consider to participate in registration

www. waa-registry.org Link to  the registry



Adverse event: No         Yes 
If yes - enter severity grade (1-4) below and enter
ICD code and reason/diagnose for adverse events

Worst AE: Diagnose/reason:  
2nd worst AE: Diagnose/reason:  
3rd worst AE: Diagnose/reason:  

Interrupted treatment: No         Yes 

Reason if interruption was due to 
other than adverse event reason: 

Death due to apheresis
(Fax severe adverse event form to +46-90-134550): 

Clinical evaluation criteria
Health condition 1:

Patient quality of life:

Glomerula filtration rate

s-creatinine

SOFA score

Dialysis (1=yes, 2=no)

Ventilator ther. (1 yes, 2 no)
Clinical variable 1:
Clinical variable 2:
Clinical variable 3: Ok 

If the diagnosis  is:  septic shock 



Adverse event: No         Yes 
If yes - enter severity grade (1-4) below and enter
ICD code and reason/diagnose for adverse events

Worst AE: Diagnose/reason:  
2nd worst AE: Diagnose/reason:  
3rd worst AE: Diagnose/reason:  

Interrupted treatment: No         Yes 

Reason if interruption was due to 
other than adverse event reason: 

Death due to apheresis
(Fax severe adverse event form to +46-90-134550): 

Clinical evaluation criteria
Health condition 1:

Patient quality of life:

Glomerular filtration rate

s-creatinine

Antibody titre

Dialysis (1=yes, 2=no)

Ventilator ther. (1 yes, 2 no)
Clinical variable 1:
Clinical variable 2:
Clinical variable 3: Ok 

If  rapidly progressive glomerulonephritis 



A

C

D
E

B

Centers A-E

with apheresis

Center-comparison of treatment-
if centers are similar in general treatment 

quality



Center-comparison of treatment-
if centers are similar in general treatment quality

A

C

D
E

B

Centers A-E

with apheresis

treatment mode 1

treatment mode 2



Comparison of various apheresis 

protocols

Improved

Worsened

Centre

A

Centres

B-E



Center comparison of treatment-

if centers are similar in quality 

A

C

D
E

B

F

G
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Centers A-E

with additional apheresis
Centers F-K

no apheresis



Comparison

Improved

Worsened

Centres

A-E

Centres

F-K



Analyses of data of patients with 

Thrombotic MicroAngiopathy (TMA) in the 

WAA registry.

Mörtzell M4, Ptak J3, Axelsson CG7, Berlin G6, Griskevicius 
A1, Nilsson T5,  Mokvist K5, Blaha M8, Tomaz J11, 

Efvergren M13, Newman E14, Eloot S15, Stegmayr B4

Vilnius1, Lithuania, Frydek-Mistek3, Hradec Kralove8, Czech 
Republic, Umea4, Uppsala5, Linkoping6, Orebro7, 

Huddinge13, Sweden, Coimbra11, Portugal, Concord14, 
Australia, Gent15, Belgium



TMA

HUS
Typical shigalike-toxin

Atypical

Plasma resistant

TTP primary

Acute

Chronic relapsing

Plasma resistant

TMA-Secondary
Pregnancy,

Viral infections

Systemic diseases

Malignant Hypertension

Cancer and chemotherapy

Transplant and 

cyclosporin treatment

Familial forms

HUS/TTP

Factor H decreased

Low C3



Background

Prevalence:

• 25/million in France

• 53/million in Canada

• 5/million in Sweden

(Stegmayr, Korach, Rock et al. 2003)



Background

• Dysfunction in ADAMTS 13, reduced due to consumption, or low 
production, or inhibited by an ADAMTs13-antibody. This causes 
thrombus formation by von Willebrand multimeres.

• Therapy is based on supplementation by ADAMTS 13. Since this 
factor is present in donor plasma substitution with such plasma may 
help. Large replacement volumes can be given using plasma 
exchange.

• Steroids and Immunosuppressants may limit or prevent the 
formation of autoantibodies

• The beneficial approach of plasma exchange was verified in a 
controlled randomized trial of patients with TTP  {Rock et al, 1991}.



Objectives

• 18 centres from 10 countries have been actively 
entering data into the World Apheresis Association 
Registry - internet site from 2003 until March 2009.

• www.waa-registry.org

• This retrospective study analyzed data from the patients 
with the diagnose TMA (ICD M31.1) until March 2009. 

• The aim was to investigate the outcome of these 
patients and if there were different treatment 
approaches that improved the outcome.

http://www.waa-registry.org/
http://www.waa-registry.org/
http://www.waa-registry.org/


Materials and Methods

61 patients with TMA from 12 centres had performed 386 
apheresis procedures

Questionnaires were sent to the centers for more detailed 
information about these patients

We recieved answers from 8 centres including 30 patients 

Information from the other 31 patients were included from 
the WAA registry



Results

• Mean age: 46 years (range 11-85 years), 
– 57% were females 

• 72%  treatment was due to acute indication 
– 28% had a long-term indication

• Blood access: 
– peripheral vessels (57%), 

– jugular vein (13%)

– subclavian veins (13%), 

– femoral vein (13%) 

– other (4%).



…Results

• Plasma exchange was performed by 

centrifugation in 95% and filtration in 5%.

• Citrate was used for anticoagulation in 

97% of the procedures. 



Replacement fluid

Fresh frozen plasma 80%

Albumin 19%

Stored plasma   8%

Cryosupernatant 13%



Replacement therapy

Albumin 1%

Albumin-blood 0,3%

Albumin-FFP 11%

Albumin-LSP 6%

Cryosupernatant 10%

FFP 67%

FFP-Cryosupernatant 2%

LSP 2%



…Results

• Adverse events (AE) were more common in 
TMA patients (10.6% of the procedures) than for 
the other in the registry (5.6%, p<0.001).

• AE was graded as mild (13%), moderate (69%) 
or severe (18%).  No death occurred due to 
treatment.

• The procedures were interrupted in 4%. 



..Results

• Most frequent AEs were urticaria (50%) 

and hypotension (17%). 

• Bronchospasm and/or anaphylactic shock 

was present in 2 patients and 1 suffered 

from TRALI (transfusion related acute lung 

injury).

• At the first apheresis 32% were bedridden 

and needed to be fed. 



Death occurred in 20% of the patients



Age Gender Diagnosis

28 F ? ?

? F sek TMA

Acute Myeloic 

Leukemia

61 F sek TMA Cancer rectalis

55 F sek TMA

Cancer mammae + 

met

76 F sek TMA

Cancer choledochus+

endocarditis

68 M sek TMA

Fibrotic alveolitis+

Ulcerous Colitis

Death occurred in 20% of the patients



Sec.TMA -Myeloma.                  - Malignant Hypertension.

-2 pregnancy related  - Reumatiod Artritis

-2 SLE                         - sepsis  

Prim.TTP 5 Patients, (4 had relapse)

HUS 3 patients

Hereditary 4 patients, (1 had relapse)

Other 4 patients ( diagnos ICD TMA M311)

Survivors



Prognosis

• Patients who died had a significantly higher risk 
to have severe cancer diagnoses (p=0.001)

• Survivors were younger 

– (37± 15 vrs 58± 18 years, p=0.011)

• Survivors made more plasma exchanges 

– (16± 19 versus 3± 1, p=0.002)

• Exchanged volume was similar 
– 42 ml/kg Bow in both groups

• No difference between genders 
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Conclusion

• The registry data helps to clarify various clinical 
issues

• The patients with TMA had an increased risk for 
moderate and severe adverse events compared 
to the general apheresis population. 

• Many TMA-patients are severely ill at admission. 

• The risk for death is enhanced in the sec TMA 
group, mainly due to the basic diagnosis.

• ADAMTS 13 activity and antibody titers may 
help to discriminate the patients

• We could not see any difference in outcome due 
to treatment approaches



Cascade filtration/ Double filter 

apheresis

• 1 /100 treatments (24 patients, 2 centers)

• Diagnoses: hyperlipidemia, acute macula 

degeneration.

• Access: peripheral vein 88% and AV fistula in 

12%

• 2 AE/192 treatments (1%) - access 

problems

• No replacement was given





0

20

40

60

80

100

120

0 50 100 150 200 250 300

ADAMTS 1 -Antibody, Units

0

20

40

60

80

100

120

A
D

A
M

T
S

 1
3
, 
%

 o
f 

n
o
rm

a
l

2p

ADAMTS 13 in relation to antibodyADAMTS 13 in relation to antibodyADAMTS 13 in relation to antibody level

prim. TTP

sec. TMA

her. TMA

HUS



Access:  

-peripheral 71%

-central 22% (single/double lumen catheter): 

-jugular vein 7%, 

-subclavian vein 7%, 

-femoral vein 8%

-AV-fistula 4%

Significant inter-center differences were present*. 



Substitution fluid, % of all (2004 data)
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