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L E T T E R  T O  T H E  E D I T O R

Iatrogenic cerebral amyloid angiopathy after red blood cell  
transfusion?

Dear Editor,
Cerebral amyloid angiopathy (CAA) is caused by deposition of 
amyloid fibrils in cerebral vessels, resulting in hemorrhagic events. 
Recently, it has been reported that iatrogenic CAA (iCAA) may be 
transmitted by surgical instruments, cadaveric dura mater grafts, 
or growth hormones [1]. In a huge registry analysis (>1 million ana-
lyzed patients) from two large nationwide cohorts from Sweden 
and Denmark, Zhao and coworkers provide compelling statistical 
evidence for possible transmission by red blood cell (RBC) transfu-
sion. By using multiple intracerebral hemorrhages (ICHs) as a proxy 
for CAA, they demonstrated a more than twofold hazard increase 
for developing a single ICH after RBC transfusion from donors who 
subsequently developed multiple ICHs [2]. However, absolute num-
bers were small; only 26 RBC recipients developed single or multiple 
ICHs. Because no detailed clinical or neuroradiological information 
on either donors or the recipients was obtained, it remains uncer-
tain whether the donors harbored and whether the RBC recipients 
developed CAA.

We commend Kaushik and coworkers on the identification 
of two patients with probable CAA who were recipients of RBC 
transfusions in their infancy [3]. Although no information about the 
donors was obtained and the diagnosis of CAA was made nonin-
vasively, this constitutes a first half- step towards closing the gap in 
demonstrating a possible transmission by blood.

The European Iatrogenic Cerebral Amyloid Initiative recently 
reported on 27 patients with iCAA [4]. Since then, two more pa-
tients were identified [5, 6]. In a subset of 11 patients whose data 
were ad hoc available, we identified five patients who had a history 

of RBC transfusion, after retrospective chart review and/or patient 
interviews. In all cases, RBC transfusion coincided with index neu-
rosurgery and/or dura transplant (Table 1). The rate of RBC trans-
fusion was 45% (5/11 patients), exceeding the reported rate of RBC 
transfusion after traumatic brain injury (36%, 95% confidence inter-
val = 28%–44%)	[7] and pediatric brain tumor surgery (25%) [8], the 
two most common underlying conditions in our cohort.

However, no hard conclusions can be drawn, considering the 
high total number of patients (>10,000) who developed ICH after 
RBC transfusion in the original study. Furthermore, we have to con-
sider missing data due to incomplete documentation. At the very 
best, they demonstrate that some patients who had an RBC transfu-
sion developed CAA and not just multiple ICHs.

According	 to	 the	 European	 directive	 2002/98/EC,	 records	
that	 allow	 for	 traceability	 of	 donors	 shall	 be	 kept	 for	 30 years.	
Donors of RBCs who donated after the introduction of these 
directive could thus be identified with a reasonable effort. 
However, patients in our cohort received RBC transfusion before 
the directive was introduced, or the time limit of record keeping 
had already passed.

Apart from a new mode of transmission (for a discussion of the 
current state of knowledge, see the editorial by Greenberg [9]), this 
also could have wide- ranging implications for the practice of blood 
donation. Should donors with CAA or presymptomatic CAA be 
excluded from donating blood or blood components? How would 
screening take place? Should serum amyloid levels or magnetic reso-
nance imaging become the standard of care? As pointed out before, 
more digging is warranted.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
© 2024 The Author(s). European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology.

https://doi.org/10.1111/ene.16366
www.wileyonlinelibrary.com/journal/ene
http://creativecommons.org/licenses/by/4.0/


2 of 3  |     LETTER TO THE EDITOR

AUTHOR CONTRIBUTIONS
Jacopo C. Di Francesco:	Writing	–	review	and	editing.	Payam Tabaee 
Damavandi:	 Writing	 –	 review	 and	 editing.	 Janja Pretnar- Oblak: 
Writing	–	review	and	editing.	Senta Frol:	Writing	–	review	and	ed-
iting. Patricia de la Riva Juez:	Writing	 –	 review	 and	 editing.	 Ines 
Albajar Gomez:	Writing	–	review	and	editing.	Ulf Jensen- Kondering: 
Writing	–	review	and	editing;	writing	–	original	draft.

CONFLIC T OF INTERE S T S TATEMENT
U.J.- K. has received an honorarium from Henry Steward Talks. The 
other authors declare that they do not have a conflict of interest.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available on re-
quest from the corresponding author. The data are not publicly avail-
able due to privacy or ethical restrictions.

Jacopo C. DiFrancesco1

Payam Tabaee Damavandi2

Janja Pretnar- Oblak3

Senta Frol3

Patricia de la Riva Juez4

Ines Albajar Gomez4

Ulf Jensen- Kondering5

1Department of Neurology, Fondazione Istituto di Ricovero e 
Cura a Carattere Scientifico San Gerardo dei Tintori, Monza, 

Italy
2Department of Neurology, Neurocenter of Southern 

Switzerland, Ente Ospedaliero Cantonale, Lugano, Switzerland
3Department of Vascular Neurology, Faculty of Medicine, 

University Medical Centre Ljubljana, Ljubljana, Slovenia
4Stroke Unit, Donostia University Hospital, San Sebastian, Spain

5Department of Neuroradiology, University Hospital Schleswig- 
Holstein, Lübeck, Germany

Correspondence
Ulf Jensen- Kondering, Department of Neuroradiology, 

University Hospital Schleswig- Holstein, Campus Lübeck, 
Ratzeburger Allee 160, Lübeck 23562, Germany.

Email: ulf.jensen-kondering@uksh.de

ORCID
Jacopo C. Di Francesco  https://orcid.org/0000-0002-4102-1188 
Payam Tabaee Damavandi  https://orcid.
org/0000-0003-2514-2155 
Ines Albajar Gomez  https://orcid.org/0000-0003-4460-1775 
Ulf Jensen- Kondering  https://orcid.org/0000-0002-0860-4410 

R E FE R E N C E S
	 1.	 Banerjee	G,	Samra	K,	Adams	ME,	et	al.	Iatrogenic	cerebral	amyloid	

angiopathy: an emerging clinical phenomenon. J Neurol Neurosurg 
Psychiatry. 2022;93(7):693-700. doi:10.1136/jnnp-	2022-	328792TA

B
LE

 1
 
D
em
og
ra
ph
ic
s	
of
	th
e	
pa
tie
nt
s	
w
ith
	iC
A
A
.

#
Co

un
tr

y
Se

x
N

eu
ro

su
rg

er
y

D
ur

a 
gr

af
t

TB
I

A
ge

 a
t 

su
rg

er
y

RB
C 

tr
an

sf
us

io
n

A
ge

 a
t R

BC
 

tr
an

sf
us

io
n

A
ge

 a
t C

A
A

- r
el

at
ed

 
pr

es
en

ta
tio

n,
 y

ea
rs

La
te

nc
y,

 s
ur

ge
ry

–
pr

es
en

ta
tio

n,
 y

ea
rs

Q
ue

en
 S

qu
ar

e 
cr

ite
ria

 fo
r i

C
A

A

1
G

er
m

an
y

M
al
e

Ye
s

Ye
s

N
o

3 
m
on
th
s

Ye
s

3 
m
on
th
s

35
35

Pr
ob

ab
le

2
Sl

ov
en

ia
M
al
e

Ye
s

Ye
s

Ye
s

7 
ye
ar
s

Ye
s

7 
ye
ar
s

45
38

Po
ss

ib
le

3
Sl

ov
en

ia
Fe

m
al

e
Ye

s
Ye

s
N

o
9 
ye
ar
s

N
o

N
A

46
35

Pr
ob

ab
le

4
Sp

ai
n

Fe
m

al
e

Ye
s

U
nk

no
w

n
N

o
21
 ye
ar
s

N
o

N
A

49
28

Po
ss

ib
le

5
Sp

ai
n

M
al
e

Ye
s

U
nk

no
w

n
Ye

s
3 
ye
ar
s

Ye
s

3 
ye
ar
s

33
30

Po
ss

ib
le

6
Sp

ai
n

M
al
e

Ye
s

U
nk

no
w

n
N

o
12
 ye
ar
s

Ye
s

12
 ye
ar
s

52
40

Po
ss

ib
le

7
Sp

ai
n

M
al
e

Ye
s

U
nk

no
w

n
N

o
21
 ye
ar
s

N
o

N
A

60
39

Po
ss

ib
le

8
It

al
y

M
al
e

Ye
s

U
nk

no
w

n
N

o
22
 ye
ar
s

N
o

N
A

61
39

Pr
ob

ab
le

9
It

al
y

Fe
m

al
e

Ye
s

Ye
s

N
o

32
 ye
ar
s

N
o

N
A

72
40

Pr
ob

ab
le

10
It

al
y

M
al
e

Ye
s

U
nk

no
w

n
N

o
21
 ye
ar
s

N
o

N
A

55
34

Pr
ob

ab
le

11
It

al
y

M
al
e

Ye
s

Ye
s

Ye
s

10
 ye
ar
s

Ye
s

10
 ye
ar
s

54
44

Pr
ob

ab
le

A
bb

re
vi

at
io

ns
: C

A
A

, c
er

eb
ra

l a
m

yl
oi

d 
an

gi
op

at
hy

; i
C

A
A

, i
at

ro
ge

ni
c 

C
A

A
; N

A
, n

ot
 a

pp
lic

ab
le

; R
BC

, r
ed

 b
lo

od
 c

el
l; 

TB
I, 

tr
au

m
at

ic
 b

ra
in

 in
ju

ry
.

https://orcid.org/0000-0002-4102-1188
https://orcid.org/0000-0003-2514-2155
https://orcid.org/0000-0003-4460-1775
mailto:ulf.jensen-kondering@uksh.de
https://orcid.org/0000-0002-0860-4410
mailto:ulf.jensen-kondering@uksh.de
https://orcid.org/0000-0002-4102-1188
https://orcid.org/0000-0002-4102-1188
https://orcid.org/0000-0003-2514-2155
https://orcid.org/0000-0003-2514-2155
https://orcid.org/0000-0003-2514-2155
https://orcid.org/0000-0003-4460-1775
https://orcid.org/0000-0003-4460-1775
https://orcid.org/0000-0002-0860-4410
https://orcid.org/0000-0002-0860-4410
https://doi.org//10.1136/jnnp-2022-328792


    |  3 of 3LETTER TO THE EDITOR

 2. Zhao J, Rostgaard K, Lauwers E, et al. Intracerebral hemorrhage 
among blood donors and their transfusion recipients. JAMA. 
2023;330(10):941-950. doi:10.1001/jama.2023.14445

	 3.	 Kaushik	 K,	 Wermer	 MJH,	 van	 Etten	 ES.	 Cerebral	 amyloid	 angi-
opathy decades after red blood cell transfusions: a report of two 
cases from a prospective cohort. Eur J Neurol. 2024;31:e16277. 
doi:10.1111/ene.16277

 4. Pikija S, Pretnar- Oblak J, Frol S, et al. Iatrogenic cerebral amy-
loid angiopathy: a multinational case series and individual patient 
data analysis of the literature. Int J Stroke. 2024;19(3):314-321. 
doi:10.1177/17474930231203133

	 5.	 Jensen-	Kondering	U,	Heß	K,	Flüh	C,	Kuhlenbäumer	G,	Margraf	NG.	
A rare case of iatrogenic prion- like pathogenesis of cerebral amy-
loid Angiopathy. Dtsch Arztebl Int.	2024;121(2):68-69.	doi:10.3238/
arztebl.m2023.0215

	 6.	 Fabjan	M,	 Jurečič	 A,	 Jerala	M,	Oblak	 JP,	 Frol	 S.	 Recurrent	 intra-
cerebral Haematomas due to amyloid Angyopathy after Lyodura 
transplantation in childhood. Neurol Int. 2024;16(2):327-333. 
doi:10.3390/neurolint16020023

	 7.	 Boutin	A,	Chassé	M,	Shemilt	M,	et	 al.	Red	blood	cell	 transfusion	
in patients with traumatic brain injury: a systematic review and 
meta- analysis. Transfus Med Rev. 2016;30(1):15-24. doi:10.1016/j.
tmrv.2015.08.004

	 8.	 Vassal	O,	Desgranges	FP,	Tosetti	S,	et	al.	Risk	factors	for	intraop-
erative allogeneic blood transfusion during craniotomy for brain 
tumor removal in children. Paediatr Anaesth. 2016;26(2):199-206. 
doi:10.1111/pan.12810

	 9.	 Greenberg	 SM.	 Blood	 transfusion	 and	 brain	 amyloidosis:	 should	
we be worried? JAMA. 2023;330(10):921-922. doi:10.1001/
jama.2023.14522

https://doi.org//10.1001/jama.2023.14445
https://doi.org//10.1111/ene.16277
https://doi.org//10.1177/17474930231203133
https://doi.org//10.3238/arztebl.m2023.0215
https://doi.org//10.3238/arztebl.m2023.0215
https://doi.org//10.3390/neurolint16020023
https://doi.org//10.1016/j.tmrv.2015.08.004
https://doi.org//10.1016/j.tmrv.2015.08.004
https://doi.org//10.1111/pan.12810
https://doi.org//10.1001/jama.2023.14522
https://doi.org//10.1001/jama.2023.14522

	Iatrogenic cerebral amyloid angiopathy after red blood cell  transfusion?
	DATA AVAILABILITY STATEMENT
	REFERENCES


