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Abstract

_Bu	makale,	 sağlık	profesyonelleri	 için	yapay	zekanın	sınır	ötesi	 sağlık	verisi	 transferini
nasıl	yönettiğini	incelemektedir._
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Introduction

In	our	 interconnected	world,	sharing	health	data	across	borders	 is	essential.
The	COVID-19	pandemic	highlighted	the	need	for	global	cooperation	in	public
health	[1].	As	nations	build	their	digital	health	infrastructure,	the	next	step	is
enabling	the	secure	transfer	of	health	data	across	jurisdictions.	This	is	vital	for
managing	 global	 health	 crises,	 improving	 patient	 care,	 facilitating	 medical
research,	 and	 enhancing	 health	 security	 [2].	 However,	 this	 process	 is
complicated	 by	 differing	 privacy	 regulations,	 data	 misuse	 concerns,	 and
political	reluctance	[2].

Artificial	 intelligence	 (AI)	 offers	 solutions	 to	 these	challenges.	AI	 can	unlock
the	 value	 of	 global	 health	 data	while	maintaining	 high	 standards	 of	 privacy
and	security.	This	article	explores	how	AI	manages	cross-border	health	data
transfer,	 focusing	 on	 key	 technologies,	 applications,	 and	 the	 future	 of	 this
field.

The	Challenge	of	Cross-Border	Data	Transfer

The	main	obstacle	in	cross-border	health	data	transfer	is	the	fragmented	and
conflicting	legal	frameworks	governing	data	privacy.	Regulations	like	GDPR	in
Europe,	HIPAA	in	the	US,	and	PIPEDA	in	Canada	have	strict	rules	for	handling
personal	 health	 information	 [3].	 A	 key	 principle	 is	 "purpose	 limitation,"



meaning	data	should	only	be	used	for	its	collected	purpose	[3].

However,	 AI	 often	 repurposes	 clinical	 data	 to	 train	 models	 without	 explicit
patient	consent,	raising	 legal	and	ethical	 issues	[3].	Transferring	health	data
to	 third-party	 cloud	 servers	 in	 different	 jurisdictions	 further	 complicates
matters,	creating	legal	and	reputational	risks	[3].

AI-Powered	Solutions	for	Secure	Data	Exchange

To	 address	 these	 issues,	 privacy-enhancing	 technologies	 (PETs)	 are	 being
developed.	 These	 technologies	 enable	 data	 analysis	 without	 compromising
individual	privacy.

Federated	Learning:	Sharing	Insights,	Not	Data

Federated	 learning	 is	 a	 method	 that	 allows	 for	 collaborative	 training	 of	 AI
models	without	centralizing	or	sharing	raw	patient	data	[4].	A	global	model	is
trained	by	aggregating	insights	from	local	models	trained	on	data	at	individual
institutions.	 Each	 institution	 keeps	 its	 data,	 and	 only	 model	 updates	 are
shared	[4].

This	 decentralized	 approach	 minimizes	 data	 breach	 risks	 and	 ensures
compliance	with	data	protection	regulations.	Studies	show	that	global	models
trained	 with	 federated	 learning	 can	 outperform	 single-institution	 models,
suggesting	 that	 collaborative	 learning	 from	 diverse	 data	 leads	 to	 more
accurate	AI	models	[4].

Blockchain:	A	New	Paradigm	for	Trust

Blockchain	 technology	 offers	 a	 way	 to	 secure	 cross-border	 health	 data
transfer.	 It	creates	a	decentralized,	 immutable,	and	transparent	 ledger	of	all
data	transactions,	providing	a	secure	and	auditable	trail	of	how	health	data	is
accessed	and	used	[5].

With	 blockchain,	 patients	 can	 control	 their	 health	 data,	 granting	 access	 to
specific	 providers	 or	 researchers.	 This	 patient-centric	 approach	 builds	 trust
and	 transparency.	Combined	with	AI,	blockchain	can	enable	secure,	privacy-
preserving	applications	for	clinical	trials	and	public	health	surveillance.

The	Road	Ahead

The	 journey	 to	 a	 global,	 interoperable	 digital	 health	 ecosystem	 is	 ongoing.
Initiatives	like	the	European	Health	Data	Space	(EHDS)	are	leading	the	way	in
cross-border	health	data	exchange,	 allowing	patients	 to	 securely	 share	 their
health	information	across	member	states	[2].

As	 AI	 technologies	 mature,	 we	 can	 expect	 more	 innovative	 solutions	 for
managing	 cross-border	 health	 data	 transfer.	 The	 combination	 of	 federated
learning,	blockchain,	and	other	PETs	will	be	key	to	a	future	where	health	data
flows	 freely	and	securely,	unlocking	new	opportunities	 for	medical	 research,
improving	patient	outcomes,	and	creating	a	healthier	world.
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