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Fabry disease (FD), a rare X-linked lysosomal storage disorder that depletes alpha-galac-
tosidase A (a-GalA), is caused by mutations in the GLA gene. Diminished a-GalA
enzyme activity results in the accumulation of Gb3 and lyso-Gb3. The pathophysiology
of hypertension in FD is complex and unclear. The storage of Gb3 in arterial
endothelial cells and smooth muscle cells is known to produce vascular injury
by increasing oxidative stress and inflammatory cytokines as a primary pathophysio-
logical mechanism. In addition, Fabry nephropathy developed, resulting in a decrease
in kidney function and contributing to hypertension.

The prevalence of hypertension in patients with FD was between 28.4% and 56%,
whereas hypertension in patients with chronic kidney disease ranged between
33% and 79%. A study using 24-hour ambulatory blood pressure monitoring (ABPM)
to measure blood pressure (BP) indicated a high prevalence of uncontrolled hyper-
tension in FD. Thus, 24-hour ABPM ought to be considered for FD hypertension
assessments.

Appropriate treatment of hypertension is believed to reduce mortality in patients
with FD caused by kidney disease, cardiovascular disease, and cerebrovascular
disease because hypertension significantly impacts organ damage. Up to 70% of
FD patients have been reported to have kidney involvement, and angiotensin-
converting enzyme inhibitors and angiotensin receptor blockers prescribed for
proteinuria are recommended as first-line therapy with antihypertensive drugs.
In conclusion, hypertension should be controlled appropriately, given the different
morbidity and mortality caused by significant organ involvement in FD patients.
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INTRODUCTION

Fabry disease (FD) is a rare multisystemic and X-linked
lysosomal storage disease. It is caused by mutations in the
galactosidase alpha (GLA) gene, resulting in a deficiency of
alpha-galactosidase A (a-GalA) enzyme function”. The re-
duced or absent a-GalA activity causes the progressive ac-
cumulation of glycosphingolipids, especially globotriaosylcer-
amide (Gb3; also abbreviated as GL3) and the deacylated
Gb3 (globotriaosylsphingosine [lyso-Gb3, also lyso-GL3]) in
various cell types and organs, including the kidney, heart,

skin, blood vessels, peripheral nerves, and central nervous
system. The prevalence of FD ranges between 1:40,000 and
1:117,000**, and the dinical symptoms are nonspecific and
highly variable.

FD can be classified into two phenotypes: "classic" and
"later-onset, also called non-classic." In the classic pheno-
type, affected males have a total, or almost total, absence
of a-GalA activity, and the symptoms typically appear in
childhood or adolescence”. These symptoms include pe-
ripheral neuropathic pain, hypohidrosis, cutaneous angio-
keratomas, lenticular and corneal verticillata, gastrointestinal
symptoms including abdominal pain and diarrhea, micro-
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albuminuria, and proteinuria. As patients age, they may
develop serious complications, such as chronic kidney dis-
ease, cardiomyopathy, arrhythmias, and cerebrovascular
diseases, which can lead to severe morbidity and higher
mortality””.

Later-onset or non-classic phenotypes of Fabry patients
have variable levels of residual 0-GalA activity and hetero-
geneity in clinical presentations. Therefore, the onset of
clinical symptoms is typically between the fourth and sixth
decades of life; however, they may manifest in childhood
with very different symptoms than the classic phenotype.
They are also milder than in the case of the classic phenotype.
They are frequently limited to a single organ (usually the
heart or kidney)s'g). Adult-onset cardiac (cardiomegaly, left
ventricular hypertrophy, cardiomyopathy, hypertrophic car-
diomyopathy, and myocardial infarction) and renal (end-stage
kidney disease) variants are more prevalent'®"?.

Similarly to other X-linked genetic disorders, hemizygous
males display more severe clinical symptoms than females.
In females, X-linked gene expression is mosaic due to X-chro-
mosome inactivation, which involves the random transcrip-
tional silencing of one X-chromosome in each cell”. Conse-
quently, based on penetrance and expression, females can
exhibit various symptoms ranging from mild to severe.

The primary pathophysiological mechanism of FD is the
storage of Gb3 in lysosomes, which causes cellular dysfunc-
tion by inhibiting autophagy and initiating apoptosisB).
Eliminating accumulated Gb3 using enzyme replacement ther-
apy (ERT) was anticipated to prevent disease progression and
alleviate organ damage. Despite ERT treatment, advanced
FD showed progressive major organ damage. It may be re-
lated to a secondary pathway via increased oxidative stress
and induce an immunological response by activating the
renin-angiotensin system (RAS) through the storage of ly-
so-Gb3.

Since it is generally accepted that FD is associated with
a low prevalence of hypertension, very few studies have
been conducted on it. On the other hand, due to the recent
publication of studies on hypertension, there is a growing
awareness of the significance of treating hypertension.
Thus, we will review the prevalence of hypertension in FD
patients, its pathophysiological mechanism, the impact of
hypertension on organ damage, and therapies through a

review of the literature.

Blood Pressure in Fabry Disease

Patients with FD are known to have significantly lower blood
pressure (BP) than the general population”), despite the high
prevalence of heart, kidney, and nervous system diseases asso-
ciated with high BP. The most plausible explanation is auto-
nomic dysfunction, which includes impaired sweating, reduced
saliva and tear production, altered gastrointestinal motility,
arrhythmia, and orthostatic hypotensionls'ls).

Several factors have been proposed as mechanisms of
autonomic dysfunction. First, there is evidence of accumu-
lation of glycosphingolipids and lipid-stained inclusions in
central autonomic nuclei and peripheral nerves””. And so-
matic epidermal and dermal autonomic nerve fiber reduc-
tions were observed in skin biopsyls). FD vasculopathy, in-
cluding smooth muscle cell hypertrophy with stored glyco-
lipid, also affects autonomic dysfunction by constricting
small neural blood vessels'. Baroreflex-mediated vaso-
constriction due to the dysfunction of sympathetic vaso-
motor fibers in patients with FD is another known mecha-
nism, as reported by Hilz et al””. In addition, an insufficient
increase in heart rate despite physical activity causes ex-
ercise intolerance and orthostatic hypotension in advanced
stages™.

Considering these autonomic dysfunctions, it is contro-
versial whether the definition of hypertension in patients
with FD can be used for the general population. The auto-
nomic nervous system primarily regulates BP variability™”.
The classification of BP and the definition of hypertension
is unchanged from previous European guidelines and is de-
fined as an office systolic BP (SBP) >140 mmHg and/or dia-
stolic BP (DBP) >90 mmHg, which is equivalent to a 24-h
ambulatory BP monitoring (ABPM) average of >130/80 mmHg,

2 Con-

or a home BP monitoring average >135/85 mmHg
sidering the characteristics of low BP in patients with FD,
it has been reported that even slightly elevated SBP can
be associated with organ damage even if BP does not meet
the criteria for hypertensionB). BP variability was higher
in FD patients compared with controls, while there was
a decrease in heart rate variability and more non-dipper

in FD".
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Fig. 1. The proposed pathophysiology of hypertension in Fabry disease. Mutations in the GLA gene reduced alpha-galactosidase
A (a-GalA) activity, resulting in the progressive accumulation of Gb3 and lyso-Gb3 in plasma, endothelial cells, and vascular
smooth muscle cells, which damages major organ damage. The cellular dysfunction produced by the storage of Gb3 in the
lysosome leads to secondary injury, including immunological response through increased reactive oxygen species (ROS) and
renin-angiotensin system activation. Chronic kidney disease resulting from FD nephropathy contributes to the development
of hypertension. The solid line is a hypothesis based on clinical trials or basic research on Fabry disease. In contrast, the
dotted lines reflect an assumed theory based on the mechanism of essential hypertension.

In a recent study by Rossi et al. on outpatient monitoring,
18.8% of 31 patients with FD had increased BP, and three

had masked hyper‘tension24).

Pathophysiology of Hypertension

The pathophysiological mechanisms underlying hyper-
tension in FD are poorly understood due to the limited
number of clinical and basic investigations on the mecha-
nism of hypertension in FD. The accumulation of Gb3 in
arterial endothelial cells and smooth muscle cells is consid-
ered the key pathophysiologic mechanism for inducing hy-
pertension-related vascular injury (Fig. 1)"%%.

Essential hypertension is associated with an elevation of
reactive oxygen species (ROS), which induce pro-inflammatory
cytokines and vascular remodelingze). Gb3 loading into en-
dothelial cells causes intracellular ROS and increases the

expression of cell adhesion molecules”. Increased ROS pro-
duction eventually triggers an increase in pro-inflammatory
cytokines, resulting in vascular remodeling. In a study tar-
geting FD cardiomyopathy, interleukin-6 (IL-6), interleukin-1
B (IL-1B), tumor necrosis factor-a. (TNF-0), and monocyte
chemoattractant protein-1 (MCP-1), which is the pro-in-
flammatory cytokine, were significantly higher than those
of the control group, suggesting that pro-inflammatory cy-
tokines affect hypertension in D%,

FD patients may have a potential relationship between
the RAS system and hypertension, as the activation of an-
giotensin Il can reduce the activity of endothelial nitric ox-
ide synthase (eNOS) activity, leading to vasoconstriction and
elevated BP, a mechanism also observed in the general pop-
ulation®. Additionally, research by Fujii et al. indicates that
Gb3 and angiotensin-converting enzyme (ACE) are expressed
in the same location in the proximal tubules, while Batista
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et al. found that @-GalA infusion inhibits ACE activity, lead-
ing to a temporary reduction in BP in Fabry patients after
ERT*. However, the effects were compensated with up-
regulated ACE activity and increased plasma angiotensin
Il two weeks later. Bothou et al. also found a positive corre-
lation between elevated renin and lyso-Gb3 levels in men
with FD, while Shu et al. demonstrated that aortic endothe-
lial cells lacking a-GalA had decreased eNOS activity and
nitric oxide availability32'33). While these findings suggest a
potential role of the RAS system in hypertension develop-
ment in FD patients, further research is needed to confirm
this relationship.

In addition, Gb3 is known to stimulate cell proliferation
and fibrosis in smooth muscle cells, leading to inflammation
and elevated BP. Storage of lyso-Gb3 within the medial
layer of the arteries may also promote smooth muscle cell
proliferation, with the fibrotic remodeling of the arterial
wall leading to arterial wall stiffness®”. Aerts et al. report
that lyso-Gb3 dramatically increased the plasma of affected
FD patients and tissues of FD mice and induced smooth
muscle cell proliferation in vitro™®. Barbey et al. showed
that plasma from FD could stimulate the proliferation of
vascular smooth muscle cells and cardiomyocytes35). The
resulting shear stress may increase the expression of angio-
tensin | and Il receptors in endothelial cells, increasing ROS,
and decreasing NO synthesislg). These factors may initiate
an inflammatory cascade with pro-thrombotic and pro-in-
flammatory effects on endothelial cells and vascular smooth
muscle cells'*®.

Pinto et al. reported that an immune response causes
hypertension in patients with FD, and innate immunity also
plays a major role”. The innate immune system recognizes
danger signals through pattern recognition receptors, such
as toll-like receptor 4 (TLR4), expressed primarily on the sur-
face of macrophages and dendritic cells. Glycolipids such
as lyso-Gb3 can bind to TLR4 in FD, which in turn activates
the NF-kB pathway to release pro-inflammatory cytokines
and trigger systemic and local inflammatory responses38'39).

As FD nephropathy advances, CKD occurs, contributing
to hypertension development. Kidney involvement is al-
ready known to be extremely prevalent in FD, and Gb3
deposition in the kidney is a primary cause™. In addition,
high BP itself contributes to kidney damage; hence, high

BP and kidney damage are tightly linked. In general, un-
treated patients present three clinical stages of FD nephrop-
athy, depending on their age. In the first stage (infancy and
adolescence), there is glomerular hyperfiltration. In the sec-
ond (adult) stage, it is kidney-related with proteinuria and
lipiduria, and in the third stage, severe kidney and car-
diovascular complications develop, resulting in hypertension41).

Hypertension is a progressive disease whose prevalence
increases with advancing age. It is also known that the prev-
alence of hypertension increases with age in FD. In partic-
ular, the prevalence of kidney and cardiovascular diseases,
which are highly related to hypertension, increases with

age, so this effect is thought to have an impact42'43).

Prevalence of Hypertension in Fabry Disease

According to a meta-analysis of the general European
population, the prevalence of hypertension was 442%™
In a study of patients in the United States, the prevalence
of hypertension in patients with chronic kidney disease was
between 80 and 85 percent45). The prevalence of hyper-
tension in patients with FD has been observed to range
between 28% and 63.5% (Table 1)14’24’40’41'4&51). In the study
by Lenders, hypertension was as high as 63.5%, which is
attributed to the fact that the average age was older than
in earlier studies, and the group with albuminuria reached
75.0%".

The majority of the research that reported the preva-
lence of hypertension was based on cross-sectional studies,
and because of this, it was not able to adequately estimate
the prevalence of hypertension using information such as
medical history and the use of antihypertensive medicines.
Two studies found that when the BP of FD patients was
measured using ABPM, the prevalence of hypertension was
31-40%"*. Considering that 5% to 41% of the patients
had a glomerular filtration rate of less than 60, including
other cross-sectional studies, hypertension in patients with
FD was lower than in the general population.

Conversely, there is evidence that patients with FD have
a high prevalence of uncontrolled hypertension. Kleinert
et al. reported that among 391 patients with FD, 57% of
males and 47% of females had uncontrolled hypertension
when hypertension was defined as SBP >130 mmHg and
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) . Kidney CNS Cardiac ;
) Male Diagnosis of eGFR<60, n HTN in . ERT/Chaperon  ACEi/ARBs,
Author, year Region N %) Age (year) BTN eGFR %) HTN, n (%) a0, n (%) mvolv/eﬂment, mvolvﬂzment, mvo\vzmem, therapy, % %
Dincer, 2022 Turkey 30 533 381134 91.7¢40.8 9(30%) 12 (40%) 5 (55.6%) 71 354 323 96.8 355
Ferrari, 2021  Argentina 93 440 324166 History of HTN 38 (41%)  26(28%) - 41 - 47 100
SBP >130 or
Rossi, 2021 Europe 32 250 50.3+12.4 DBP>80 mmHg 6 (19%) 10 (31%) 2(33%) 323 65.6 90.6 59.4 219
vis ABPM
Lenders, 2020 Germany 59 530 49113 History of HTN 1(5%) 33(63.5%) 70.8 - 68 57.6 721
Wang 2020 Taiwan 22 727  47(32.8-563] History of HTN 83.6(59.8-112.2)  2(9.1%) 9 (40.9%) - - - %7
“d‘zggs)zo“’ Global 2044 560  >18 History of HTN 599 (29%) 189 197 66.3 672 356
Schiffmann, Global f %) 221 (56Y Y )
2009 oba 395 61.0 41.0(5.0-77.1)  History of HTN 77 (19%) 1(56%) 61 (79%) 6.3 17 58.7 100 16.7
SBP >130 or
Ortiz, 2008 Global 1262 460 DBP >80 mmHg 8%532 fgaga'e 255(20%) 554 (44%)
vis office BP
Kleinert, 2006 sBp 2130 or
(FOé) Global 391 54.0 40 (24, 58) DBP>80 mmHg 79 (53, 109) 104 (27%) 205 (52.4%) 70 (67%) - - - - 249
vis office BP
Branton, 2002 USA 105 100.0  38+11 History of HTN 31(30%) - 743 - - - 19

ABPM, Ambulatory blood pressure monitoring; ACEi, Angiotensin-Converting Enzyme Inhibitors; ARBs, Angiotensin I receptor blockers; FOS, Fabry Outcome Survey registry; HTN, hypertension; CKD, chronic kidney disease

DBP >90 mmHgSl). Rossi et al. demonstrated the importance
of ABPM by reporting that hypertension was detected in
three (9.4%) patients by normal clinic measurements, while
increased BP was found in six (18.8%) patients by ambula-
tory monitoring, which revealed three cases of masked hy-
pertension24).

There may be heterogeneity in the reported data due
to differences in study group age and kidney function at
baseline. Hypertension prevalence increases with age in
Fabry Outcome Survey (57.7% aged >75 years; 48.2% aged
65-74; 41.9% aged 50-64; 21.8% aged 18—49)47). According
to Branton and colleagues, hypertension was not a prom-
inent feature in this population, often not manifesting until
patients experienced a decline in kidney function, and they
proposed that hypertension is more likely to be essential
or secondary to pre-existing kidney disease™.

The incidence of hypertension in patients with FD often
increases with decreased kidney function. Patients with a
glomerular filtration rate of less than 60 mL/min/1.73 m’ had
higher BP, according to a study by Ortiz et al.”?. schiffman
et al. also reported that approximately 80% of patients with
CKD had hypertension, whereas about 50% had a glomer-
ular filtration rate of >60 mL/min/1.73 m° ) Dincer et al.
reported the 24-hour BP determined by ABPM was sig-
nificantly different between GFR <60 ml/min and greater
than 60, while the proportions of patients taking antihyper-

tensive drugs were similar™®.

Many studies show gender does affect hypertension.
Ortiz et al. reported no difference between genders in the
eGFR <60 and >60 groups"o). In the group under 40 years
old, however, there was a substantially higher frequency
of hypertension among males (51%) than females (35%; p=
0.0003) with CKD stages 1 or 2. These results might sug-
gest organ involvement is associated with hypertension
rather than gender.

Considering that the BP of FD patients is lower than that
of the general population, the prevalence of hypertension
is likely to be higher than estimated; therefore, additional
research is necessary. In addition, since most studies have
diagnosed hypertension by taking a patient's medical his-
tory and prescribing medication, tests such as ABPM should
be considered to prevent major organ damage and active
treatment of hypertension in patients with FD.

Hypertension and Major Organ Damage

The major consequences of hypertension are myocardial
infarction, heart failure, stroke, and kidney failure. In the
general population, for every 20 mmHg increase in SBP or
10 mmHg increase in DBP, the risk of cardiovascular disease
doubles™.

Hypertension contributes to the disease burden of FD,
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just as it contributes to the disease burden of many other
conditions in the general population. Due to the high preva-
lence of kidney, cardiac, and neurological diseases in FD,
hypertension has detrimental effects on disease progression
and prognosis despite the low prevalence of hypertension
in patients with FD compared to the general population53).

Fabry nephropathy presents with a wide range of disease
severity in males and females, proteinuria is typically a man-
ifestation of podocyte injury, and urinary protein excretion
is strongly associated with Fabry nephropathy progression4°’54’.
A high prevalence of uncontrolled BP was reported in pa-
tients with FD and deteriorating CKD in the Fabry Outcome
Survey Registry and the Fabry Registrym’sn. Otiz et al. found
SBP was higher with lower eGFR in Fabry patientsm). Proteinuria
in kidney disease is generally recognized as a risk factor
for disease progression“o'ss). These findings suggest that hy-
pertension may contribute to the decline of kidney function.

There is also evidence of an association between hyper-
tension and cardiovascular disease in FD. Cardiovascular
disease was the most common cause of death in both gen-
ders, accounting for 40% of men and 41.7% of women”.
Linhart et al. evaluated the cause of death on 113 affected
relatives of 714 patients with FD*®. Cardiovascular mortality
rate was most frequent in 41 female, while that was the
second cause in 72 men. In a study by Patel et al., hyper-
tension increased the odds of a cardiovascular event
(myocardial infarction, heart failure, or heart-related death)
by 7.8 in men and 4.5 in women®”.

Hypertension has been considered the most crucial risk
factor for cerebrovascular disease (CVD) in FD®. At the Fabry
Registry, patients with CVD were more likely than FD pa-
tients without CVD to report a history of hypertension,
52.9% versus 20.5%, respectivelysg). A greater proportion
of female stroke patients reported a history of hypertension

than male stroke patients (32 of 52, 61.5%).

Management of Hypertension

As described above, as few as 30% to as many as 50%
or more of FD patients are accompanied by hypertension
14,24,4649) Appropriate treatment of such hypertension con-
tributes to the reduction of mortality due to kidney, car-
diovascular, and cerebrovascular diseases in FD patients

and, consequently, may positively affect the disease pro-
gression and prognosis of FD, so active hypertension treat-
ment is recommended®*".

The European Society of Hypertension-European Society
of Cardiology guidelines suggest that a target BP in patients
with FD with proteinuria >1 g/day should be less than 125/75
mmHg, whereas a target BP in patients with FD with protei-
nuria of 0.25-1 g/day should be 130/80 mmngO’sl). In addi-
tion to ERT, the current treatment guidelines published by
Eng et al. emphasize the importance of managing hyper-
tension in patients with kidney disease®.

When treating hypertension in patients with FD, it may
be beneficial to consider medications that offer organ-pro-
tective effects, such as for the kidney, heart, and brain.
Medications for hypertension in Fabry patients may include
angiotensin-converting enzyme inhibitors (ACEi), angiotensin
Il receptor blockers (ARBs), mineralocorticoid receptor an-
tagonists (MRAs), calcium channel blockers (CCBs), or beta-
blockers. Additionally, sodium-glucose cotransporter 2 (SGLT2)
inhibitors, which have recently emerged as a potential new
antihypertensive drug, can also be considered.

ACEi/ARBs are the primary medications prescribed for
hypertensive patients with FD. This is because proteinuria
is very common in patients with FD, and it is the first-line
treatment for proteinuria. Management of proteinuria is
a critical feature in preserving kidney function in patients
with FD. A consistent antiproteinuric therapy with ACEi or
ARBs was shown to decrease the progression of kidney dis-
ease in FD®**. Table 1 shows that ACEi/ARBs were used
(16.7-71%) for organ damage in patients with FD.

Monitoring BP while using ACEi/ARBs is essential because
sudden hypotension can impair kidney function. Although
patients with hypertension were not targeted, Muntze's
study reported that kidney function deteriorated after using
ACEi/ARBs®. They said that migalastat was used as a treat-
ment drug, and the left ventricular mass index significantly
decreased in 14 patients while eGFR significantly deteriorated.
The authors observed a significant correlation between the
initiation of ACEi and SBP drop below 120, leading to a
higher risk of kidney function deterioration. Hence, when
BP falls below SBP 120 during the initiation of antihyper-
tensive medications like ACEi, it is crucial to closely monitor
BP to prevent any potential kidney function decline.
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CCBs may be considered as a potential treatment option
for hypertension in FD, but evidence for their use is lack-
inges). However, chest pain is a common symptom in FD
patients, with up to 60% of hemizygous males and hetero-
zygous females experiencing it”. For treating angina and
left ventricular outflow tract obstruction, CCBs like verapa-
mil and diltiazem should be considered®™.

Beta-blockers with high cardiac selectivity are recom-
mended for patients with angina pectoris, myocardial in-

farction, or tachycardiasg'm).

But when prescribing beta-
blockers to patients with FD, caution is necessary due to
the increased risk of bradyarrhythmias and chronotropic
incompetencem. A high prevalence of symptomatic heart
failure (47 out of 116 patients, 69 classic types and 47 late-
onset) was reported in FD patients by Rob et al., with beta-
blockers being the most frequently used medication (51%),
followed by ACEi (43%), diuretics (28%), ARBs (15%), and
MRAs (8.5%)"”.

Steroidal and non-steroidal MRAs are recommended for
their kidney protective effects, which include reducing pro-
teinuria, as well as their cardioprotective effects in patients
with heart failure®™”>””. However, it should be noted that
there are risks of hyperkalemia or acute kidney injury, so
caution must be taken when administering these medi-
cations as part of hypertension treatment.

SGLT2 inhibitors have demonstrated the potential to low-
er BP, suggesting their use as new antihypertensive drugs75).
Even in patients with FD, SGLT2 inhibitors, similar to RAS
blockade, may provide optimal kidney protection and con-
trol of systemic and intrarenal BP’®. While recent findings
suggest no risk of acute kidney injury associated with SGLT2
inhibitors, caution should still be exercised when using
these drugs in patients with altered kidney function due
to volume depletionm. Although there are no direct study
results on the effect of SGLT2 inhibitors on FD, clinical stud-
ies are scheduled to be conducted and results are antici-
pated78).

Since a high-sodium diet can reduce the effectiveness
of ACEi/ARBs”® and is associated with an increased risk
of progression to end-stage kidney disease in patients with
proteinuriaso), a low-sodium diet is strongly recommended
for FD patients with proteinuriagl).

The FD-specific current treatments are ERT and chaper-

one therapy, which reduce intracellular Gb3 accumulation.
ERT involves exogenous supplementation of a-GalA en-
zymes such as Fabrazyme and Replagal. Migalastat hydro-
chloride is an oral pharmacological chaperone that corrects
the misfolded endogenous -GalA and promotes the trans-
port of a-GalA into lysosomes. Other future therapies, such
as matrix reduction therapy, mRNA-based therapy, and
gene therapy, are under developmentgl).

Two studies found that ERT treatment improved hyper-
tension and decreased proteinuria82’83). However, it is diffi-
cult to fully explain the effect of ERT alone, given that the
patients who participated in these studies were also getting
ACEi or ARBs medication. ACEi and ARBs are routinely used
to protect the kidneys in FD. There are reports that ERT
can reduce inflammation by regulating the immune system.
FD leads to the activation of the pro-inflammatory pathway
associated with hypertension. ERT may modulate the im-
mune system to reduce the level of inflammation.

In conclusion, the improved treatment of hypertension
has probably contributed to the decline in kidney and car-
diovascular disease-related mortality in FD patients. All
Fabry patients should have adequate control over their BP.
As indicated previously, because of uncontrolled hyper-
tension, 24-hour BP measurements and oral medications
such as ACEi/ARBs should be considered while monitoring
BP.
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