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Abstract

Background Primary aldosteronism (PA) is the most common form of secondary hypertension, accounting for 5%
of hypertensive patients and 17-23% of patients with resistant hypertension. Compared to primary hypertension,
PA.is more prone to cause severe organ damage and even early death. Adrenal venous sampling (AVS) is a practical
confirmatory test for subtyping aldosterone-producing adenoma and bilateral adrenal hyperplasia, helping physicians
to make an accurate decision between surgery or medication. According to guidelines, supine in bed before AVS

is recommended for a desirable result of AVS. However, investigations about the most optimal preoperative supine
time before AVS are lacking.

Methods/design This is a multi-center prospective randomized controlled study. One hundred twenty patients
diagnosed as PA. and willing for AVS examination will be included. Participants will be randomly allocated to a 15-min
supine time group or 2-h supine time group. The primary outcome is the degree of biochemical remission (serum
potassium and orthostatic ARR). The secondary outcomes are degrees of clinical remission (blood pressure, type

and dose of antihypertensive drugs), the technical success rate, and the adverse event of AVS (selective index > 2

is considered successful surgery without corticotropin stimulation).

Discussion PA.is an intractable public health problem, and many technigues including AVS have been developed
to identify this disease correctly. This study will help to understand whether the length of preoperative supine time
would affect the diagnostic efficacy of AVS and thus help to formulate a more reasonable AVS procedure.

Trial registration ClinicalTrials.gov NCT05658705. Registered on 10 September 2022.
Keywords Primary aldosteronism, Adrenal venous sampling, Supine time
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Introduction

Background

Primary aldosteronism (P.A.) is a disease caused by
excessive autonomous aldosterone from adrenal tumor
or hyperplasia, characterized by the inhibition of the
renin-angiotensin system, sodium retention, and exces-
sive excretion of potassium and hydrogen [1]. P.A. was
regarded as a rare disease since it was first discovered
by Conn in 1955 [2] for it was found only in less than
1% of hypertensive patients [3]. However, recent stud-
ies have noticed that P.A. accounts for 5% of hyperten-
sive patients in primary care [4], and the prevalence
in patients with resistant hypertension has reached
17-23% [5]. A study on the Chinese population with
newly detected hypertension also profiled at least 4%
of patients suffered P.A [6]. Besides, P.A. is a significant
cause of increased stroke risk, coronary artery disease,
atrial fibrillation, ventricular hypertrophy, and renal
damage [7]. It could be assumed that most P.A. patients
missed proper diagnosis and suffered cardiovascular
damage, which may explain the limitation of traditional
hypertensive drugs on resistant hypertension.

P.A. includes two main subtypes: aldosterone-pro-
ducing adenoma (APA, accounting for about 35%)
and bilateral adrenal hyperplasia (BAH, accounting
for about 60%). Other rare subtypes include primary
adrenal hyperplasia, family aldosteronism, and aldos-
terone-secreting adrenocortical carcinoma [1, 8]. It is
controversial whether P.A. patients should be treated
with surgery or drugs [9]. Unilateral adrenalectomy is
suggested for most patients with adenoma or primary
adrenal hyperplasia, which statistically satisfied the goal
of clinical and laboratory remission [10, 11]. However,
anti-RAAS drugs and glucocorticoids are more recom-
mended for BAH or family aldosteronism patients [12].

Raising the accuracy of diagnosis and subtyping is
extremely important for P.A. patients. Screening of
P.A. is based on the aldosterone to renin ratio (ARR),
and people with abnormally elevated ARR should
be screened by further oral salt loading or captopril
confirmatory tests [13]. P.A. subtyping test is also an
essential, although difficult and challenging, step [13].
Adrenal venous sampling (AVS) was now regarded
as the gold standard for P.A. subtyping but only per-
formed in limited centers [12, 14]. Our team was expe-
rienced in this technique. Recently, we have developed
a computed tomography image fusion, coaxial guide-
wire technique, and fast intraprocedural cortisol testing
(CCF) technique, which significantly increased the suc-
cess rate of AVS to 98% and shortened the whole pro-
cedure time [15]. Moreover, we are still committed to
exploring a more optimized AVS procedure.
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AVS outcome was interpreted by comparing aldos-
terone levels in the adrenal venal of the dominant and
nondominant side, which could be affected by the posi-
tion change [16]. Before AVS without corticotropin
injection, patients were suggested to keep a supine posi-
tion to avoid aldosterone fluctuation [13, 17]. However,
the length of supine time before AVS had no established
standard, although authoritative guidelines recommend
recumbency times ranging from 1 h to overnight [13, 17].
In previous work, we chose 1-2 h of supine time as the
guideline suggested [17]. We observed many problems
were caused by excessive supine time, such as patient’s
urinary retention and anxiety, while reduced supine time
was found to be more friendly for these patients.

The cortisol level of patients is also an important factor
affecting the selective index (S.I.) during AVS. A cohort
study showed that at least 15 min of rest before blood
sampling was enough to minimize the stress effect and
guarantee a satisfactory outcome [18]. Thus, we speculate
that 15-min supine time is enough to minimize the fluc-
tuation of aldosterone and cortisol fluctuation caused by
position change and preoperative stress.

However, evidence of the most optimal supine time
before AVS still lacks, which could simultaneously
improve patient satisfaction and compromise the suc-
cess rate. We expect that the shortened supine time will
improve patient experience and ensure the success rate at
the same time.

Objectives
The primary aim of this study is to compare the effects of
preoperative 15-min or 2-h supine to the efficacy of AVS

Trial design

The study was designed as a multi-center, prospective,
two-arm, parallel-group, randomized controlled trial.
The protocol is reported in line with the Standard Pro-
tocol Items: Recommendations for Interventional Tri-
als (SPIRIT) guidelines following the SPIRIT schedule
(Fig. 1) and trial flow chart (Fig. 2). The study was reg-
istered on ClinicalTrials.gov: 05658705. The fundamental
hypothesis is that reduced preoperative supine time did
not affect the subtyping efficacy of AVS. Our hypothesis
is based on a simple premise: 15-min preoperative supine
time is enough to minimize the fluctuation of serum
aldosterone and cortisol levels, thus maintaining the
accuracy of AVS outcome.

Methods

Study setting

This study is taking place in three centers in China: The
Second Affiliated Hospital of Zhejiang University of
Medicine (initiation center), the First People’s Hospital
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Study Period
Enroliment| Allocation Post allocation Close-out
Post- Post-
Timepoint: Screening Ranc:grr]nizat Pre-AVS [Post-AVS Adﬁtﬂ;?::?g or Adﬁgﬂ;?::?g or Revaluation
months) months)
ENROLLMENT:
Eligibility screening X
Informed consent X
Allocation| X
INTERVENTIONS:
15min supine| X
2hr supine| X
ASSESSMENTS:
Demographic data X X
Medical history] X
Laboratory examination X X X X
Adrenal CT/MRI X
AVS outcome| X
Adverse events| X
PASO X X

Fig. 2 Flow chart of the trial

| Patients recruitment and screening |

Randomization

| Baseline assessment |

\

[

)

| 2-hour supine group (n=60)

| 15-min supine group (n=60) |
\

|

| Adrenal venous sampling(AVS) |

| AVS outcome interpretation |

| Unilateral adrenalectomy or drug treatment |

| Primary and secondary outcome assessments |

| Statistical analysis |

Fig. 1 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) enrollment schedule, interventions, and assessments
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of Jiashan (participating center), and the First People’s
Hospital of Yuhang District of Hangzhou (participating
center).

Eligible participant

Participants are the patients considered P.A. and with
willingness for AVS. Screening and preliminary classifi-
cation of P.A. patients will be completed by endocrinol-
ogy doctors, who will also be responsible for follow-up
and medication adjustment. AVS and unilateral adrenal-
ectomy will be carried out by a doctor of vascular surgery
and urology.

The study was approved by the Ethics Committee of the
Second Affiliated Hospital of Zhejiang University School
of Medicine on 10/26/2022, before the trial registration
on ClinicalTrials.gov.

The study will be carried out in accordance with the
Helsinki Declaration. The inclusion, exclusion, and ter-
mination criteria for this trial are as follows:

Inclusion criteria

1. Patients are clinically diagnosed as primary aldoster-
onism with ARR>37 (PAC showed as pg/ml, renin
showed as ulU/mL) and passed through further PA.
confirmatory tests [13] (PAC-post CCT>110pg/ml,
PAC-post SSIT >100pg/ml). PAC: plasma aldoster-
one concentration

2. Patients with willingness for AVS

3. Age 18 or above, male or female, with legal capacity

Exclusion criteria

1. Patients with suspected adrenocortical carcinoma
or pheochromocytoma.

2. Patients do not accept or with a high risk of adrenal
surgery.

3. DPatients have been subtyping to glucocorticoid-
suppressible hyperaldosteronism or familial hyper-
aldosteronism type IIL

4. Patients were diagnosed with Cushing syndrome or

subclinical Cushing syndrome.

Patients were treated with glucocorticoids recently.

Patients with whole body or venipuncture area

infection.

7. DPatients with venous access thrombosis.
8. DPatients are allergic to iodine.
9. Patients with X-ray contraindications.
10. Patients with coagulation dysfunction.
11. Patients are unable to cooperate and follow up.

oo
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Termination criteria

1. Life-threatening events or other serious illnesses
occurred during the trial.

2. Patients with incomplete basic information or be
erroneously included.

3. Patients who dropped out, did not complete all treat-
ment, or could not complete follow-up visits.

Interventions

Description of the pre-, intra-, and postoperative
management

Patient data will be collected in a case report form
(CRF) designed by study staff during pre-, intra-, and
postoperative courses and in 3 and 6 months after sur-
gery or medicine therapy. All these data will be input-
ted into an electronic database for storage.

Participant enrollment and preoperative preparation
Patients will be initially included or excluded dur-
ing hospitalization in the endocrinology department
based on the patient’s basic information and medical
history. The selected patients will be randomly divided
into the 15-min supine group (experimental group) or
the 2-h group (control group). Before surgery, patients
will be informed of the risks, possible complications
and expected examination results of AVS surgery, and
signed informed consent.

Preoperative examination includes the following: (1)
Adrenal enhanced CT: routine CT examination is per-
formed to evaluate whether there are nodules, hyper-
plasia, and anatomical variation in bilateral adrenal
glands; MRI examination was the alternative option for
patients with renal insufficiency. (2) Necessary exami-
nation for surgery: complete blood count, serum chem-
istry profile, routine urinalysis, coagulation function,
blood group, epidemic disease profile, electrocardio-
gram; (3) serum potassium, renin, and aldosterone.

Preoperative preparation includes the following: (1)
replacing the drugs that may affect the serum renin
and aldosterone, especially the mineralocorticoid
receptor antagonist (MRAs); (2) keeping serum potas-
sium in the normal range if possible (at least > 3.0
mmol/l); (3) keeping blood pressure within the range of
140/100mmHg.

Adrenal vein sampling procedure

On the surgery day, surgeon and nurse will complete
the double check, routine medical record, and signa-
ture. Patients of the 15-min group will be first sent to
the operating room and kept supine before surgery, and
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femoral vein sheath inserting will be conducted at the
end of supine time. During the operation of the 15-min
group, the patient of the 2-h group will be sent to the
waiting room and kept supine for 2 h. The surgery pro-
cedure is the same in both two groups, which were
described below.

AVS without corticotropin stimulation was performed
by two professional surgeons (Z.L. and M.H.) as previ-
ously described [15]. Briefly, a 5-F sheath was placed into
the right common femoral vein under the local anes-
thetic. The left adrenal vein sampling was accomplished
in the central adrenal vein by using a 4-F Simon 1 cath-
eter and a 1.8-F microcatheter. The right adrenal vein
was carried out by the guidance of coaxial guidewire
technique by using a 4-F Simon 1 catheter. Digital sub-
traction venography helped to confirm the position of
the catheters. The regular order of venous sampling was
right adrenal vein, IVC, and left adrenal vein. Three mil-
liliters of adrenal venous blood was obtained by intermit-
tent gentle suction. Venous and IVC cortisol levels will be
quickly measured by a conventional enhanced chemilu-
minescence immunoassay (ECLIA; Roche Diagnostics
GmbH, Mannheim, Germany).

Postoperative management and follow-up

The result of AVS will be interpreted by an experienced
doctor. Briefly, in this study, S.I. > 2 indicates successful
AVS, and L.I. > 2 indicates unilateral primary aldosteron-
ism. Unilateral P.A. patients will be suggested to accept
the unilateral adrenalectomy, and bilateral adrenal hyper-
plasia patients will be recommended for medication
therapy.

Patients will be followed up after unilateral adrenalec-
tomy or optimized anti-hypertensive medicine therapy
at 3 months and 6 months with clinical examination. All
these data would be recorded in the PASO table, includ-
ing the blood pressure, type, and dose of antihypertensive
drugs, serum potassium, and orthostatic ARR.

Strategies to improve adherence to interventions

The investigators will inform the patients of the benefits
and precautions of AVS surgery and thus build and main-
tain trust with patients.

Relevant concomitant care

To maintain the accuracy of AVS outcome, MRAs such
as spironolactone were not permitted to be taken since
4 weeks before AVS. After AVS, for those who choose
to be treated with medication, they will be instructed
to take MRAs first, and if blood pressure is poorly con-
trolled (SBP > 140 mmHg or DBP > 90 mmHg), they will
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be recommended to take MRAs combined with other
antihypertensive drugs (ACEi/ARB or CCB will be firstly
considered).

Provision for post-trial care

This trial’s target is to assess the effect of preoperative
supine time for diagnostic efficiency of AVS. There is no
anticipated compensation for trial participation.

Outcomes

Basic information

Before treatment, researchers will collect basic charac-
teristics (such as gender, age, education, marital status,
height, and weight) and medical history (such as blood
pressure, type and dose of antihypertensive drugs, serum
potassium, orthostatic ARR) of recruited participants.

Primary outcome
1. Rate of biochemical remission

Biochemical outcome evaluation in 3 and 6 months
after AVS: serum potassium, orthostatic ARR. All these
data will be recorded in the PASO table [11] (feasible cri-
teria for the classification of outcomes of adrenalectomy
for the treatment of unilateral primary aldosteronism).
The detailed criteria of complete, partial, and absent bio-
chemical remission are shown in Fig. 3.

Secondary outcome
1. Rate of clinical remission

Biochemical outcome evaluation in 3 and 6 months
after AVS: blood pressure, types, and dose of antihy-
pertensive drugs. All these data will be recorded in the
PASO table. The detailed criteria of complete, partial,
and absent clinical remission are shown in Fig. 3.

2. Successful catheterization rate

Intraoperative bilateral S.I. value was used to determine
whether the blood collection cannula was successful. In
the surgery without corticotropin, S.I. > 2 was used as
the standard for successful blood collection and L.I. >
2 was used for judging the dominant side aldosterone
secretion. S.I., selective index; L.I., lateralization index;
Dom, dominant side; IVC, inferior vena cava; Nondom,
nondominant side; PAC, plasma aldosterone concentra-
tion; PCC, plasma cortisol concentration. S.I. = PCC./
PCCy¢; L.I. = PAC,,,/PCCph o PACondom’ PCCondom:
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Outcome Clinical outcome Biochemical outcome
) Normal serum potassium and ARR; If
Complete Normal blood pressure without ) i
) ARR is elevated, aldosterone is
success hypertensive drugs

suppressed in confirmatory tests

Partial success
taking a reduced dose of
hypertensive drugs

Reduced blood pressure via taking
the same dose of hypertensive
drugs; Normal blood pressure via

Normal serum potassium, elevated
ARR but aldosterone decreased by
more than 50% or aldosterone is
suppressed in confirmatory tests

Absent success

Blood pressure does not change
when taking the same or increased
dose of hypertensive drugs

Persistent hypokalemia and/or
elevated ARR without aldosterone
suppression in confirmatory tests

Fig.3 PASO table

3. Adverse events

Record the occurrence of adverse events, including
adrenal venous hemorrhage and related adrenal insuf-
ficiency, hypertensive urgencies, anaphylactic shock,
venous thrombosis, pulmonary embolism, etc.

Participant timeline

The time schedule of this study, including enrolment,
interventions, assessments, and visits for participants, is
shown in Fig. 1.

Sample size

The sample size calculation was performed using the
PASS15 software, version 15.0.5, with reference to a prior
randomized controlled trial that reported the value of
targeting CXCR4 with 68Ga-Pentixafor PET/CT for sub-
typing P.A., which enrolled 120 cases [19]. According to
this study protocol, a sample size of 60 participants in
each group was calculated to sufficiently detect the target
effect size (0.5) with a type I error of 5% (a = 0.05) and
90% power (S = 0.10) by the PASS15.0 software. Allow-
ing for a 20% loss to follow-up, this study was designed to
include 120 cases.

Recruitment

Some efforts will be made to ensure enough participant
enrollment in this study: more than 200 patients were
eventually diagnosed as P.A. in our centers, and 100—120
AVS surgeries were performed each year in our centers
with a success rate higher than 95%. Therefore, we think
we need 1-1.5 years to enroll enough cases. Besides, we
would implement a poster recruitment strategy in our
hospital and on the Internet, which contains detailed
information about this trial’s objective, contact method,
and attention matters. Further, a specific member will

help interested participants to complete registration for
the trial.

Assignment of interventions: allocation
Allocation-sequence generation

Random numbers within the range of 1 to 120 will be
generated by an independent statistician using the
SPSS V25.0 software. The allocation of participants
will be determined based on the parity of the generated
random numbers. Participants with an odd random
number were assigned to the 15-min group, and par-
ticipants with an even random number were assigned
to the 2-h group.

Allocation—concealment mechanism

The result of random sequences will be placed into spe-
cific envelopes. These envelopes will be prepared by
individuals who are not directly involved in the trial.
After enrolled participants signed the informed con-
sent, they will be given a sealed envelope to open.

Assignment of interventions: blinding

This trial is open-label with blinded outcome assessors
so unblinding will not occur. A third party will oversee
the management to ensure the confidentiality of the
study until the completion of the data analysis.

Data collection and management

Plans for assessment and collection of outcomes

Basic information will be collected during the initial
assessment and enrollment. Participants will complete
and sign a questionnaire including basic characteristics
(such as gender, age, education, marital status, height,
and weight) and medical history. The data collection
will be accomplished by a staff not involved in the
study. Data will be collected at five time points: during
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screening, baseline, after AVS, at 3-month follow-up,
and at 6-month follow-up. To ensure the data quality,
all collected information will be securely stored in an
electronic database, the access to which will be only
restricted to specific statisticians. After 3 years, all data
will be deleted.

Plans to promote participant retention and complete
follow-up

To ensure the completion of the follow-up, all partici-
pants will be informed of the benefits and offered com-
pensation for completing assessments. Regular phone
reminders will be conducted during the follow-up period.

Confidentiality

All information and data can only be accessed by author-
ized accounts and authorization can only be granted by
the chief investigator. Participants’ information will be
encoded with a specific ID number to keep confidential-
ity. The database will be protected on a secured platform.

Additional consent provisions for collection and use
of participant data and biological specimens
No biological specimens will be collected in this study.

Statistical analysis
An independent statistician will complete the statistical
analysis of the study result via the SPSS V25.0. Baseline
characteristics will be described by descriptive statistics.
x s will represent continuous variables with the normal
distribution, and the ¢ test will compare the differences
between the two groups. The Mann—-Whitney U test
will be used in continuous variables that were not nor-
mally distributed. Categorical variables will be expressed
as frequency (%), and the chi-square test will be used to
compare the differences between the two groups. Effect
estimates will be provided with corresponding 95% con-
fidence intervals, and P values < 0.05 will be considered
statistically significant. All randomized participants will
be included in the analyses, and data will be analyzed in
the group where the participants were randomized ini-
tially. The experimental group includes the available data
from the 15-min supine group, and the control group
includes the available data from the 2-h supine group.
The principles of intention-to-treat analysis will be used
to preserve the unique benefit of randomization, regard-
less of whether that participant received the allocated
intervention. Multiple imputation (MI) using the mice
package in R will be applied to analyze the missing data.
Further secondary analyses will include pre-speci-
fied subgroup analyses according to age and the two
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stratification/minimization variables, investigated by
introducing the relevant interaction with treatment allo-
cation into the regression model. In addition, to assess
the stability of any intervention effect, we will fit a mixed
model for the primary outcome at 3 and 6 months,
adjusted for baseline measures.

Oversight and monitoring

Coordinating center and trial management committee

There are 3 centers that participated in the study: the
Second Affiliated Hospital of Zhejiang University of
Medicine (initiation center), the First People’s Hospital
of Jiashan (participating center), and the First People’s
Hospital of Yuhang District of Hangzhou (participating
center). The management committee consisted of chief
investigator, principal investigators of each workstream,
statisticians, and so on and will monitor the process of
recruitment, study management, and implementation
interventions.

Adverse event reporting and harms

This study identifies adverse events including adrenal
venous hemorrhage and related adrenal insufficiency,
hypertensive urgencies, anaphylactic shock, venous
thrombosis, and pulmonary embolism. We will report
adverse events to the DMC (Data Monitoring Commit-
tee) within 24 h. The reporting will include details on
severity, occurrence time, duration, actions taken, out-
comes, and causality assessment.

Trial conduct auditing

All participating members including doctors, nurses, and
analysts will be trained to get acquainted with the whole
procedure of this study. Regular online meetings will be
held weekly to address difficulties. An independent DMC
will be instituted to oversee trial data and adverse reac-
tions and provide suggestions. Monthly meetings will be
convened to monitor the trial progress, safety problems,
and data quality.

Protocol amendments

The principal investigator will be responsible for all
protocol modifications. Any updated protocols will be
promptly reported to the Chinese Clinical Trial Registry,
Clinical Trials, institutional review board (IRB), and all
other trial participants.

Dissemination plans

The public will not directly participate in this study. The
data will not be released directly to the public. The proto-
col of this study will be publicly available, and the results
will be authored and published in academic journals.
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Discussion

P.A. is commonly discovered among patients with resist-
ant hypertension, with a higher risk for earlier cardiac
disease, peripheral arterial disease, stroke, and renal
injury [20]. With the advancement of diagnosis and sub-
typing method, PA. is gradually getting attention from
medical staff [21]. However, many controversies remain
about the subtyping diagnosis and subsequent treatment
of PA.

C.T. imaging or MRI had limited diagnostic power
in PA. subtyping. AVS is now regarded as an essen-
tial standard tool for screening unilateral primary aldo-
steronism, due to its high efficacy in distinguishing no
functional incidentalomas from aldosterone-producing
adenomas [13]. The Endocrine Society recommends that
all patients with hypertension suspected as primary aldo-
steronism should accept AVS examination [13]. How-
ever, there are many difficulties in performing AVS and
interpreting the outcome, and only a few centers can and
are willing to carry out this examination. One of the rea-
sons is that surgical protocols of AVS are very different
between medical centers, making it hard to standardize
the AVS procedure and thus affect the success rate. On
the other hand, the patient’s feelings were lack of atten-
tion during the whole procedure, which is also an impor-
tant part of medical quality.

The outcome of AVS, including the selective index (S.L.)
and lateralization index (L.L.), are calculated by the serum
cortisol and aldosterone levels sampled in the adrenal
and inferior veins. In the recent guideline, the European
Society of Hypertension recommended S.I. > 2 to dem-
onstrate correct cannulation, and L.I. > 4 to identify the
unilateral P.A [22]. Thus, the fluctuation of cortisol and
aldosterone is disastrous for interpreting AVS results
[23]. Investigators have raised several approaches to
avoid the deviation, including corticotropin application
and long-time enforced recumbency [17], although there
is still a lack of a standardized protocol for AVS.

In this study, we planned to pay attention to the supine
time before AVS, which was currently an underappre-
ciated part of the AVS procedure. In current clinical
guidelines, the preoperative supine time was set to range
from 1 h to overnight [13, 17]. Indeed, long-time supine
time, in terms of result, reduced aldosterone fluctua-
tions caused by position change and increased the accu-
racy of AVS results [16]. However, we should be aware
that some patients will feel intense or anxious with time
prolonging which may affect the cortisol level and that
excessive time reduces the efficiency of surgery [18, 24].
Thus, preoperative supine is important to guarantee a
satisfactory outcome of AVS, but the time length of the
supine position should be reduced to take care of the
patient’s feelings.

Page 8 of 9

Our study is the first clinical trial focused on the pre-
operative lying time of AVS. One limitation of this trial is
that it is a multi-center study carried out only in centers
in China. Given the differences in the management and
success rate of AVS between different centers, this may
affect the generalizability of this research. Another limi-
tation of this study is that the patients and investigators
cannot be blinded due to the type of study. To minimize
the potential influence of this limitation, we will assign
the most professional vascular doctor to perform the
same operation on the two groups of patients, and the
final statisticians will be blind.

In summary, this study will compare the effect of pre-
operative long-term supine to short-term supine on the
outcome of AVS, thereby optimizing effective AVS sur-
gery procedure which would satisfy both the patients and
physicians.

Trial status

This protocol is registered at ClinicalTrials.gov under
the number NCT05658705 and it was first posted on
12/21/2022 and last updated on 27/08/2023, https://
www.clinicaltrials.gov/ct2/show/NCT05658705. Recruit-
ment will take place from 03/01/2023 to 03/01/2025.
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AVS Adrenal venous sampling

BMI Body mass index

SPIRIT  Standard Protocol Items: Recommendations for Interventional Trials
MRA Mineralocorticoid receptor antagonist
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