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diagnostics and with the age of the population.4 
There is no difference in incidentaloma occur‑
rence between sexes.5 They are very rare in chil‑
dren, less than 1% of cases occur before 30 years 
of age, 4% before the age of 50 years, and the fre‑
quency increases to 7%–10% in patients over 70 
years of age.6 Substantial advances in imaging 

Introduction  Incidentaloma is defined as 
an adrenal mass larger than 1 cm, detected dur‑
ing diagnostic imaging performed for reasons 
other than a suspicion of adrenal diseases.1-3 Ad‑
renal incidentalomas (AIs) are found in 1% to 
6% of adults, and the frequency of their detec‑
tion has increased with the advances of imaging 
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Abstract

Introduction  Incidentaloma is an adrenal tumor detected during diagnostic imaging performed for 
extra‑adrenal causes. Evaluation of metanephrine concentrations in a 24‑hour urine collection can be 
a significant challenge in patients with multiple medications and comorbidities.
Objectives  The aim of this study was to evaluate the effect of commonly used groups of drugs on 
metanephrine levels in the 24‑hour urine collection.
Patients and methods  A total of 1051 patients with adrenal mass below 10 Hounsfield units on un‑
enhanced computed tomography were included in the study. Patients diagnosed with Cushing or Conn 
syndrome, adrenal carcinoma, pheochromocytoma, active extra‑adrenal malignant neoplasms, and ex‑
acerbation of severe illnesses were excluded. Metanephrine, normetanephrine, and 3‑methoxytyramine 
in the 24‑hour urine collection were measured by high‑performance liquid chromatography with elec‑
trochemical detection. Information on concomitant medication (β‑blockers, calcium channel blockers 
[CCBs], loop diuretics, thiazide diuretics, potassium‑sparing diuretics, α‑blockers, angiotensin‑converting 
enzyme inhibitors / angiotensin II receptor blockers, metformin, nonmetformin antidiabetic drugs [NMADs], 
lipid‑lowering drugs, proton pump inhibitors, levothyroxine, thyreostatics, antidepressants, neuroleptics, 
benzodiazepines, glucocorticosteroids, inhaled B‑receptor agonists, and ipratropium) was collected from 
each patient.
Results  The urinary excretion of normetanephrine was significantly higher in the patients on β‑blockers, 
CCBs, loop diuretics, α‑blockers, NMADs, and neuroleptics. α‑Blockers increased urine metanephrine 
concentration, and NMADs, antidepressants, and glucocorticosteroids lowered it. There was no associa‑
tion between the analyzed drugs and urinary 3‑methoxytyramine level.
Conclusions  Many drug groups interfere with the measurement of urinary fractionated metanephrines. 
These interactions should be taken into account during interpretation of a hormonal evaluation, as they 
can be crucial for further management, especially for making a decision on surgical treatment.
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apnea have also been reported to affect plasma 
and urinary metanephrine and normetanephrine 
concentrations.11-15

False‑positive results due to comorbidities and 
drug interference often cause diagnostic dilemmas 
and generate additional costs. For many years, re‑
searchers have reported on the effects of differ‑
ent groups of drugs on plasma metanephrine con‑
centrations and / or their urine excretion,16-18 but 
the exact effects of drugs on metanephrine mea‑
surement by more sensitive and specific methods 
have not been documented or confirmed.

The aim of this retrospective, observational 
study was to evaluate the effect of commonly 
used drugs on the 24‑hour urinary metaneph‑
rine excretion in patients with incidentalomas 
using HPLC‑ECD.

Patients and methods  A database search was 
performed for AI patients, diagnosed and treated 
at the Department of Endocrinology, Oncologi‑
cal Endocrinology and Nuclear Medicine, Univer‑
sity Hospital in Kraków in the years 2017–2020. 
Out of 1344 recorded patients, 1051 were en‑
rolled in the final analysis. Patients with diag‑
nosed hormonal disturbances (Cushing disease, 
Conn disease, and pheochromocytoma), malig‑
nancy (adrenal carcinoma or other cancers), and 
with adrenal mass above 10 HUs were excluded 
(Figure 1). Only the patients in stable condition, 
without exacerbation of concomitant diseases 
and with extra‑adrenal malignant neoplasms 
in remission for more than 5 years were includ‑
ed in the analysis.

The analyzed group of patients included 665 
women (63.3%) and 386 men (36.7%). A tumor 
of the left adrenal gland, right adrenal gland, and 
bilateral tumors were detected in 488 patients 
(46.4%), 288 patients (27.4%), and 275 patients 
(26.2%), respectively. The median age was 65 
years (interquartile range [IQR], 18–88 years).

Hormonal workup involved 1‑mg overnight 
dexamethasone suppression test and mea‑
surement of urinary metanephrine excretion 
in all cases. In the patients with concomitant 
hypertension or hypokalemia, the  aldoste‑
rone / renin ratio was used to exclude primary 
hyperaldosteronism.

As per our clinical routine, all patients followed 
a special diet low in tyramine‑containing prod‑
ucts for 2 weeks before and during the 24‑hour 
urine collection. They were given precise written 
guidelines on the products they should avoid, so 
as not to interfere with the hormonal evaluation 
(bananas, chocolate, blue cheese, red wine).19 On 
admission, all the patients declared following 
the diet. Metanephrine, normetanephrine, and 
3‑methoxytyramine were measured by HPLC
‑ECD (CompleteKit, Metanephrines in Urine, Rec‑
ipe, Munich, Germany) at the Clinical Biochem‑
istry Department of Pediatric Institute, Jagiello‑
nian University Medical College, Kraków, Poland.

The  method performance was assessed in 
the Randox International Quality Assessment 

techniques, such as ultrasonography, magnetic 
resonance, or computed tomography (CT), result‑
ed in about 10‑fold increase in detection of adre‑
nal lesions in the past 2 decades.1,7 Once a lesion 
is detected, further testing is needed to determine 
whether it is benign or malignant, and whether 
the tumor is hormonally active or not. Such diag‑
nostics must be performed urgently in children, 
pregnant women, and adults under 40 years of 
age, because in these populations a risk of malig‑
nancy is higher.6 Hormonal evaluation includes 
an overnight 1‑mg dexamethasone suppression 
test, a 24‑hour urine collection of fractionated 
metanephrines, or measurement of plasma‑free 
metanephrines, and plasma aldosterone / renin 
ratio in hypertensive patients.6,8

According to the literature, the most com‑
mon among AIs are adrenocortical adeno‑
mas (80%–85%), including nonfunctional le‑
sions (40%–70%), mild autonomous cortisol-
secreting tumors (20%–50%), primary aldoste‑
ronism (2%–5%), and overt Cushing syndrome 
(1%–4%). Pheochromocytomas (1%–5%), me‑
tastases (3%–7%), or adrenocortical carcinomas 
(0.4%–4%) can also be found.9

Each year, more than 500 patients with newly
‑diagnosed AIs are referred to our center for hor‑
monal workup. The main clinical issues are hor‑
monal activity imbalance and oncologic risk as‑
sessment. The new European Society of Endo‑
crinology (ESE) clinical practice guideline on 
the management of adrenal incidentalomas de‑
veloped in collaboration with the European Net‑
work for the Study of Adrenal Tumors (ENSAT) 
suggests measurement of plasma free metaneph‑
rines or urinary fractionated metanephrines to 
exclude pheochromocytoma in patients with ho‑
mogenous adrenal masses with Hounsfield units 
(HUs) above 10 on unenhanced CT.9

Modern assays for the measurement of uri‑
nary metanephrine concentration include high
‑performance liquid chromatography with elec‑
trochemical detection (HPLC‑ECD) or mass spec‑
trometry after HPLC separation (HPLC‑MS). Elec‑
trochemical quantification is very sensitive but 
drug interference can occur. MS has higher sen‑
sitivity and higher specificity but its cost is high‑
er and availability limited.10 New technologies for 
metanephrine measurement have made some of 
the previous recommendations no longer valid.

Comorbidities, such as renal failure, ischemic 
stroke, intracerebral hemorrhage, decompensat‑
ed congestive heart failure, and obstructive sleep 

What’s new?

The number of adrenal incidentalomas detected has increased in recent years. 
Drug interactions with urine metanephrine concentration assessment have 
been known for a long time; however, data are not fully consistent. Therefore, 
this study, conducted in a large cohort of patients, aimed to indicate which 
groups of drugs should be used preferentially during urine collection to make 
interpretation of the results reliable and clinically useful.
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acetaminophen during hospitalization. Nine‑
teen most common groups of drugs were select‑
ed for the analysis, and they included β‑blockers 
(449 patients), CCBs (518 patients), loop diuretics 
(106 patients), thiazide diuretics (193 patients), 
potassium‑sparing diuretics (66 patients), 
α‑blockers (152 patients), angiotensin‑converting 
enzyme inhibitors (ACEIs) / angiotensin II 

Scheme (Randox, Crumlin, United Kingdom) 
for urinary metanephrines. The reference rang‑
es were 52–341 µg/24  h for metanephrine, 
88–440 µg/24  h for normetanephrine, and 
0–220 µg/24 h for 3‑methoxytyramine.

Information on the  medications taken by 
the patients was collected from their detailed 
medical history. None of the  patients used 

Figure 1�  Consort 
diagram of the study 
population 
Abbreviations: AI, adrenal 
incidentaloma; CT, 
computed tomography; 
HU, Hounsfield unit

Patients with AI: 
n = 1344

Patients included: 
n = 1051 (78.2%)

Women:
n = 665 (63.3%)

Men:
n = 386 (36.7%)

Left gland tumor:
n = 488 (46.4%)

Right gland tumor:
n = 288 (27.4%)

Bilateral tumor:
n = 275 (26.2%)

Patients excluded: 
n = 293 (21.8%)

Adrenal carcinoma:
n = 15 (1.1%)

Other cancers:
n = 29 (2.2%)

Cushing: n = 31 (2.3%)

Conn: n = 12 (0.9%)

Pheochromocytoma:
n = 40 (3%)

Adrenal mass >10 HUs: 
n = 166 (12.4%)

Hormonal activity

Malignancy

Native density of the
adrenal lesion on CT
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general linear model: multivariate analysis of 
variance). A P value below 0.05 was deemed sig‑
nificant. Drug groups that did not show signifi‑
cance between the patients taking and not tak‑
ing the drugs in the Mann–Whitney test were 
not included in the multivariate analysis.

Origin 2021 (OriginLab Corporation, 
Northampton, Massachusetts, United States) 
and Microsoft PowerPoint (Microsoft, Redmond, 
Washington, United States) were used to draw 
the graphs presented in the text.

Ethics statement  The study protocol was approved 
by the Local Ethics Committee of the Jagiello‑
nian University in Kraków (1072.6120.81.2021). 
Written informed consent for participation was 
not required for this study in accordance with 
the national legislation and the institutional 
requirements.

Results  Twenty four‑hour normetanephrine ex-
cretion in relation to drug use  Medians and IQRs 
of the 24‑hour normetanephrine excretion in 
the patients with incidentaloma taking differ‑
ent drugs are presented in Figure 2. In the first 
stage of the analysis (the Mann–Whitney test), 
the difference between the patients taking and 
not taking the same drugs was significant for 
β‑blockers (P <0.001), CCBs (P <0.001), loop 

receptor blockers (ARBs; 352 patients), metfor‑
min (254 patients), nonmetformin antidiabet‑
ic drugs (NMADs; 96 patients), lipid‑lowering 
drugs (LLDs; 441 patients), proton pump inhibi‑
tors (PPIs; 213 patients), levothyroxine (LT4; 165 
patients), thyreostatics (14 patients), antidepres‑
sants (84 patients), neuroleptics (18 patients), 
benzodiazepines (BDZs; 53 patients), glucocor‑
ticosteroids (GCSs; 89 patients), inhaled B‑re‑
ceptor agonists (109 patients), and ipratropium 
(65 patients). As many as 132 patients denied us‑
ing any drugs.

Statistical analysis  STATISTICA 13.3 soft‑
ware (TIBCO Software Inc., Palo Alto, Califor‑
nia, United States) was used to calculate sta‑
tistical significance. First, we checked normal‑
ity of the data distribution with the Shapiro–
Wilk test and homogeneity of variances with 
the Levene test. Taking into account that dis‑
tribution of metanephrine excretion was not 
normal in some groups of patients, we decided 
to use the nonparametric Mann–Whitney test 
for the first stage of the statistical data analy‑
sis to compare the results in the patients tak‑
ing and not taking individual drugs. To avoid 
false conclusions due to the use of different 
drugs, a multivariate analysis was performed 
with the ς test with constraints (multivariate 

Figure 2�  Differences in normetanephrine excretion in a 24‑hour urine collection in the patients taking (blue / black columns) and not taking (white 
columns) the listed drugs. Median values and interquartile ranges are given as box plots: median (horizontal line), interquartile range (box), 10–90 
percentile (whiskers). 
a  P <0.05 in the Mann–Whitney test; boxes marked in black: P <0.05 in the multivariate analysis 
Abbreviations: ACEI, angiotensin‑converting enzyme inhibitor; ARB, angiotensin II receptor blocker; BDZs, benzodiazepines, CCBs, calcium channnel 
blockers; GCS, glucocorticosteroid, LLDs, lipid‑lowering drugs; LT4, levothyroxine; NMADs, nonmetformin antidiabetic drugs; PPIs, proton pump 
inhibitors
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excretion was lower than in the individuals not 
taking these drugs.

Twenty four‑hour 3‑metoxytyramine excretion in re-
lation to drug use  No differences were seen in 
the patients taking and not taking the analyzed 
drugs (except LT4 in the Mann–Whitney test; 
P = 0.04; no significance in multivariate analy‑
sis) with reference to 3‑metoxytyramine excre‑
tion (Figure 4).

Discussion  Although the updated ESE/ENSAT 
guidelines for the management of AIs9 are like‑
ly to reduce the number of metanephrine evalu‑
ations, data on the impact of different drugs on 
these outcomes remain crucial in differential di‑
agnosis in patients at a higher oncologic risk (ad‑
renal masses >10 HUs on unenhanced CT). The ef‑
fect of drugs on metanephrine excretion results 
should be taken into consideration, as it is es‑
sential for patient management, including deci‑
sions on surgical intervention or observation.20

In this study, of 19 the most commonly used 
drug groups analyzed in a large cohort, a signif‑
icant impact on metanephrine concentration in 
the 24‑hour urine collection was found for β- and 
α‑blockers, CCBs, loop diuretics, NMADs, neu‑
roleptics, GCSs, and antidepressants (Figure 5).

The effect of β‑blockers on metanephrine ex‑
cretion can be explained biochemically. Acti‑
vation of β1- and β2‑adrenergic receptors can 

diuretics (P <0.001), thiazide diuretics (P <0.001), 
α‑blockers (P <0.001), metformin (P <0.001), 
NMADs (P  = 0.002), LLDs (P  <0.001), PPIs 
(P = 0.02), and neuroleptics (P = 0.03). Multi‑
variate analysis showed significance for 6 of the 10 
groups: β‑blockers (P = 0.02), CCBs (P <0.001), 
loop diuretics (P = 0.007), α‑blockers (P = 0.02), 
MNADs (P = 0.02), and neuroleptics (P = 0.04). 
Increased urinary excretion of normetanephrine 
was observed in all patients taking the abovemen‑
tioned drugs (Figure 2). No difference in 24‑hour 
normetanephrine excretion was found between 
the patients taking and not taking thiazide di‑
uretics, metformin, LLDs, and PPIs.

Twenty four‑hour metanephrine excretion in relation 
to drug use  Medians and IQRs of the 24‑hour 
metanephrine excretion in the patients with in‑
cidentaloma using different drugs are present‑
ed in Figure 3. In the first stage of the analysis 
(the Mann–Whitney test), the difference between 
the patients taking and not taking the same drugs 
was significant only for α‑blockers (P <0.001), 
NMADs (P = 0.03), antidepressants (P = 0.01), 
and GCSs (P = 0.03). Multivariate analysis showed 
significant differences for α‑blockers (P <0.001), 
NMADs (P = 0.007), antidepressants (P = 0.02), 
and GCSs (P = 0.01). In the  patients taking 
α‑blockers, increased urinary metanephrine excre‑
tion was observed, while in those taking NMADs, 
antidepressants, or GCSs, urinary metanephrine 

PP
Is LT

4
GCS

β-B
loc

ke
rs

CCBs

Lo
op

 di
ure

tic
s

Th
iaz

ide
 di

ure
tic

s

Po
tas

siu
m-sp

ari
ng

 di
ure

tic
s

α-B
loc

ke
rs

ACEI /
 ARB

Metf
orm

in

NMADs
LLD

s

Th
yre

os
tat

ics

Anti
de

pre
ssa

nts

Neu
rol

ep
tic

s
BDZs

Ipr
atr

op
ium

β-r
ec

ep
tor

 ag
on

ist
s

Patients not taking the drug

Patients taking the drug 
(nonsignificant ς test)

Patients taking the drug 
(significant ς test)

0

50

100

150

200

250

M
et

an
ep

hr
in

e 
in

 a
 2

4-
ho

ur
 u

rin
e 

co
lle

ct
io

n,
 µ

g/
24

 h

a

a a a

Figure 3�  Differences in metanephrine excretion in a 24‑hour urine collection in the patients taking (blue / black columns) and not taking (white 
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β‑blockers. It is still under debate whether this is 
just an effect of drug use or a sympathetic stim‑
ulation caused by comorbidities.

Literature data suggest a significantly high‑
er impact of α1‑blockers, CCBs, and loop diuret‑
ics on urine normetanephrine concentration.17,23 
Another experimental study by Yoshida et al23 
showed the effect of furosemide on increasing 
blood norepinephrine levels in rats. Reflex sym‑
pathetic stimulation is the most likely explana‑
tion for α‑blocker–induced increase of metaneph‑
rine concentration in urine.18

Our study demonstrated an impact of NMADs 
on the urinary normetanephrine and metaneph‑
rine excretion. The mechanism is not entire‑
ly clear, but similar observations were report‑
ed previously.16,24 An explanation proposed by 
Hsu et al24 suggests that sulfonylureas inhibit re‑
lease of catecholamines from the adrenal glands. 
The observed impact of antidepressants on cate‑
cholamine metabolites in our study may be par‑
tially explained based on Giatti’s et al25 obser‑
vation that paroxetine, one of the antidepres‑
sants, interacts with PNMT, reduces its level, and 
leads to decreased epinephrine excretion. Endog‑
enous glucocorticoids stimulate the activity of 
PNMT, necessary for the final step of epineph‑
rine synthesis.22

Surprisingly, in our study the use of GCSs was 
associated with a reduction of urine metanephrine 

stimulate the activity of protein kinase A (PKA) 
through the Gs pathway, which involves ade‑
nyl cyclase and cyclic adenosine monophos‑
phate (cAMP).21 Phenylethanolamine N‑meth‑
yltransferase (PNMT) is the final enzyme neces‑
sary to convert norepinephrine to epinephrine 
in the catecholamine biosynthesis pathway.22 
cAMP and PKA increase the expression of early 
growth response protein 1.22 In this mechanism, 
they activate the promoter of the PNMT gene.22 

Thus, lowering the cAMP and PKA activity dur‑
ing β‑blocker use probably results in a lower ac‑
tivity of PNMT leading to higher norepinephrine 
concentration. Parasiliti‑Caprino et al17 showed 
that patients with higher urinary normetaneph‑
rine excretion were more likely to be treated with 

Figure 4�  Differences in 3‑metoxytyramine excretion in a 24‑hour urine collection in the patients taking (blue / black columns) and not taking (white 
columns) the listed drugs. Median values and interquartile ranges are given as box plots: median (horizontal line), interquartile range (box), 10–90 
percentile (whiskers). 
a  P <0.05 in the Mann–Whitney test 
Abbreviations: see Figure 2
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format and to remix, transform, and build upon the material, including com‑
mercial purposes, provided the original work is properly cited.

How to cite  Kokoszka J, Opalinska M, Sitarz K, et al. 24‑hour urine 
metanephrine excretion in patients diagnosed with adrenal incidentaloma: 
impact of commonly used drugs on a clinical decision. Pol Arch Intern Med. 
2024; 134: 16646. doi:10.20452/pamw.16646

References

1  Bancos I, Prete A. Approach to the patient with adrenal incidentaloma. 
J Clin Endocrinol Metab. 2021; 106: 3331-3353. 

2  Corssmit EPM, Dekkers OM. Screening in adrenal tumors. Curr Opin On‑
col. 2019; 31: 243-246. 

3  Cyrańska­‑Chyrek E, Szczepanek­‑Parulska E, Stajgis P, et al. Incidental 
finding of a mass in the adrenal bed following adrenalectomy due to pheo‑
chromocytoma. Pol Arch Intern Med. 2019; 129: 921-923. 

4  Kebebew E. Adrenal incidentaloma. N Engl J Med. 2021; 384: 
1542-1551. 

5  Lee JM, Kim MK, Ko SH, et al. Clinical guidelines for the management 
of adrenal incidentaloma. Endocrinol Metab (Seoul). 2017; 32: 200-218. 

6  Morelli V, Palmieri S. Adrenal incidentaloma: differential diagnosis and 
management strategies. Minerva Endocrinol. 2019; 44: 4-18. 

7  Ebbehoj A, Li D, Kaur RJ, et al. Epidemiology of adrenal tumors - 
a population‑based study in Olmsted County, Minnesota. Lancet Diabetes 
Endocrinol. 2020; 8: 894-902. 

8  Łebek­‑Szatańska A, Papierska L, Glinicki P, Zgliczyński W. Withdrawal 
of all medications is not necessary for accurate screening for primary aldo‑
steronism: preliminary results. Pol Arch Intern Med. 2021; 131: 578-581. 

9  Fassnacht M, Tsagarakis S, Terzolo M, et al. European Society of Endo‑
crinology Clinical Practice Guidelines on the management of adrenal inciden‑
talomas, in collaboration with the European Network for the Study of Adre‑
nal Tumors. Eur J Endocrinol. 2023; 189: G1‑G42. 

10  Corcuff JB, Chardon L, El Hajji Ridah I, Brossaud J. Urinary sampling for 
5HIAA and metanephrines determination: revisiting the recommendations. 
Endocr Connect. 2017; 6: R87‑R98. 

11  Chamorro A, Amaro S, Vargas M, et al. Catecholamines, infection, and 
death in acute ischemic stroke. J Neurol Sci. 2007; 252: 29-35. 

12  Leow MKS, Loh KC, Kwek TK, Ng PY. Catecholamine and metaneph‑
rine excess in intracerebral haemorrhage: revisiting an obscure yet com‑
mon “pseudophaeochromocytoma”. J Clin Pathol. 2007; 60: 583-584. 

13  Mahata SK, Zheng H, Mahata S, et al. Effect of heart failure on cate‑
cholamine granule morphology and storage in chromaffin cells. J Endocrinol. 
2016; 230: 309-323. 

14  Cheezum MK, Lettieri CJ. Obstructive sleep apnea presenting as pseu‑
dopheochromocytoma. J Clin Sleep Med. 2010; 6: 190-191. 

15  Niculescu DA, Ismail G, Poiana C. Plasma free metanephrine and 
normetanephrine levels are increased in patients with chronic kidney dis‑
ease. Endocr Pract. 2014; 20: 139-144. 

16  Wilson JR, Garner EM, Mashayekhi M, et al. DPP4 (dipeptidyl 
peptidase‑4) inhibition increases catecholamines without increasing blood 
pressure during sustained ACE (angiotensin‑converting enzyme) inhibitor 
treatment. Hypertension. 2022; 79: 827-835. 

17  Parasiliti‑Caprino M, Obert C, Lopez C, et al. Association of urine meta‑
nephrine levels with cardiometabolic risk: an observational retrospective 
study. J Clin Med. 2021; 10: 1967. 

18  Bokuda K, Yatabe M, Seki Y, Ichihara A. Clinical factors affecting spot 
urine fractionated metanephrines in patients suspected pheochromocyto‑
ma / paraganglioma. Hypertens Res. 2020; 43: 543-549. 

19  Pobłocki J, Jasińska A, Syrenicz A, et al. The neuroendocrine neo‑
plasms of the digestive tract: diagnosis, treatment and nutrition. Nutrients. 
2020; 12: 1437. 

20  Fassnacht M. Adrenal incidentaloma - what to do and what not? [in 
German]. Dtsch Med Wochenschr. 2017; 142: 158-161. 

21  Berthiaume JM, Kirk JA, Ranek MJ, et al. Pathophysiology of 
Heart Failure and an Overview of Therapies, 4th ed. Elsevier Inc.; 2016: 
271-339. 

22  Byrne CJ, Khurana S, Kumar A, Tai TC. Inflammatory signaling in hyper‑
tension: regulation of adrenal catecholamine biosynthesis. Front Endocrinol 
(Lausanne). 2018; 9: 343. 

23  Yoshida J, Yamamoto K, Mano T, et al. Different effects of long- and 
short‑acting loop diuretics on survival rate in Dahl high‑salt heart failure 
model rats. Cardiovasc Res. 2005; 68: 118-127. 

24  Hsu CY, Brooker G, Peach MJ, Westfall TC. Inhibition of catechol‑
amine release by tolbutamide and other sulfonylureas. Science. 1975; 187: 
1086-1087. 

25  Giatti S, Di A, Diviccaro S, et al. Identification of a novel off‑target of 
paroxetine: possible role in sexual dysfunction induced by this SSRI antide‑
pressant drug. J Mol Struct. 2022; 1268: 133690. 

levels. However, no significant effect of GCSs on 
normetanephrine concentration has been demon‑
strated. The results of our study indicate the need 
to further understand the mechanisms of the ef‑
fects of GCSs on urinary metanephrine concen‑
trations. Reflex sympathetic activation, reported 
by Bokuda et al18 and resulting from a blockade of 
adrenergic receptors, is probably the main mech‑
anism in which neuroleptics increase normeta‑
nephrine concentration in the urine, as also ob‑
served in our study.

As confirmed in our study in a large cohort, 
many drug groups affected the synthesis and me‑
tabolism of catecholamines, influencing the prop‑
erly measured urinary excretion of metaneph‑
rines. Among all groups of the analyzed med‑
ications, α- and β‑blockers, CCBs, loop diuret‑
ics, NMADs, neuroleptics, GCSs, and antidepres‑
sants affected the results of these measurements 
to a different degree, while many other, such as 
potassium‑sparing diuretics, ACEIs/ARBs, LT4, 
thyreostatics, BDZs, inhaled B‑receptor agonists, 
ipratropium, thiazide diuretics, metformin, LLDs, 
and PPIs had no significant effect on fractionated 
metanephrines in the 24‑hour urine collection.

Limitations  The study was based on retrospec‑
tive data analysis. All variables used were objec‑
tive clinical information, and the data were col‑
lected with a high degree of completeness; it is un‑
likely that the results would change significantly 
if the data were analyzed prospectively. The frac‑
tionated urinary metanephrines were collected 
only once, and the possible effects of physiologi‑
cal stress may not be completely excluded. How‑
ever, it is not possible to perform such a study in 
healthy people by giving them unnecessary drugs. 
The results of our study can be helpful for phy‑
sicians dealing with questionable clinical cases.

Conclusions  Based on the findings of the pres‑
ent study, it is recommended that in the patients 
with AI and the biochemical results suggesting 
endocrine activity of AI, the effect of medica‑
tions on metanephrine excretion should be elim‑
inated, especially if there is a discrepancy be‑
tween the biochemical test results and the clini‑
cal manifestations.
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