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“More than a quarter of the world’s
adult population—totalling nearly
one billion—had hypertension in
2000, and . . . this proportion will
Increase to 29%—1:.56 billion—
by 2025.”
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Tang huyét ap “th phat” chiém khoang 5-
10% va la nguy@n nhan gay tang huyét ap
“cé thé diéu tri khoi”

50 — 100 triéu ngudi bi tdng huyét ap thir phat 1!
Thudong hay bi bo quén



Tan suat THA thtr phat
@ BN THA trung binh - nang

primary
aldosteronism
19%

renovascular
4%

pheochromocytoma
%

renal

essential 1%

69% .
hypercortisolism

2%

Figure 1 Prevalence of different forms of secondary hypertension
in 402 patients with moderate to severe hypertension.

Journal of Human Hypertension (2003) 17, 349-352



NGUYEN NHAN THA THU PHAT

Do bénh ly & than 4-5%

Do nguyén nhan néi tiet

Bénh chu m6 than
Bénh mach mau than

Nguyén nhan than kinh

Hep eo ddong mach chu
Tang huyét ap do thai ky

2-3%

To dau chi

Cuwong giap

Suy giap

Cuwong can giap

HGI chirng Cushing
Cuwong aldosteron nguyén
ohat

Pheochromocytoma

HOi chirng nguwng thé ldc ngu
Do thudc




Cac nguyén nhan thwong gap gay
THA thw phat theo tuOi

% THA thw | Nguyén nhan thwong gap
phat

Tré em (< 12 tubi) 70-85%  Bénh nhu mé than
Hep eo dbng mach chu

Trung nién 8 — 12% Cwong aldosteron

(40 — 60 tudi) Bénh ly tuyén giap
Ngwng thé lac ngu
HGi chirng Cushing

Pheochromocytoma
Nguwdi cao tudi 17% Hep ddng mach than do xo vira
(> 65 tudi) Suy than

Suy giap

Am Fam Physician 2010 Dec 15;82(12):1471-8



Khi ndo nén tam soat THA th(r phat ?

- Vao thoi diém chan doan
Tubi
Pac diém goi y

- Sau khi da diéu tri THA ‘Second diagnostic
look”



Nhirng dac diém goi y THA th(r phat

Khéi phéat tang huyét 4p < 25 hay > 55 tudi

Tang huyét ap nang, HA >180/110 mmHg lic
chan doan

Khé&i phat dot ngdt, tir HA binh thwdng dén THA
nang trong vong < 1 nam

Tang huyét ap kiém soat kém gan day

Tang huyét ap khang tri

Tén thwong nhiéu co quan dich khi m@i phét hién
tang huyét ap

C6 nhirng triéu chirng/bat thuwdng xét nghiém goi
y THA thr phat: am thoi & bung, THA con, ha kali
mau. ..



TAM SOAT TANG HUYET AP DO
NGUYEN NHAN NOI TIET

Khéng nén dung xét nghiém chan doan
hinh anh dé chan doan tang huyét ap do
nguyen nhan nai tiét.

Xét nghiém sinh héa can dwoc thwe hién
dau tién !l



Cwong aldosteron nguyén phat

- Pwoc Conn mo ta lan dau nam 1955.

ANNALS OF
INTERNAL MEDICINE

VoLoue 44 Janvary, 1956 Numazr |

PRIMARY ALDOSTERONISM, A NEW CLINICAL
ENTITY * 1t

By Jerome W, Coxn, MDD, FACP, and Lawkesce H. Lours, SeD,
Amn Avbor, Michigan

ALposTERONE, the newly discovered normal adrenal secretory product,*™
has attracted the attention of a great many chnical investigators because of
its apparent role in the pathogenesis of a number of clinical disorders.  This

extremely potent sodium-retaining corticoid has been found to be present
l " .' Smaun e 1 11 f sdeiaton 11 & diz ith

. THA, ha kali mau, kiém chuyén hoa.



Tan suat cwdng aldosteron nguyén phat

TABLE 1. Groups with high prevalence of primary aldosteronism

Patient group

Prevalence

Moderate/severe hypertension The prevalence rates cited here are
from Mosso (16). Others have reported similar estimates (18, 23-25). The
classification of blood pressure for adults (aged 18 years and older) was
based on the Sixth Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure (JNC) which
establishes three different stages: Stage 1 = SBP 140-159, DBP 90-99; Stage
2 = SBP 160-179, DBP 100-109; Stage 3 = SBP >180, DBP >110 (10).
When systolic and diastolic blood pressures were in different categories, the

higher category was selected to classify the individual’s blood pressure status.

Overall: 6.1%

Stage 1 (mild): 2%
Stage 2 (moderate): 8%
Stage 3 (severe): 13%

Resistant hypertension, defined as SBP >140 and DBP >90 despite
freatment with three hypertensive medications. The prevalence rates cited
here are from (26-31).

Hypertensive patients with spontaneous or diuretic-
induced PA is hypokalemia.

Specific prevalence figures are not available,
but more frequently found in this group.

Hypertension with adrenal incidentaloma (32-37), defined as an
adrenal mass detected incidentally during imaging performed for extra-
adrenal reasons.

Median: 2% (range, 1.1%-10%)
One retrospective study that excluded patients
with hypokalemia and severe hypertension

found aldosterone-producing adenoma in 16
of 1004 subjects (37).

JCEM, September 2008, 93(9): 3266—32¢



Phan loai cwong aldosteron nguyén phat

Aldosterone-producing adenoma (APA)

Primary (unilateral) adrenal hyperplasia
Aldosterone-producing adrenocortical carcinoma
Bilateral idiopathic hyperplasia (IHA)

Familial hyperaldosteronism (FH)

Glucocorticoid-remediable aldosteronism (FH
type I) FH type Il (APA or IHA)



A 1957 - 1985
Probable

Probable
APA

B 1999

Probable

Probable
IHA

Endocrinology, June 2003, 144(6):2208-221



Chan doan

. Xét nghiém tam soét
S CEERIBIRER

- Xéet nghiém xac dinh
(Confirmatory test )

- Xac dinh nguyén nhan
(Determine the subtype)



When to Consider Screening for Primary Aldosteronism:

Hypertension and Hypokalemia

Resistant Hypertension

Adrenal Incidentaloma and Hypertension
Whenever Considering Secondary Hypertension

l

Morning blood sample in seated ambulant patient:
e Plasma renin activity (PRA)
e Plasma aldosterone concentration (PAC)

!

! PRA

T PAC
PAC/PRA ratio > 20 ng/dL per ng/mL/hr
(= 5655 pmol/L per ng/mL per hr)
and
PAC > 15 ng/dL (= 416 pmol/L)

Investigate for
Primary Aldosteronism

Endocrinology 2003;144:2208-221




TABLE 5. ARR cut-off values, depending on assay and based on whether PAC, PRA, and DRC are
measured in conventional or Sl units

PRA PRA DRC® DRC®
(measured in (measured in (measured in (measured in

ng/mL/h) pmol/L/min) mU/L) ng/L)

20 1.6 24
30" 2.5 3.7
40 3.1 49

PAC (as pmol/L) 750 60 91
1000 80 122

ARR, Aldosterone-renin ratio; PAC, plasma aldosferone concentration; PRA, plasma renin activity; DRC, direct renin concentration; Si, Systéme Infernational.

a Values shown are on the basis of a conversion factar of PRA [ng/m h)bDRC(mU/UofB.Z DRC assays are sfill in evolution, and in o recently infroduced
and olready commonly used aufomated DRC assay, the conversion is 12 (see fext].

b The most commonly adopted cut-off values are shown in bold: 30 for PAC and PRA in conventional unifs (equivalent fo 830 when PAC is in Sl unils) and 750
when PAC is expressed in Sl unifs (equivalent fo 27 in conventional units).

JCEM, September 2008, 93(9): 3266-3281




TABLE 4. Factors that may affect the aldosterone-renin ratio and thus lead to false positive or false
negative results

Effect on
aldosterone Effect on Effect on
Factor levels renin levels ARR
Medications
Beta-adrenergic blockers ) 11 T (FP)
Central alpha-2 agonists ) 11 T (FP)
(e.g., clonidine, alpha-methyldopa
NSAIDs ) U T (FP)
K+-wasting diuretics -1 T 1l (FN)
K+-sparing diuretics T TR L (FN)
ACE inhibitors 1} T1 L (FN)
ARBs l T1T L (FN)
Ca2+ blockers (DHPs) <>l T L (FN)
Renin inhibitors l P T (FP)*
L (FN)*
Potassium status
Hypokalemia ! =1 L (FN)
Potassium loading T =3 T (FP)




TABLE 3. Measurement of the aldosterone-renin ratio: a suggested approach

A. Preparation for aldosterone-renin ratio (ARR) measurement: agendo

1.

Attempt to correct hypokalemia, after measuring plasma potassium in blood collected slowly with a syringe and
needle [preferably not a Vacutainer to minimize the risk of spuriously raising potassium], avoiding fist clenching
during collection, waiting at least 5 seconds after tourniquet release (if used) to achieve insertion of needle, and
ensuring separation of plasma from cells within 30 minutes of collection.

2. Encourage patient to liberalize (rather than restrict) sodium intake.
3. Withdraw agents that markedly affect the ARR (48) for at least 4 weeks:

a. Spironolactone, eplerenone, amiloride, and triamterene
b. Potassium-wasting diuretics
c. Products derived from liquorice root (e.g., confectionary licorice, chewing tobacco)

If the results of ARR off the above agents are not diagnostic, and if hypertension can be controlled with relatively non-

interfering medications (see Table 2), withdraw other medications that may affect the ARR (48) for at least 2 weeks:

a. Beta-adrenergic blockers, central alpha-2 agonists (e.g., clonidine, alpha-methyldopa), nonsteroidal anti-
inflammatory drugs

b. Angiotensin-converfing enzyme inhibitors, angiotensin receptor blockers, renin inhibitors, dihydropyridine calcium
channel antagonists

If necessary to maintain hypertension control, commence other antihypertensive medications that have lesser effects
on the ARR (e.g., verapamil slow-release, hydralazine [with verapamil slow-release, to avoid reflex tachycardial],
prazosin, doxazosin, terazosin; see Table 2).

Establish oral confraceptive (OC) and hormone replacement therapy (HRT) status, as estrogen-containing medications
may lower direct renin concentration (DRC) and cause false positive ARR when DRC (rather than plasma renin
activity) is measured. Do not withdraw OC unless confident of alternative effective contraception.



Cac thuOc ha huyét ap dung thay
thé khi tam soat cwwong aldosteron

TABLE 2. Medications that have minimal effects on plasma aldosterone levels and can be used to
control hypertension during case finding and confirmatory testing for primary aldosteronism

Drug

Class

Usual dose

Comments

Verapamil
slow-release

Non-dihydropyridine
antagonist calcium

channel

90-120 mg twice daily

Use singly or in combination with the other agents

listed in this Table.

Hydralazine

Vasodilator

10-12.5 mg twice daily,

increasing as required

Commence verapamil slow-release first fo

prevent reflex tachycardia. Commencement at low
doses reduces risk of side effects (including
headaches, flushing, and palpitations).

Prazosin

hydrochloride

Alpha-adrenergic
blocker

0.5-1 mg two to three
times daily, increasing

required

Monitor for postural hypotension.

Doxazosin mesylate

Alpha-adrenergic
blocker

1-2 mg once daily,
increasing as requi.

Monitor for postural hypotension.

Terazosin

hydrochloride

Alpha-adrenergic
blocker

1-2 mg once daily,
increasing as requi.

Monitor for postural hypotension.




Xét nghiém xac dinh chan doan

Confirmatory Test

S s i, S

Fludrocortisone Oral Saline Intravenous Saline Captopril

Suppression Test Load Test Load Test Challenge Test

Confirmed Hyperaldosteronism

Nghiém phap ¢ ché mudi(Saline infusion test)

Truyén TM 2 L NaCl 0.9% trong 4 gi®
Theo doi M, HA trong lUc truyén
Kiém tra aldosteron mau sau truyén NacCl

Néu aldosteron mau > 280 pmol/L (10ng/dL) - nhiéu kha
nang
Néu aldosteron méau < 140 pmol/L (5 ng/dL) = it kha nang



Cac thudc can ngwng khi lam xét
nghiém xac dinh

Drugs Stop

Spironolactone 6 weeks

BBlockers 2 weeks

ACEi, ARBs 2 weeks

Diuretics 2 weeks

Nsaids 2 weeks

Calcium antagonists Day of test




Phan nhém cwong aldosteron nguyén phat

Confirmed primary aldosteronism

Subtype classification

Adrenal CT scan

\ Unilateral hypodense

Normal
Micronodularity nodule >1 cm and
Bilateral masses marked PA
Low / \ High >40 y / \ <40y
probability probability consider consider
APA APA \ /
AVS
No
Lateralization Lateralization 4
4 with AVS with AVS APA or PAH:

IHA: / Unilateral
Phamacologic laparoscopic

therapy adrenalectomy



PA unlikely

PA unlikely

Primary Aldosteronism

Patients with hypertension that are at increased risk for PA
- Use ARR fo detect cases 11 X )
i -
—— Conduct confirmatory festing 11 G5
y +
Adrenole(lll SO0 }

If surgery desired Subtype testing*
If surgery not desired AVS (1l &0

Bilateral Unilateral

ya ¥ N

Treat with MR antagonist (11 0 ) Treat with laparoscopic adrenalectomy (11 &40 )

JCEM, September 2008, 93(9): 3266—



| Aldosterone Cortisol AIC Aldosterone
(A), pmolll (C), nmol/l ratio ratio*
R adrenal
L adrenal
vein

Inferior
vena cava

*R adrenal vein A/C ratio divided by L adrenal vein A/C ratio



HOi chirng Cushing

Tan suat: 0.5 — 1% bénh nhan THA

10.8% & BN I6n tudi, c6 THA keém loéng
xwong va xep dot song

Hypertens Res (2004) 27:193-202
Ann Intern Med (2007)147:541-548



CUSHING SYNDROME

Red cheeks

Fat pads
(Buffalo Hump) ——;

Moon face

Bruisability or

Thin'skin Ecchymoses

Red striation

High blood pressure

Pendulous
abdomen

Hoi chirng Cushing

« Trang thai vui vé (d6i khi tram
cam, rbi loan tdm than, cam xuc
khéng 6n dinh)

 Tang ap lwc néi so lanh tinh

« Puc thay tinh thé

 Mat tron do

« Béo bung, ran da bung, dui

« Hoai t& v6 trung chdm x. dui

« Dé bam mau

« Cham lanh céc vét thwong

« Teo co tay va chan

« Da médng

« Tang huyét ap

 Tu md sau gay (u bo)

Khac:

« Loang xuwong

« Tang dwdng huyét

 Dihda dam

e Thém an

« Dé bj nhiém tring

* Béo phi


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLux1LbyjcYCFQbgpgodECwA4A&url=http://pixgood.com/cushings-disease-men.html&ei=K8Z8VfvvHYbAmwWQ2ICADg&bvm=bv.95515949,d.dGY&psig=AFQjCNGc3Flv7JXSK0WNO5D4qlngK97Vnw&ust=1434326909816530

Trieu chtrng lam sang hoi chtrng Cushing

TABLE 1. Overlapping conditions and clinical features of Cushing's syndrome®

Symptoms

Signs

Overlapping conditions

Features that best discriminate Cushing’s syndrome,; most do not have a high sensitivity

Easy bruising

Facial plethora

Proximal myopathy (or proximal muscle weakness)

Striae (especially if reddish purple and > 1 ¢cm wide)

In children, weight gain with decreasing growth
velocity

Cushing'’s syndrome features in the general population that are common and/or less discriminatory

Depression

Fatigue

Weight gain

Back pain

Changes in appetite
Decreased concentration
Decreased libido
Impaired memory (especially short term)
Insomnia

Irritability

Menstrual abnormalities
In children, slow growth

Dorsocervical fat pad ("buffalo hump”)
Facial fullness

Obesity

Supraclavicular fullness

Thin skin®

Peripheral edema

Acne

Hirsutism or female balding

Poor skin healing

In children, abnormal genital virilization

In children, short stature

In children, pseudoprecocious puberty or delayed
puberty

Hypertension®

Incidental adrenal mass
Vertebral osteoporosis”
Polycystic ovary syndrome
Type 2 diabetes”
Hypokalemia

Kidney stones

Unusual infections







Khi ndao tam soat hdi chirng Cushing

Bénh nhan c6 dac diém nghi ngd hoi
chirng Cushing

Bé&nh nhan cé nhirng dac diém bat
thwdrng so véi tudi (vi du THA, lodng
xwong)

Bé&nh nhan cé u tuyén thwong than phat
hién tinh co

J Clin Endocrinol Metab, May 2008, 93(5):1526-1540



Tam soat nhw thé nao ?

Cushing’s syndrome suspected
(consider endocrinologist consultation)

Exclude exogenous glucocorticoid exposure
Perform one of the following tests

24-h UFC (> 2 tests) Overnight Late night salivary
1-mg DST cortisol (> 2 tests)

Consider caveats for each test (see text)
Use 48-h, 2-mg DST in certain populations (see text)

ANY ABNORMAL RESULT Normal (CS unlikely)
== e e
gua dém
Binh thwdng:

Cortisol mau

Suggest consider or repeating the abnormal study 8 g IC‘)’ <l 8
Suggest Dex-CRH or midnight serum cortisol in :

certain populations (see text) mcg/d L (50
nmol/L)

Consult endocrinologist

Perform 1 or 2 other studies shown above

Discrepant ABNORMAL
(Suggest additional evaluation) |
Cushing’s syndrome

Normal (CS unlikely)




TABLE 2. Conditions associated with hypercortisolism in the
absence of Cushing’s syndrome?

Conditions

Some clinical features of Cushing’s syndrome may be present
Pregnancy
Depression and other psychiatric conditions
Alcohol dependence
Glucocorticoid resistance
Morbid obesity
Poorly controlled diabetes mellitus
Unlikely to have any clinical features of Cushing’s syndrome
Physical stress (hospitalization, surgery, pain)
Malnutrition, anorexia nervosa
Intense chronic exercise
Hypothalamic amenorrhea
CBG excess (increased serum but not urine cortisol)

? Whereas Cushing’s syndrome is unlikely in these conditions, it may rarely be
present. If there is a high clinical index of suspicion, the patient should undergo
testing, particularly those within the first group.




Suppressed (<10) Detectable (>10)

CT Adrenals ACTH dependent disease

» High dose DST (2 mg q 6 hr x 48 hrs): 50% cortisol suppression
*» CRH stimulation test (increase serum cortisol >50%)
» Positive pituitary MRI scan (>1 cm adenoma)

If test iInconclusive

Cushing’s Inferior petrosal sinus sampling with CRH
disease ACTH gradient (2-3:1): Cushing’s disease

No ACTH gradient: Ectopic ACTH syndrome

Appropriate radiology + venous sampling



Pheochromocytoma



Pheochromocytoma

0.01- 0.1% bé&nh nhan tang huyét ap
Khéi phat tt tte, dé bi chan doan cham:

Ross va cs . 39 trwdng hop pheochromocytoma
Thei gian trung binh tr ltc ¢6 triéu chirng — dwoc chan
doan =4.5 nam.

14 bénh nhan co triéu chirng > 5 nam
1 bénh nhan co trieéu chirng> 30 nam

Quart J Med 1989;266:485-496.



Téng hop va chuyén héa catecholamine

Tyrosine

TH

Y

‘ DOPA \

L-AADC Monoamine oxidase

Dopamine Methoxytyramine HVA

Dok NMN-SO,

" 4

Norepinephrine

PNMT - VMA

\ 4

Epinephrine

Metanephrine




Triéu chrng lam sang

The five P’s: 5P

Pressure (THA)

Pain (Nhrc dau)

Perspiration (d6 md hoi)

Palpitation (hoi hop)

Pallor (tai nhot)

Paroxysms (con) (the sixth P!)

Tam chirng kinh dién:

Nhirc dau, hdi hdop, dd mod hoi

90%
80%
/1%
64%
42%

_______________



“Spell” (Con)

Kéo dai 10-60 phut (thwdng < 30 phut)
Tan suat: hang ngay - hang thang
Tw xuat hién hay Kh&i phat sau:
thudc (an than, UC beta, tién mé,
histamine, ACTH, glucagon,
metoclopramide)
gang strc, o ddng lam tang ap lwc 6 bung
(nang, cui gap)
sau di tiéu (paraganlgioma & bang quang)



Triéu ching thwong twong quan voi lwgng catecholamines
dwoc tiét vao mau |

Pheochromocytoma

Production catecholamines

Asymptomatic Catastrophe




Chan doan phan biét

Nguyén nhan noi tiét
Ha dwdng huyét
Cuong giap
Carcinoid
Tién man kinh

Tim mach

R&i loan nhip

Bénh tim thiéu mau
cuc bo

Nguyén nhan than kinh Khac

Migraine

Roi loan hoang loan

U mang nao

HOI chirng cal rweou




Khi nao nén tam soat

Nghi ngo’ & nhitng bénh nhan cé con ting
huyét ap kich phat va spells

* Tang huyét ap nguoi tré
Tang huyét ap va u tuyén thuong than phat
hién tinh co’
Tang huyét ap kich phat dap &ng véi thudc



Ti€p can chan doan
pheochromocytoma

First: biochemical testing

Demonstration of excess production of catecholamines

or its metabolites in plasma or urine

Second: imaging




Anh huéng cla tan suat bénh Ién gia tri
ti€n doan cua xet nghiém

Impact of prevalence (pre-test probability) on predictive value of test

Sens 98 % Neg pred. value 99.9 % 99 % 91 %

Prevalence (pre-test probability) 1% 30 % 80 %

Spec 85 % Pos pred. value 6 % 74 % 96 %

Khéng chan doan dwoc bénh c6 thé gay nhirng bién chirng nghiém trong va to
vong

0.05 — 0.3% t(r thiét la do pheochromocytoma khéng dwoc chan doan

Phau thuat 1a yéu to khéi phat gay t&r vong & 25% BN pheochromocytoma



Lwa chon xét nghiém nao ?

Table 3. Sensitivities and Specificities of Biochemical Tests for Diagnosis of Hereditary and
Sporadic Pheochromocytoma*

Sensitivity, % Specificity, %%

| I l
Hereditary Sporadic Hereditary Sporadic

Plasma
Free metanephrines 97 (74/76) 99 (137/138) 96 (326/339) 82 (249/305)

Catecholamines 69 (52/75) §92 (126/137)] 89 (303/339) 72 (220/304)

Urine
Fractionated metanephrines 96 (26/27 97 (76/78) 82 (237/288) 45 (73/164)

)
Catecholamines 79 (54/68) 91 (97/107) 06 (312/324) 75 (159/211)
Total metanephrines 60 (27/45) |88 (61/69) 97 (91/94) 89 (79/89)
Vanillyimandelic acid 46 (30/65) |77 (66/86) 99 (310/312) 86 (132/153)

Lenders JW, Pacak K, Walther MM et al. Biochemical diagnosis of pheochromocytoma: which test is
best? The Journal of the American Medical Association 2002; 287: 1427—1434.




Pheochromocytoma and
Paraganglioma:

An Endocrine Society Clinical Practice Guideline

Which compound for initial testing in 20147?

Metanephrines: highest diagnostic accuracy

® Plasma Sens: 95-99% Spec: 89-98%
® 24 hour urine  Sens: 95-97% Spec: 86-95%

Assays  ® HIPC-ECD or LC-MS/MS

® Immuno-assays not sufficiently validated !

Metanephrines: metanephrine (MN) va normetanephrine (NMN)



Noradrenaline

Catecholamines: episodic secretion

Metanephrines: continuous secretion

Adrenaline

Dopamine

Normetanephrine

A@ (NMN)

Metanephrine
(MN)

Methoxytyramine

(MT)

MHamilinn 214



Cha y XN ¢6 thé bi dwong tinh gia

Normetanephrine:
influence of posture

Plasma Normetanephrine

| Seated Supine
: ] - rest + rest

Lenders et al. Clin Chem 2007:53:352 J




Table 1. Confounding variables associated with false-positive metanephrines.

Age

Posture — sitting
versus supine

Exercise

High catecholamine
diet

Renal impairment

HTN

Stroke/ICH

Decompensated
congestive heart
failure

OSA

Increase in plasma
NMN with age

Increase in plasma MN,
NMN in seated position

Increase in plasma MN,
NMN with the degree
of activity

Increase in NMN and
methoxytyramine

MN and NMN plasma levels increase
with the degree of impairment

and 24-h urine levels become
unreliable

Increase in plasma and urine
metanephrines levels with
the degree of HTN

Increase in urine MN, NMN

Increase in plasma NMN

Increase in urine NMN

Twofold increase in plasma
NMN from childhood to
60 years old

Increase in plasma MN, NMN
by up to 30%

Increase in plasma MN, NMN
up to two- to threefold

Increase in urine NMN twofold
and methoxytyramine threefold

Increase in plasma
NMN <fourfold ULN, increase
in plasma MN <twofold ULN

Increase in plasma MN, NMN
up to 50%

Increase in urine MN,
NMN >twofold ULN

Increase in plasma NMN
— two- to fourfold

Increase in urine NMN by 30%

Age-specific ranges

Blood draw in supine position  [:
after 30 min rest

Avoid exercise on the day of
blood draw

Avoid high catecholamine
foods for 24 h

Avoid measuring urine
metanephrines. Plasma MN
is the least affected

Use different ranges for
hypertensive population

Avoid biochemical evaluation
within one week of the event

Stabilize underlying disease (if
possible) and repeat testing.
Plasma MN not affected

Treat OSA and repeat levels

DA: Dopamine; E: Epinephrine; MN: Metanephrine; NE: Norepinephrine; NMN: Normetanephrine; OSA: Obstructive sleep apnea; ULN: Upper limit of normal.



Table 7. Major Medications That May Cause Falsely
Elevated Test Results for Plasma and Urinary
Metanephrines

Plasma Urine

NMN NMN

Acetaminophen® ++ 4
Labetalol® - + +
Sotalol® — iy
a-Methyldopa“® + + o
Tricyclic antidepressants®  ++ ++
Buspirone® — _

Phenoxybenzamine® + + i
MAO-inhibitors® o i
Sympathomimetics® - +

Cocaine® e 44
Sulphasalazine® ++ i
Levodopa“ + i




Nong do
trong
mau
(nmol/L)

2.8

24

2.0

1.6

1.2

0.8

04

0.0

additional

Excluded

testing
needed

Excluded

Normetanephrine

Metanephrine



Xac dinh vi tri khdi u

Anatomical imaging: hinh anh giai phau
CT bung
U & thwong than: dé nhay 93-100%
U ngoai thuwong than : dé nhay 90%
MRI

Nhay hon CT trong phat hiéu u ngoai thuwong
than

Functional imaging: hinh anh chirc nang
MIBG Scan
D6 nhay 77-90% DO dac hiéu 95-100%



Tom lai

Can tam soat THA th& phat khi co yéu to
nghi ngo hay nhom BN ¢ nguy co’ cao
Tam soat tang huyét ap th( phat nhw thé
nao
Xét nghiém sinh hoa la quan trong, chi lam XN
hinh &nh hoc khi da xac dinh bang XN sinh hoa
Chu y cac yéu td anh hwdng dén két qua XN
Nén kiém tra lai xét nghiém khi c6 nghi ngd



Xin chan thanh cam on
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