SRE N W] AR ey B9 A2 B _E B BRI AS B R
DA 2 e v % 2 0 T8 B 2 R 1) — R A AR T ik

R BRI 0 e AN R A 2298 (PPGLs)

W& % A0 PR YR S T L R BB T B RS AR B, AR ) LR I i R AR TR IR T
B ERRANEES AN, AT, BRI BB A A R A B, SR PPGLS
(pheochromocytomas or paragangliomas) , F&2% &M= I 2D

FEE ]2 L B T R RN 0..2% 0. 6%,

E$ %F%Vﬁ%m%ﬁﬁlﬁmmf AL A REEZIT 0F. 2k
iR v B AR/ BARAL PR L s A B ACRE R BRI Rt B sy
mfimmﬁﬁ% A 1 AT R O LA AR T BB T

JLR I AR B AT

JUZRM R 'S BRI, 5 AR 0 S L RN AR TSR, B S
B (DA « FERE (B %H%EF'”XLH%% (NE) o TZHAE LR (NN,
NAZREELRYE LR ARE ERE (N, XEHFERYT LRE 2hl2
NE FE AR P29 o 1% S hh 22838 o R I B st b, A B 78 K p A& s e 2
Jok e, 38 0 e B 1 R A BE AT IR RGBTk IR A SR, R kL. o H
B EIR R MU, BniE, B EARERSR ORI A A .
W AR bR R R SN A 00 LR -0- L2/ (COMT) 7E'8 LR
WEER ML P2 AR, (R P2 AR PPGLs R i . 384 (LR s
RUFFHIVIIEALE D P B IIXFhE, 84 COMT HIARIR F= Mk R A g 5% 41 B IR )
FRig¥). XL FrE = A 11 .

£ EAR %*ﬁ"‘tﬁ%% B ERE
L (DA) (E)
=
B
s =E-{iE FETE FRE TS LIRE
it (3-MT) (NMN) (MN)
e oo Vs c aallls v o

JLZR AR

+ @

R R IR AT SMassly

Science / Technology



MN's 00 PRl PR 75 X

FEIEH NAE R, M MN AT NMN KPIG, {EE PPGLs B &, IR AT RESR 2 T
KA TR A S YA B A B3], HE i, UL RAERVIME
JE b, R oA 1)) Lo B e A T R

ITAER, L3755 MNs RO 5E A2 HEBR e 4% 2 it JRg 1) die A — 2R AR AR a6 o I3k )
BN 96%F] 99%, 4N T9%E 89%[4], NI AR S iR 2 2= AR |
R Z K P I 8 A S i) BE SR PPGLs .

FH T B 4 0 TR RN A S i JRg 1) & 9 A (<12 100, 000 5 PRI AE ARG I H I 52 37 55
A ERRERIEE, EUCR AN F BRI 7 VAN, DAk S oK aE AR R AR
RO, HEFEI i A T SR A 24h RO AR 'S R R

(urinary fractionated metanephrines) , £ RZHEIEMN & LA E B
WEER A IR o (H/ADEUIE LT i R A AR S IR T S A FR ik, B M4s SR
EREW, WFEERATH— PR . EIXEeIE AT, 7 E SR I I SR R0 PR A (1) AR
B B E . M i 2R BRI LA . LA AR Al

5% B N O e 2 i PR SR B A P AR (1]

SEE 2014 SFAAT 0 B 4 LR8N R R2  JRE Wl PR S R AR R A e 36 [ N 20 b
2 5 W PN 70 e 27 2 R 5 R s PR A 2 W 3 T 1) D R B e

TR BTG H A ARSI S G A8 0 72 I 30 725 MIN B PR 20 AR MN - S O] VA
il TR AL 20 i (i AEHAR SE I8 =077 #E4T PPGLs IAALIZ I JIlE
ML MN I, SRR E B I BOE M BN R L, 7 5 SR A AH [ Ao e 0 45 R
SR IX A5 o PR EE A B 1 (1 £ 22y AR e 3B T e AN e PR B 10 7™ B A P



78 2T
SUMMARY OF RECOMMENDATIONS

1.0 Biochemical Testing for Diagnosis of
Pheochromocytoma and Paraganglioma (PPGL)

3.0 Genetic Testing
3.1 We recommend that all patients with PPGLs should
be engaged in shared decision making for genetic testing.

1.1 We recommend that initial biochemical testing
for PPGLs should include measurements of plasma free
metanephrines or urinary fractionated metanephrines.
(1|e0ee)

1.2 We suggest using liquid chromatography with
mass spectrometric or electrochemical detection methods
rather than other laboratory methods to establish a bio-
chemical diagnosis of PPGL. (2|&B00)

(1jee®0)

3.2 We recommend the use of a clinical feature-driven
diagnostic algorithm to establish the priorities for specific
genetic testing in PPGL patients with suspected germline
mutations. (1|&&S0)

3.3 We suggest that patients with paraganglioma un-
dergo testing of succinate dehydrogenase (SDH) muta-
tions and that patients with metastatic disease undergo

1.3 For measurements of plasma metanephrines, we
suggest drawing blood with the patient in the supine po-
sition and use of reference intervals established in the same
position. (2|BE00)

1.4 We recommend that all patients with positive test
results should receive appropriate follow-up according to
the extent of increased values and clinical presentation.
(1je800)

testing for SDHB mutations. (2|{&300)

3.4 We recommend that genetic testing for PPGL be
delivered within the framework of health care. Specifi-
cally, pretest and post-test counseling should be available.
All tests for PPGL genetic testing should be performed by
accredited laboratories. (Ungraded recommendation)

4.0 Perioperative Medical Management
4.1 We recommend that all patients with a hormonally
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1.1 Evidence

There is compelling evidence that measurements of
plasma free or urinary fractionated metanephrines are su-
perior to other tests of catecholamine excess for diagnosis
of PPGLs; the theoretical basis for this is provided by im-
proved understanding of catecholamine metabolism (27—
29). According to this understanding, the free metaneph-
rines are produced within adrenal chromaffin cells (or the
tumors derived from these cells) by membrane-bound cat-
echolamine O-methyltransferase. Lack of this enzyme in
sympathetic nerves, the major site of initial norepineph-
rine metabolism, means that the O-methylated metabo-
lites are relatively specific markers of chromaffin tumors.
Most importantly, these metabolites are produced contin-
uously within tumors by a process that is independent of
exocytotic catecholamine release, which for some tumors
occurs at low rates or is episodic in nature.

yer g
The high diagnostic accuracy of measurements of
plasma free metanephrines has now been confirmed by 15
independent studies (39-53) (Table 4).
Areas under receiver operating characteristic (ROC)
curves reported in nine of these studies ranged from 0.9635

to 1. Among studies nvolving comparisons with other
biochemical tests, all except two indicated both improved
sensitivity and specificity for plasma metanephrines than
for plasma (n = 4) and urine (n = 7) catecholamines or

VMA (n = 1). These exceptions included one study in

which the combination of urinary catecholamines and to-
tal metanephrines (normetanephrine and metanephrine
measured in combined form by spectrophotometry) was
assessed by areas under ROC curves to offer similar di-
agnostic accuracy to measurements of plasma metaneph-
rines (41).
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cated by specific clinical stigmata (Table 3).

1.0 Biochemical Testing for Diagnosis of
Pheochromocytoma and Paraganglioma

Available tests and test performance

Recommendation

1.1 We recommend that initial biochemical testing
for PPGLs should include measurements of plasma free
metanephrines or urinary fractionated metanephrines.
(1050)

1.1 Evidence

There is compelling evidence that measurements of
plasma free or urinary fractionated metanephrines are su-
perior to other tests of catecholamine excess for diagnosis

Initial evidence that measurements of plasma free meta-
nephrines provide advantages for diagnosis of PPGLs over

other tests was first outlined by Lenders et al (37). Diag-
nostic specificity was equivalent to other tests, but diag-
nostic sensitivity was superior. A second National Insti-
tutes of Health (NIH) study involving patients screened
for hereditary PPGLs established excellent sensitivity of
97%, well in excess of the 47 to 74% for other tests (38).
The final NIH report, with cumulative experience in over
800 patients, established that the superiority of plasma
metanephrines for the diagnosis remained significant,
even when compared with combinations of other tests
(39).

The high diagnostic accuracy of measurements of
plasma free metanephrines has now been confirmed by 15
independent studies (39-53) (Table 4).

Areas under receiver operating characteristic (ROC)
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