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2519 TPAH F PAH-CHD B35 470 2 D AVE R A K T B 22 5 .

(k@iR] Mighikes; EiFRSWZBEAR; O RAZ; ORI, %
TR

HETIH: ERARP:I4 (81670283, 61975240, 81801733)

DOI: 10.3760/cma.j.cn121381-201910026-00010

A comparative study of right ventricular glucose metabolism between patients with idiopathic
pulmonary arterial hypertension and pulmonary arterial hypertension related to congenital heart
disease
WangXinhui’, Wang Lei’, Fang Wei’, Yan Chaowu'
'Center of Structural Heart Disease, Fuwai Hospital, Chinese Academy of Medical Sciences, Peking
Union Medical College, Beijing 100037, China; ’Department of Nuclear Medicine, Fuwai Hospital,
Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing 100037, China
Corresponding author: Yan Chaowu, Email: chaowuyan@163.com

[ Abstract] Objective To analyze the glucose metabolism of right ventricle between patients
with idiopathic pulmonary arterial hypertension (IPAH) and patients with pulmonary arterial
hypertension related to congenital heart disease (PAH-CHD). Methods From November 2016 to
December 2018, 26 patients with IPAH (the IPAH group) (17 females, 9 males, 28.23+8.92 years old)
and 16 patients with PAH-CHD (the PAH-CHD group) (10 females, 6 males, 29.19+10.62 years old)
diagnosed in Fuwai Hospital, Chinese Academy of Medical Sciences, Peking Union Medical College
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were enrolled and underwent dynamic "F-FDG PET myocardial metabolic imaging. The rate of
myocardium glucose utilization (rMGU) of both the right and left ventricles was quantified via
Patlak analysis. Within 1 week, right heart catheterization was performed in all subjects to evaluate
pulmonary hemodynamic parameters. rMGU and other parameters were compared via independent
sample # test. The relationship between rMGU and pulmonary vascular resistance and mean pulmonary
artery pressure (mPAP) in the two groups of patients was analyzed via Pearson correlation analysis.
Results No significant difference in mPAP was observed between patients in IPAH group and PAH-
CHD group ((59.85+16.46) mm Hg) vs. (69.75+£18.93) mm Hg, =1.79, P=0.81) (1 mm Hg=0.133 kPa).
The right ventricular rMGU of patients in PAH-CHD group was not significantly different from that of
patients in IPAH group ((0.135+0.165) pmol-g "“min"' vs. (0.095£0.074) pmol-g"'min"', ~=1.07,
P=0.29). Similarly, the left ventricular rMGU between the former ((0.070£0.047) umol-g '-min') and
the latter ((0.057+0.065) umol-g'-min"") was not significantly different (+=0.77, P=0.49). The right
ventricular IMGU was significantly correlated with mPAP in patients with IPAH (»=0.420, P=0.033),
but not in patients with PAH-CHD (+=0.016, P=0.953). Conclusion In patients with PAH-CHD and
IPAH with no difference in mPAP, no significant difference in rMGU was found in both the right

ventricles.

[ Key words ]

Pulmonary arterial hypertension; Positron-emission tomography; Myocardial

metabolic imaging; Rate of myocardium glucose utilization; Congenital heart disease

Fund programs: National Natural Science Foundation of China (81670283, 61975240, 81801733)

DOI: 10.3760/cma.j.cn121381-201910026—00010

fii 2 Bk %5 & ( pulmonary arterial hypertension,
PAH) & — M IR &2 2 Z2 R 0 il i A8 e, H &
WREOE, DRSS EUR NI &
SRR, 7E PAH K JE#HFEY, HOERAEDT
MAEERN A . FEiX — i #2H, PAH /&
HER T LA AMIRESEZ S, HAT L LA
A 7 2 i i 7 R A Ak Ak B ) W T i 11 B %
¥, AW R, 40 %= 0 JLPF-FDG L5
PAH W/ HFEREA X, RF-FDG PET WAL 4.0
O LA F UG &L, X PAH B e 2
HEBEZ Y, SR PAH /2R E 4%, Hrpg kA
PAH 3 45 ¢ A& 1k Jifi 21 Jik 5 He (idiopathic pulmonary
arterial hypertension, TPAH) 15 K 400 95 AH 5
Jitfi 3 ik /=1 = ( pulmonary arterial hypertension related
to congenital heart disease, PAH-CHD) %5, A[A]2&
B4 PAH HOFFERAFIHLEIA ] . A [FIZEAL PAH B35
Ao OV A PR s b, L HOGT
PAH-CHD #7020 WU 4B U A5 s b, H
PR - s e bRl A0 = (50 220 % O LAY
“F-FDG $&HCR . AHFFEN HIBI S "F-FDG PET L»
WURHT AR, SRIT4a X e 1 i) R An O L
H &R >R (rate of myocardium glucose utilization,
rMGU), 4 IPAH 5 PAH-CHD 2 41 {5 4.0 %

OV BTG 22 5, RSO S AR A I
iRz DAL LN EE i S

1 #ERl5H*®

1.1 T4

JPEHL 2016 4F 11 H & 2018 4F 12 AfErhEEE
Bh2EB At T PRI B 2 e AR B 28 A7 O A R A ff
) IPAH #3526 6] (TIPAH 41), Hor B 9 fi
o 17 1), AR (28.2348.92) 3 PAH-CHD (3%
16 f](PAH-CHD @), Hrr54: 6 il £tk 10 491,
4E1%(29.19+10.62) ¥ . IPAH Hil PAH-CHD & %1
PIAFRIE: S0 FERA, RS T s
Jik # 77 ( mean pulmonary artery pressure, mPAP) >
25 mm Hg (1 mm Hg=0.133 kPa), PAH-CHD %
KA R ARA T e RAE MR IEFAIGST . HEBRAS
e REPEm R AR . O, DL
3 R JIE TR A 55

P BB TR ATTSSE THERE . A0
FEAAT T T E B 2E R Bl B B 2 B LA R B
OB 2 51 23 BHEHE (HIEHE'S . NCT03554330),
1.2 Zh#&"F-FDG PET LU 214

it FH A 1 95 ) B 9T AR AT A PR | AR 7 Y
Truepoint Biography 64 % PET {{. "F-FDG bt


http://dx.doi.org/10.3760/cma.j.cn121381-201910026-00010

[ PR R 2R e 2021 4E 2 A% 45 55 2 )

Int J Radiat Med Nucl Med, February 2021, Vol.45, No.2 71

JRF R AT BR AR AL, B RS 295% .
DA R EEE R/ 8h, 23 E MM <7.0 mmol/L,
BE RN AR R [, S dbkoEE . e T CT
(140 kV, 35 mA) I T0 JJE 28 AL I AL IE .
Wi J5 P o) S8 2 ¥ DK E 56 BF-FDG DA 4T 802 PET
B4, FHN 185 MBq(5 mCi), 3145 PET W44t
KA 60 min, FIREARLE, BIRGAE, ¥ PET
R B o7 R 33 Wik KR (12x5 s, 4x15 s,
6x20 s Al 11x300 s). >R I CT £ 4l i 17 5 AL
1E . B E R HSE A 7 4 & KW B (E
(OSEM), 4 WiEft, 84N T4, Ml 256x256,
FEEBORAMEC1.3, B2 A 6 UL TIELR
(A% B 2F R DRFE PET MR 20 1 £ 35 A 0 25 A
ZE B RENE N ROL, 580403 FZE D E DL
FA) ] <SR P 0 B I 2R o SR FH Patlak 325 F125 I8 i
FEAE, TR RO E RO E O WU 2 i
FEHUCR (Ki) M tMGU, 5 B H BRI 0.67°, 115
AR tMGU= Kix 2 8 MARE %0.67
1.3 FOSEKE

3 F-FDG PET DU AR5 1 AN, BF
AREVTAORERA . WE N IMRsHh TS
AL 5 mPAP. Wi 4 9 it 3 ik & 7 ( pulmonary
artery pressure, PAP)FIE75K] PAP, RH Fick £

TS il 07 B U B (Qp) . AR A BRI I i (Qs)
Qp 5 Qs 19 HfE (Qp/Qs) Filfili M4 FH. 77 ( pulmonary
vascular resistance, PVR),
1.4 ettt

IV SPSS 22.0 B A% ¥t #EAT Ge it 43 17 o
A ERSANTHEE R Dt s®m, FZEFN
2 B LU BRI AEAS ¢ Kz THECHER A )
bR H Fish's B UI#ER % . R Pearson AH3¢ 53
BrXF 2 A B B AR DG PEEAT 40 BT . P<0.05 Ty 22 5%
FEE w304

2 H#R

2.1 HBEMIGIR TR

H 25 1 Al %0, PAH-CHD 2 3£ 45 B A] b ik
6 B, ElEIFEER S #. ShKSFEARM 3 6. 5
[ PR S & Sk AR 1 . FRIFEEE A I
S AM 1 4], PAH-CHD H 4K Qp/Qs K
1.78+0.81. IPAH #{F1 PAH-CHD 4141 mPAP Al
PVRZ ] 2R3 o g2 L (35 P>0.05, % 1),
22 2Y4EHLE MGU W HLER

BA""F-FDG PET /0> LA o {50175 19 TIPAH
41 1 PAH-CHD 41 & 4.0 F tMGU Z [H] 1) 2 5%
IG5 (3 P>0.05, 3 1), SLB0501 1 5)

FR1 2 HBEWIGRTE

Table 1 Clinical characteristics of two group patients
I R 7 el IPAH4(n=26) PAH-CHD4{(n=16) Livd A1cH P

IR (H) 28.23+8.92 29.19+10.62 =031 0.75
BV () 9/17 6/10 - 0.85
23 1 MB% (mmol/L) 4.46+0.64 4.73£0.75 +=1.23 0.23
AL LINRETTR

I/10/10/1V (461) 0/15/9/2 3/7/6/0 - -
LVEF(%) 56.26+12.17 61.44+9.35 =145 0.15
Qp/Qs - 1.78+0.81 - -
SERME MRS R

ASD/VSD/PDA/ASD# FPDA/VSDA F:PDA (i) - 6/5/3/1/1 - -
mPAP(mm Hg) 59.85+16.46 69.75+18.93 =1.79 0.81
DPAP(mm Hg) 42.73+14.47 51.81£17.91 =-1.80 0.08
SPAP(mm Hg) 89.27+23.39 100.19+23.29 =—1.48 0.15
PVR(Wood #4i}) 13.45+7.42 10.86+4.45 =126 0.22
£0% tMGU(pmol-g ™" -min™) 0.095+0.074 0.13520.165 =1.07 0.29
Ze5% tMGU (pmol-g '»min™") 0.057+0.065 0.070+0.047 =0.77 0.49
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Figure 1 The representative long-axis slices from "*F-FDG PET
images of patient with idiopathic pulmonary arterial hypertension
(A, male, 26 years old) and patient with pulmonary arterial
hypertension related to congenital heart disease (B, female, 29

years old)
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Figure 2 Scatter plot of correlation analysis between right ventricular rate of myocardium glucose utilization and mean pulmonary artery

pressure (A, C) and pulmonary vascular resistance (B, D) in idiopathic pulmonary arterial hypertension and pulmonary arterial hypertension

related to congenital heart disease
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