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[Abstract] Objective: To investigate the **F-FDG PET/CT characteristics of the secondary he-
mophagocytic syndrome (HPS) and its clinical relevance.Methods: The "*F-FDG PET/CT imaging da-
ta and clinical data of 37 patients with secondary HPS were retrospectively analyzed. The correlation
between PET parameters (SUVmax of the spleen, bone marrow,SUVmax ratios of spleen/mediasti-
num, bone marrow/mediastinum,spleen/liver,bone marrow/liver) and laboratory parameters (hemo-
globin, neutrophils and platelet count, triglyceride, fibrinogen, lactate dehydrogenase, alanine amin-
otransferase,C-reactive protein,serum ferritin) was calculated. According to the secondary tumor and
non-secondary tumor (infection, rheumatic immune diseases), all patients were divided into two
groups. The diagnostic sensitivity, specificity, and accuracy of PET/CT for tumor-related HPS were
calculated,and the correlation between PET parameters and laboratory parameters in each group was

calculated. At the same time,a group data t-test was used to compare the differences between PET pa-
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rameters (including SUVmax of lymph nodes) and laboratory parameters between the two groups.Re-
sults: Correlation analysis showed that neutrophils and C-reactive protein were positively correlated
with SUVmax of spleen (r=0.332,0.351, respectively, P<C0.05).In addition, erythrocyte count and
SUVmax of bone marrow were negatively correlated (r= —0.349, P<C0.05), neutrophils were posi-
tively correlated with SUVmax ratio of spleen/mediastinum (r =0.448, P <0.05), and erythrocyte
count and hemoglobin to SUVmax ratio of bone marrow/liver were negatively correlated (r =
—0.556,—0.438,P<C0.05) ,and there was no correlation between other PET parameters and laborato-
ry parameters. The diagnostic sensitivity, specificity, and accuracy of PET/CT for tumor-associated
HPS were 90.00% ,61.54 % ,and 78.79 % ,respectively.In HPS patients secondary to malignant tumor,
neutrophils were positively correlated with spleen SUVmax and spleen/liver SUVmax ratios (r =
0.511,0.462,P<C0.05).C-reactive protein was positively correlated with spleen SUVmax and spleen/
mediastinal SUVmax ratios (r=0.548,0.618,respectively, P<(0.05).Erythrocyte count and SUVmax
ratio of bone marrow/liver were negatively correlated in both groups (r=—0.514,—0.670,respective-
ly,P<<0.050).The SUVmax of lymph nodes and SUVmax ratios of bone marrow/mediastinum be-
tween the two groups was compared,and the difference was statistically significant (P <C0.05).Conclu-

sion:"*F-FDG PET/CT has a certain clinical value for diagnosing secondary HPS,identifying primary
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causes,and judging the severity of the disease.
[ Key words)
graphy,X-ray computed

W il 48 M 2% & AF Chemophagocytic syndromes,
HPS) o, 0y A0 W5 il 200 Ff 1 bk 0 20 22 400 JHd 3% 2B i Che-
mophagocytic lymphohistiocytosis, HLH) , /& i T B
W 230 JH 7T 6K L 00 S i 498 A S ) 400 T PR o R R
MR EGE 2 RG22, B8 RN
WA ST TIRE R0, DL I S R o =
BERIM — G R E5 A 1E . 32 12 1 21 20 B0 1 240 i
MG IE R k&M HPS 284k k Titk2
T JEDB o 78R e S X B g B L o A 0 AR A
PR B pl 9% 00 9 156 a0 e 0 o o5 28 3 i, L A0
MR CHEZ, AT X 37 Fildk &k HPS &
' F-FDG PET/CT BARG R 5 llh K 5583547 40 Hr
I F-FDG PET/CT 78 HPS 2 Wi b 19 15 A (..

RS

1. WX 4

[l 4R 2015 4F 11 H —2019 4F 7 H I & #4
Tor 25 5 W A I L9680 0T A o R R 2 R R R 2 B i 2
— BB (B L E BE) 4T F-FDG PET/CT £ 4, 3
R BRAE o 5 L SIE 30 28 | 5245 5 G A R g B2 A A (I
AEBFEEZ TR, f 0 B2 TR
AL Ak EL 2 32 SRNE RS 19 28 0 5 T RIS KD 25 B iz
Jrak k&t HPS 19 37 il 835 9 F-FDG PET/CT K4
TERE A S PR GERE S 52 3 = 48 bR BT A A AT A
] B2 240 L B 2% 2004 AR 1T HPS 2 Wrbs S, 3
19 L4 18 B AR 17~79 % AR 53 %

Lymphohistiocytosis, hemophagocytic; Positron-emission tomography; Tomo-

37 BB E I E BN IR R LR E TR E 1,
%1 3THHPSEHWERRELE4A

HALE
(¥ 42 %0

’lf-%/ifd)rl/ 7 ~
Yy Bl #(CF 23

R # 37(100%)
PN 25(67.57%)
o s I 5 33(89.19%)
7 % VA b o 2 R Y 35(94.60%)
A2 B G AR (g/1L) 16(43.24%)
Wb A B A SELRARD (X107 /1) 15(40.54%)
A/ AR AKE (X107 /1) 30(81.08%)
ik =8¢ (mmol/L) 9(24.32%)
R4 g% 8 e (g/L) 24(64.86%)
57 HREIFH U/ 19(51.35%) 4~550(59)

SUER BL A BT & (U/L) 34(91.90%)  122.6~3459(623)
swEaftEH (pg/L) 34(91.90%) 404~18048(3214.72)
C-B B %8I & (mg/L) 33(89.19%) 2.09~198.74(57.3)

43~126(93)
0.2~6.9(1.34)
3~337047)
1.09~4.7(2.32)
0.48~4.07(1.26 )

<90 g/L;b:<{1.0 X 10°/L;°: <{100 X 10°/L;%: =3 mmol/
L;e:<<1.5g/L;": =500 pg/L

2. KA AXA STk

BF-FDG PET/CT 344 : % Siemens Biography
Sensation 16 %! PET/CT B AZ{¥." F-FDG H Sie-
mens Eclipse RD B [a] g I #% A 1F o+ 50 M 25 4
A AL ALL IN ONE A 8 & 1. i 4l 5 =>95% .
it ALY 245 4 V5 R R R e R DL R G e
il 48 % FDG Q0 9 25 ) ) (8 & fE A 2 J5 4
FEZE25Y) . kAR A28 6 h DL, Bl s K
S IE 6 B K 5 F-FDG 3.7 ~7.4 MBq/kg
(0.1~0.2 mCi/kg) s /K& 40 min J5HEK ik /K 500 mL
T2 B AR, MR ER 4T 1 0 BN S )2 T 2 W ) DA
TL.CT HIZSH:120 kV,100 mA, ZJE 5 mm, [A] f§
5mm, BREE1.0, PETEZAR 5 8 & 5w — M 1 6



400 TS 2021 4F 3 HEE 36 %48 3] Radiol Practice, Mar 2021, Vol 36,No.3

6~7 NIRAL B IRAL 2.0 min, G EERTEF T
R K EERLL, HAEZE 5 mm,PET EI5 5 5
IR CT H#i%dE . PET ER5 CT E1& A shE aL
1E Wizard Bl G TAES . JH Mutislice 84 gh 4 . #E47 i
Xof Mot PT80S 5L il Y8 73 o R A Al T S R T A SRR T
) PET.CT E§ KAl & K& .

3. g5 A

P44 3 4ELL a2 W 28 56 1Y 3236 BE 0 2 ) 0 B8
HEAT A3 A s B DL — Bt i B E P e . A G
DX CROD 0 52 74 #8437 (19 f5e KA 16 A 358 UM (mai-
mum standardized uptake value, SUVmax), 43 il il
e I CFG i — 1) £ 3 DAL 7 L2 98 2 A Mo EE D0 ) B i
(i BB OR Y 57 W $% FDG 48 B g 18 5 A2 )
BB S B I A R I A A e R B e D
i T~ Ly HEGS (38 U T 45 CFF i bk T2 45 1 I &t
T b L 235 1 DA T ) I L A B
I B SUVmax, [6] B 43 51 3 &
WL /N B i /DN B LI/
JE BB/ R ) SUVmax A,

4. it o b

K SPSS 19.0 #4755 112
G3A i BRI AT I S A
FFEIER A E R 2 £
R, PET 240 (JiE SUVmax
i B 88 SUVmax 18 DA K 5B/ 9\
B B /N B L L JIE /O 1/
JFRERY SUVmax HfE) 5 % 925
2= RN AR L b VEORL 40 i 4
X (B AN I /N A H ol =R L £T
YA SRR B AU B N A
fitg  C-J W 2 1 IV Bk 8 D AT
Spearman A/ HT . & IEAE &
TR 5 AR 4k A T bR Ok g XL
M P S ) B BT A S o
4,115 PET/CT X F fif 98 AH 56
PE HPS (1912 W U E 5 7 &%
fFa%, IHE&4N PET 255
2 50 28 2R AH DG 1 L TR A SR G
HBERL KB W B E PET

FDG AR &, 38 43 2 35 I8 i A ik 0 45 i KB FDG
R (8 1.2) JF Bk — SR R R . &
LI JAE AN A | 22 IR RO L B R R R
L. WA R A ARG AL B2 b KN e 2
FDG #EHUR 18 I . A< 4 58 35 rp i i ok 25 9l i
i FDG AR 3 %5 29 #], SUVmax 3.01~14.11; B
FDG G A 4 50 35 w5 10 1], 9k 18 P 35 50 1 w18 f,
SUVmax 4.07~25.57; t Bk [0 25 b K A9 £ & 19 Al
CJirgg A0 5C HPS 21 13 491, E b AH SC HPS 41 6 )
SUVmax 3.26~28.03,

2. PET 2405 5250 % S0 (8] 4 AR DG

AH A 53 B 25 2R 87, v R 40 i 48 X & -2
MEHS W SUVmax 2 IEAH K (r=0.332, P <
0.0537=0.351,P<C0.05), ZL 4N i (i 5 B B SUVmax
BRI (r=—0.349, P <C0.05) , H1 % i 40 o 266 % (i

B 1 %.,53%.EBmA&AAM* HPS, PET/CT A I R AR EER Y TN
B RAE FDG R 3R 2 E 38 5 (37 K) ., & 4 F # FDG Rt 42 & 3%

SHEFHEME S SUVmax H) 5
LI ESREST,

B AHEANLFDG Rt FFEE, B2
Ak e g A % HPS, a)PET/CT 4 & R KB EX ¥ =M X4 FDG

# R

.46 ¥ ,REZ KX B

R REBRE SR . 2L TR FDCGR P ERIHRIHIRE, WUBE
P T L4 %k FDG AR 38 &2 (A7) s b PET/CT = £ AF Ik & 45 BF K A%
FDG &3 5 (#7) ;0O PET/CT Mk FDG K # R % W3 5 (55 .

1. PET/CT %3
4k % ¥k HPS 7 PET/CT I
BRI R M e B i Y



TS 22 528k 2021 4F 3 A58 36 %% 3 ] Radiol Practice, Mar 2021, Vol 36,No.3 401

S IE /B ) SUVmax L {H 5 1E A 56 (- = 0.448,
P<20.05) , 53 AT 40 B B 1 21 26 (8 5 8 86/ I Y
SUVmax H 5 A& (r = —0.556, P <<0.05;r =
—0.438,P<C0.05) . A% PET S5 LRESH
[E] 157 T AH S

3. PET/CT X Mg AH G M HPS B2 Wi &l hE

37 B L 20 B HPS 4k % Tk B8, T/NK 20
MO 14 5], B 40 MOAE ¢ 4 1) 25 Ak EV g 1 )L ok
Sy 1, 10 ) HPS 4k & Ty, Hop 7 4k % T
EB Ji5 88844y . 3 il gk & F I A e, 2 Bl A4k kT
BN Still d% . 1 B4k & T R /- Ak 45 46 H 400 . 534 4
R R B . R 2 4 B R R B A JR L 33 B
KA A9 HPS o1 PET/CT 2 W i A 6 M HPS 23
B AR A M HPS 10 6, PET/CT X i A 56 1
HPS B2 W U8y 90.00 % JFE S BE N 61.54 % 4%
BFNT8.T9%(FE 2),

%2 "“FFDGPET/CT x4 %% HPSH DB HE o)

BE-FDG PET/CT ke

o MrEAR AN AEAFAEAR R R
BF 9 A8 & M 18 5
3E Ik 95 A8 E 2 8

4. ARIA R PET Z405 9560 % 2 80m) 22 5 Al
K

B 2 R RN B G 4 1) 58 00 (9 B 20 o4k
R TG R L 13 Ak T AR R R | XU e i 2
P R AL .

TELE & T b () HPS 8835 b, vb Mok 40 i 44
FE K C- W EHSBE SUVmax £ 1EM % (r =
0.511,P<0.05;7=0.548, P <0.05) , C- & % % 11 5 %
E/HNBE SUVmax [ fH 2 1EAH K& (r = 0.618, P <
0.05) o 7 240 Jifd 4 X5 {8 5 B4R/ JFE SUVmax LGB
BEIEME(r=0.462, P <{0.05) . 2T 40 ffs 5 15 %6 / HT HiE
SUVmax HAE 2 A& (-=—0.514,P<C0.05),

FEAE K T AR B9 PR AR i HPS B 4o g
HHE/HFIE SUVmax HAE 2 A (- =—0.670, P <<
0.05), HAx PET 2805 5050 % S8 [ B ToAH Pk

P2 H o B ELSE SUVmax M B8/ 9\ b& 19 SU-
Vmax WAE 2 55 B A 4 it 2% 5 L (+ =2.683.,2.306,
P<C0.05), 4 PET 28 i = 28022 = L4 it

o
HPS 739 J & v Rk & 5 % 1k HPS 2 i
R B L, KRR, Z2 W T ILE., 48 k1%

HPS 2 0L F BN, R 22 B0 i e L A B A e P
SRR SR BT i T RO 2R I R R

A ES, RUL XS, Wik HPS 3E# 4 5
B R  H L RSk R A O R,

FEBA SR B REAR 1 1% &L F , CT 2k MRI %5 F BL &
H BB X B AL — R A7 R AT Ry B M 1 A A L P 2
WE+ oA BR. BEE U4 K PET/CT 78 Mg 2 Wi
7 ROPEA 7 T AN (ELAS B4 5, IR & W7 R F 2 Fh Ry
S AR R S R E AN B R B KU g 2 R
SR AT LN PET/CT Xt &k 2 5% 1) 38 Bl 47 U
BB PEAG Y L T AT B T 4k & vk HPS 9% K 592 7 i
YRS W A ST L 18 B AT S e B R AT
PET/CT kil , AR 2 ] ik B4 98 58 2 ol 1 4 i 24 2%
(25 4 0 2 DX /N i B 40 ok B 98D 19 5 L FDG %
BUR S % T 12 s 9 HLAE FDG 85U % 61l v, 1
BN Still 9 1 191 A 431k 25 45 240 20 9% A 3 i) JEk e i
T AR B R/ AR L e S A L R
LM ER,H PET/CT X F Mo A 6t HPS 112
W BURR B2 A G 2R = . 43 DR 90,0020 .78.79 %, 5
BEAE B9 245 3R — 3, Wang 2% BFSY & 90k 12988
FHIE HPS FEE M8 AH ¢ HPS 1 PET/CT $#4F Lt
BLHTE W MOIE SUV ., B8 SUV H. ik 245 SUV
.25 SUV fe K8 R E 45/ FiE SUV {E R &4 5
SUV S KA/ IE SUV EHRYKFH & TRE. A
WF5E v iR AR e HPS 53R Bl A 56 1 HPS 76 i
B 45 SUVmax K& 88/ M i SUVmax H{H 2 8] 77
1525 5, 5% JL LR AT e 2 DR O 3R g A DG M HPS 258
J2 I 1 9 L 55 A B BT AS i 9 2 bk B 8 4 B
B, 55 A g AF 56 PE B9 HPS K 2504k & T bk EU g
A U RER L L R R S I B . R
W25 B3R W] PET/CT fEk A gk & P HPS & &1
SR R B — 2 I R A .

£ PET 405 9250 2 80408 (0 A OGP I BEAE A 52
KB 43 4 T8 1 2 B L BE 1Y F-FDG $8 B0 & 5 1
W C-J Wi 3% H (C-reaction protein, CRP) | " P4 ki 41 fifg
TR R ) R B A I AR S0 AR IR 9T & BB 11 1
F-FDG % WA B H 5 FE SUV A 7 (B 5% 5 0 08
SUV (& 1 LU AH 5538 43 Z 805 v Mk 248 i 11 20f CRP
SEIEARC, 5 LT A gE 45 R — k. g8 R A AT RE R
FE R 2 RE A% U8 B0 3 M 40 B TR T
FDG 114 W W 5 [R) B el 1 4 P 5 0 B8 e 388 S5 7 » i U v
P G T3 7R 0 T B 20 A M G R L B R R B A
T I S BB AE F-FDG SO0 8 . % 7B 8 K
A& PET S50 21 40 g K i 41 8 14 {8 42 G AH 26 L v fig
S R T A IS R Y AR T R 5] R A i ] R .
M T F-FDG B 55 B w5 5 s e o 35 5 46 S5 7 o 240
Ji 5 58 % L B CRP R AP V7 200 A L 20 40 B | 1 21 2K 5
A0 A 9250 % S 4005 98 0 SN B 40 it 3% i JF 6



402 TS 2021 4F 3 HEE 36 %48 3] Radiol Practice, Mar 2021, Vol 36,No.3

BB R, S PET 25000 BAR G, % 4h
TE 53 41 B AR SR S0 B b, A s AR DGt HPS 40 & W
FPAE SUV HZSE05 CRP Flrf P 41 i i 48 56 1
I8 AT AR - O 4 1 KK D s @ 24 N i —
e BB E O EB i i B 4k R (1 HPS, T 5 e R
WAGREAR T4 CRP 1 & @ CRP & ¥k
20 6 3 25 o I o g R Y 7 R R XU e g 2
PRI S B A 6 T E AT PET/CT K 2 Ay I 301 5 5
50 25 A A (Y I 01 T 40 B A SO N AN TRl B B B . f
T 2oph SR R AE B8 SUVmax (8 2547 88327 43l
REAEAEA R 22 50 AR5 T LI 148 40 31 5 e e
B B IR AT o BT 08 T A R 25 5 v R B
W2, HE G K AT HPS kU, 9 E/ 9\ BE 1
SUVmax HAH ) AH 5 B2 B2 488 5k i f BE SUVmax B
Fimr . Kim S8 W 05T bt & B0 AE /AR /) SUV-
max H{E DL RCE BE/ FFIER SUVmax H(E 5 ok 41
i 245 X (L ) A DG 2 32 5 Al 1 I IDE % B SUVmax
{55 P 200 L 4 o R DGR B R . R IR 2
H IR E| A, Rk kM HPS [BE 24k & Tk
EL R, Ihh U9 5 2 3 | e T O 958 Vi i - 50 O 1 8 B
(BT = - UL 5 IO A7 A 0 728 B A ER R R IIEAE S =
0 7 2R FH B i s 4 2%

AHIEFE T AEA B A R L I HL R X T A R it
TR LG H PET SRR ESH 5% %
P HPS 89797 R TR 19 56 3 97 KO0 B EOR 2 v
WF5E DL Tk — 2B UE 52 ¥ F-FDG fE 4k & 1 HPS W iy
I R AT 3K 2 2B T — 2 5 7 1]

25 PR .U F-FDG PET-CT 4 Bh T-4% & ¥ HPS
(32 Wt B R % 95 BRI 5000 F-FDG 1) #5% RS B 7/ —
FEFREE BRT DL B A B RORE Y AR L IR A B TR
IR 4 By AR 1) £ & s A2, kI R HL AT — 5 1 I
VIR
5% 3k

[1] Al-Samkari H, Berliner N. Hemophagocytic lymphohistiocytosis
[J1.Ann Rev Pathol,2018,24(13) :27-49.
[2] Zheng Y,Hu G,Liu Y,et al. The role of ¥F-FDG PET/CT in the

management of patients with secondary haemophagocytic lym-
phohistiocytosis[ J].Clin Radiol ,2016,71(12) :1248-1254.

[3] Brisse E,Wouters CH, Andrei G,et al. How viruses contribute to

the pathogenesis of hemophagocytic lymphohistiocytosis [ J J.
Front Immunol,2017,7(8) :1102.

L4 AR QR Bk, 8 S . 55 8 B G 8 0o AH O 1 W I 200 0 1 ok 12 20 2
ANEE ZAE 16 1 I R A5 AR LT . v A8 I PR S g5 8 25 % B 2% 3
2019,13(1) . 11-16.

[5] Henter JI, Horne A, AricoM, et al. HLLH-2004 ; Diagnostic and
therapeutic guidelines for hemophagocytic lymphohistiocytosis
[J].Pediatr Blood Cancer,2007,48(2) :124-131.

[6] Zhang L,Zhou J.Sokol L.Hereditary and acquired hemophagocyt-
ic lymphohistiocytosis[ J].Cancer Control,2014,21(4):301-312.

[7] Hayden A,Park S, Giustini D, et al. Hemophagocytic syndromes
(HPSs) including hemophagocytic lymphohistiocytosis (HLH)
in adults: A systematic scoping review[ ] ]. Blood Rev, 2016, 30
(6):411-420.

[8] Schonau V, Vogel K, Englbrecht M, et al. The value of ¥F-FDG
PET/CT in identifying the cause of fever of unknown origin
(FUO) and inflammation of unknown origin (IUO) :data from a
prospective study[J].Ann Rheum Dis,2018,77(1) :70-77.

(9] FEA4. kb, T, %, 8F-FDG PET-CT 18 KB %0 2 48 5 i
Py RE LY T [ v P BR 45 A R 1R 2, 2019, 17(2) : 162-166.

(101 MM VEMELE  XIWE . B A Still 9 198 F-FDG PET/CT & 1545
AE G PR 437 LI 0. o Bl R B 2 5% 18 2% 3L 2019, 30 (5) + 350~
354.

C110 e JRUMSE % 16, 50 T L 45 DL 28 il 3 2% 2 L &F 2 5 4 Jf 98 18 F-FDG
PET/CT A8 — B[ J 1080 4 5 8%, 2017,32(10) : 1091-1092.

[12] Kim J,Yoo SW,Kang SR, et al.Clinical implication of ¥ F-FDG
PET/CT in patients with secondary hemophagocytic lymphohis-
tiocytosis[ J].Ann Hematol,2014,93(4) ;661-667.

[13] Wang J. Wang D, Zhang Q, et al. The significance of pre-thera-
peutic F-18-FDG PET-CT in lymphoma-associated hemophago-
cytic lymphohistiocytosis when pathological evidence is unavaila-
ble[J].]J Cancer Res Clin Oncol,2016,142(4) ;:859-871.

[14] Yang YQ.Ding CY.Xu J.et al. Exploring the role of bone mar-
row increased FDG uptake on PET/CT in patients with lympho-
ma-associated hemophagocytic lymphohistiocytosis: a reflection
of bone marrow involvement or cytokine storm[]]. Leuk Lym-
phoma,2015,57(2) :291-298.

[15] Pak K, Kim SJ, Kim IJ, et al. Impact of cytokines on diffuse
splenic '® F-fluorodeoxyglucose uptake during positron emission
tomography/computed tomography [ J ]. Nucl Med Commun,
2013,34(1) :64-70.

[16] AFSF. T, 255 45 4k & M i 40 i 45 A AR 19 1 F-FDG PET/
CT FAELY ] R B2 27 5 18 24 2 i, 2018, 26 (11) : 835-841.

OB A 91:2019-10-09 & 181 H 1. 2020-02-28)



