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(HHZE] BHY 005 i 40 M A2 (allo-HSCT) J& 40 A 25 (CMV) il 48 I R4
KWijG. Fik X20164E3 H 1 HZE 2019456 H 30 H7E L i 55 — A RSB B il 7 FH% 3 allo-HSCT
JE IR CMV iR i B AT I BB, 86R O&FF 411 i allo-HSCT #3441 (8.3% ) B H
JE & CMV i, b 55 18491, 2 16 f91), FR A AR 1% 32(8 ~ 62) %7 5 A MR 22 A LG 14 4], 2 Mk X 4m it
PG 10 81, BBk A S i 2B AE 5 0], AR A1 bk B8 3 31, P AR 1M 2 B . @CMV Jili 48 v 7
KIS B AE I 53 (36 ~ 506)d, F2 LA R0 0%k (26 4, 76.5% ) . K (23 4], 67.6 % ) I <A
(14141,41.2% ) AL 17.6 % (6/34) W EEFT AR, 2 411 (5.9 % ) ST 3 501 TC W] b e bR i £ M8 CT Aot
BRI, 28 Bl (82.4% ) e & HSLARF RN /Nt S5 1T DR 1 S 3 38 5 25 ML 7R [ S f 46 o4 2%, 6 3
(17.6% ) F IR BE R 45715 LA RSB AN SR AR 2 0 . 3026 1411 (76.5% ) 4 1L 3 CMV-DNA FH
PE P2 DB T 5] 457 BALF 4830 45 5 [1.70% 107 (5.44 % 10° ~ 4.45% 10°) $% D1 /L %} 1.45%10°(1.10x 10" ~
1.10x10") 45 D1/L, P =0.004 ], @131 (38.2% ) CMV Jili 4 H 3 45 I HA T W02 3 55 e (A s e ( LT
100k, 4058 6 Bk, BRI 5 1R . OFTA BB R A BE VI ] 12.8(0.4 ~ 46.5) 1 , BAEAF%4 58.82% ,4F
W=40 % T3 i il AU CMV Rl % BB S, BUR AR N (P=0.049,P=0.009), &it A&
BERT T VRS A BY T4 T allo-HSCT Ji CMV il 5 52 Wi RO HERf T o 4RI =40 & I 4252 =537
I AUE CMV iR BE M BE A RFE
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[Abstract] Objective To analyze the clinical features and prognosis of cytomegalovirus
pneumonia after allogeneic hematopoietic stem cell transplantation (allo-HSCT). Methods We reviewed
the clinical features and laboratory data of cytomegalovirus pneumonia patients after allogeneic peripheral
blood HSCT from March 1, 2016 to June 30, 2019 at the hematology department of the Shanghai general
hospital and analyze the prognostic factors. Results Of the 411 allo-HSCT patients, 34(8.3% ) developed
CMYV pneumonia after transplantation, including 18 men and 16 women, with a median age of 32 (8 — 62) y.
Total 14 patients had acute myeloid leukemia, 10 had acute lymphoblastic leukemia, 5 had myelodysplastic
syndrome, 3 had non-Hodgkin’ s lymphoma, and 2 had aplastic anemia. The median onset time for CMV
pneumonia was 53(36 — 506) d after transplantation. The main symptoms were cough (26 cases, 76.5% ),
fever (23 cases, 67.6% ), and shortness of breath (14 cases, 41.2% ). Only 17.6% (6/34) patients had
expectoration, and 2 cases (5.9% ) had no obvious symptoms in the early stage, but were diagnosed on
routine chest CT examination. Twenty- eight (82.4% ) patients showed signs of typical interstitial
pneumonia, such as lobular central nodule and diffuse ground glass opacity; 6 (17.6% ) patients showed
atypical imaging changes of patch, nodule, and consolidation. Further, 26 patients (76.5% ) were positive
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for CMV-DNA, and the copy number was lower than that of BALF [1.70x107 (5.44x10°-4.45x10°) copies/L
vs 1.45%10%(1.10x10’-1.10x10") copies/L, P =0.004]. Thirteen (38.24% ) patients with CMV pneumonia
had mixed infection with other lower respiratory tract pathogens (10 strains of fungi, 6 strains of bacteria,
and 1 of adenoviruses). The median follow-up duration was 12.8 (0.4 - 46.5) months. The OS rate was
58.82% . Age = 40 y and high flow ventilation were independent risk factors for poor prognosis in CMV
pneumonia patients (P =0.049, P=0.009). Conclusion Bronchoscopic bronchoalveolar lavage fluid
detection helps in improving the accuracy of the etiological diagnosis of CMV pneumonia after allo-HSCT.
Age = 40 y and high flow ventilation were independent risk factors for poor prognosis in patients with

CMV pneumonia.
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S R 3 1T 20 i A A (allo-HSCT) J5 B 41 fiig
B (CMV) FREOE 19 &2 A R m1K5 10% ~ 60% ", &6
Gy TG B | I O 5 LA B rp oK e 28
R AERE ) Hh  CMV i % 10 R R AE 4%
4L T R E K 30% ~ 50%" . {HCMV Jifi% 5 HAh
FEAH 5 iR I & 0 AR I IR R BRI AR 2 LA A —
E R | 76 Z i I A I A7 Bt 2 25 1 DR =
) DBt ofe PRG3R 1) 3
K, Jili 0 34 Y& W (BALF) PCR A6 W % A BE % 42 =
CMV Jifi R 2 3, AW 52 %) 34 5] allo-HSCT
J& CMV Jii 98 88 3 i 45 [ it 43 M, 335 3 At e
CMV Jili R (I R AE AL fe bz R 2, kol s vt
FEHIJG CMV Jili R () 2 WG L 003R 07, BRI CMV
Jiti S AHSCFET R AR AR

w57 %

1. ASBFE A 2016 453 H 1 H & 2019 4F
6 H 30 H7E i s— N R B RHEZ 2 <
BEAS AT Y 34 4] allo-HSCT 7 CMV ili R 83

2. SEI S K I K2 BALF K60 < Fr A7 B A0 S
BNt E VR AT S TR IR A ) DA R IR
PAR BRI R B M e A i
VRE s D ARG v [ R AR (2017 4R i) )i
FP44E , X BALF #E47 i 7% 40 i 2 s R 27 0 1
PURR YL (0% Fr , 40 T RN BT 35 5% DL S CMV-DNA |
EBV-DNA . 45#%#T I DNA (TB-DNA ) PCR #:1ll , %5
A3 A R FH 2 55 D AL B — AR 5 B AR AT i A
2RI

3. R RGBT FNRYT I AR RS AR T I
K CMV-DNA # il ¥ B, -7~ 1 d T &%
10 mg-kg ' - d"' TR RS " . FEAE S TR 1 1 AR

feErig T o BAEIE 61~ H &SR FH PCR J7 A
1 ~2 K AMAE Il CMV-DNA .EBV-DNA, £ CMV
IMLAE FCMV fifi 48 18 B8 3 25 T B E % 5 5 mg/kg
12 h 1 YR B EP R 44 60 mg/kg 43 8 h 1 IRLIR #ENA
J7 ITRE2 ~ 48 AR EREE 1 10 g/d 1223 do X T
B AR AR AT 2 0 v 1 R, 45 T R e
1 ~2mg-kg'-d"RIT IR ARG BT

4. 78 X Z 82016 4 EH b B 40 0k s 25 T &
WL B CMV il R 2 Wibr e i hn i : Ol
PRAEAR : B ) A s Qi 2= R M BiE 2 &
12 5 B G 2= G A - 41 JE Il 5 BLAF-PCR 4
I CMV-DNA FHE 5 Rt 2H 22 375 A A 18 1o 5 75 43
B DU R IR (A SV | g T ol DNA 4%
R ARUESE CMV B . I AR I2 Wibs o : DIl RAE
R MR AR QB E Rt L &R
Wkl s @I E KA R TE 4T B BALF PR 5 57 5k
BLAF ' CMV-DNA [H4: . BALF 1 CMV-DNA >
11048 DU/L R BHE™ o DASZAR ~+12 Wi il 58 1 15 ]
FE UM R A B[]

5.0 I CMV i R B E NI E R
OB TR AR PR, EF kIR, FiAb By
2 YU ER E 1 (ATG) i , &g
F95 (GVHD) 1 & HE S G0 s Q8 F 12 W CMV il %
I BRI S AR bR IR SE R S FI BALF
A SR A Hh I Ol s B AE A L o

6. G2 Ab PR . SR SPSS 22.0 A7 8 E 44
FHE ORI AP B 18 T ECTOR DA (R R L)
TR, T ORI AR AR HL 30 51 R FH o 6 56 F G
XT e g . CMV fifi 4 S8 25 i 1 BRI 22 43 AR
Log-rank 3341, P<0.1 {978 & 3 A Cox [l IH %
FOHT, LAP<0.05 HESFA G FE L,
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1. BEHE RGOk 201643 A 1 H 2201946 A
30 H W E AEA 411 ) B e e — N R PE
Il 42 32 allo-HSCT [ B A% %1 %4 (haplo-HSCT)
230 4], SR A G HEE A 103 4], AR G it E
F 78411, Hih 344](8.27% ) 1L Wl CMV fifi
ROF 18K, L 164]) , P AL F I 32(8 ~62) %, &
PEBE 22 I 1491, SoPk bk 40 A A i 10461, 5
REYG A SR LRAAE 5, AR A Ak R 3 4,
A R R AL 2 4], 34 41 CMV Jiili ¢ R v, 31441
(91.2% ) 33235 BE bk T AL BE , 3 441 (8.8 % ) 4% 52 Uik
% 0] 2 T AL 34, 17 451 (50.0% ) B2 7E CMV Jifi % &
AT EL T/ 1 20 GVHD, 2491(5.9% ) %4 2= 1/
IV 2 GVHD, haplo-HSCT GEZ 2 A 7
FAESE LR B AT AR CMV il 5% 1) & A5 R 43 5l
J911.30%(26/230) .0.97% (1/103) .8.97% (7/78) .

2. I PRAFFAIE : CMV Jili 58 T 57 2 5 1) 6] A % A
J&i 53(36 ~506)d, LKL (23 ],67.6% ) %MK (266,
76.5% ) K S AR (14 B, 41.2% ) Sl F e AR, X
17.6% (6/34) [ - F A NEHRE, 21611 (5.9% ) 3 BTG
HH d R R 1T AR R R CT K A i & B . 28 4l
(82.4% ) B H B AR SR INFp /It 85757 R 12
B 5 2 S MR ] S Al 9 202 L 6 4811 (17.6 % ) B0
RBER A5 LA SR AN LR AR 2 U 8 441
(23.5% )CMV Jiifi 5 f8. 35 PR 5 I 2Pk P I s 0 i 22
ez m i WA SRR o IE (P4 : WBC
4.79(1.47 ~11.40)x10°/L,PLT 58(4 ~233)x10°/L, ##k
ELAHA{0.53(0.05 ~3.19)x10°/L, HHA134(38.2%)
B E WBC <4x10°/L,24 41 (70.6% ) .3 PLT < 100
10°/L,25151(73.5% ) A5 Wk L 4 A < 1< 10°/L. A1
Ili. CD3" CD4 T #k E 4 Jig Lk 51 47 9.10% (1.38% ~
40.40% ), Hidr 30 141 (88.2% ) < 25.00% ; CD3' CD4"
T R EL 40 M 26 XHE K 68.90(0.71 ~482.27 ) /ul, Herh
32 1] (94.1% ) fi& T 200.00/pl, CD4/CDS8 [t & Hy
0.15(0.03 ~1.19),

3. CMV filigé . # BALF 51fi12% CMV-DNA % Il
B AL 34 451 CMV Jifi 46 £ 75 BALF H' CMV-DNA
H P DR A 1.45%10%(1.10%107 ~ 1.10x 10" FE DL/L,
Hrh26 41(76.5% ) 8.4 Al B 1L 3 CMV-DNA FH:
H AP DB 170107 (5.44%10° ~ 4.45%x10°) 3%
DU/L, — 3% 347 BE X ¢ 4 56 H 2, BALF H CMV-
DNA $% D1E b 25 5 T [F133 #1 J] 1 CMV-DNA #% D
B (P=0.004), 7ECMV ili 52 &, 8 4411 (23.5% )

B HL W I3 CMV-DNA i P, B J5 24
— 3P CMV IfiL4E , CMV-DNA H1 47 804 6.60x 10°
(1.49x10° ~ 5.90x10°) ¥ VI/L, B Jm #1697 J5 CMV-
DNA ¥ B, 1 Bl & CMV IR R . X ee it
FHHCMV il 5 K 5 — Pk CMV ILSE A9 A7 Fisf
[8]°4 120(19 ~ 190)d,

4. FAbE IR AAR TR A B : 34 ] CMV i 4%
b, 1341 (38.2% ) H1A HAD T W W T8 ik JE A4 TR
JEGE LA e TR 17 Bk (TR 7 A% , BIS EC It A6 18
30K, M4 S AV TR 2 B , 6 1 il BR PR BR AT 3 Bk , HiAh
B FIPEAT R BRI EE LR ) o TRA R
CMV Jifi R & A= i) ] e T BRL 40 MLV il 2 41 [ B8 A )i
71(44 ~506)d % 49(37 ~421)d,P=0.024], Itt4h,
1R A B YL 4 BALF CMV-DNA $£ U1 B AIC T 20 4
CMV fifi % £H[2.08x107(1.09x107 ~ 2.24x10°) $% D1 /L
% 2.07 x 10° (6.34 x 10°~4.10 x 10"°) #% WI/L, P=
0.039],

5. A AE A A T R TR T B U B R R 12.8
(0.4 ~46.5) M H , BRIV #EUL, BAFF3H 58.82%,
14 1B E ST FET IR < il ER e 10 431, Ji A
K MW T 45 2 B . Log-rank B [K 2 43 HT i
AN AR =40 % (P=0.047) %5 BV AL B O &
(P=0.001) DL S 75 B AZ = i i I 4 (P = 0.003) 5
G AN RAH G, Cox ZHZ BIHMT R, 4FE =
40 % (P=0.049) S 4252 & i 2 W 4 (P = 0.009) J&
CMV fitli 5 BB E TG AN RIS e I (1) .

o

% FERGE UM HE 2016 AR ETT BB T CMV fili
FISWIARIE™ 23 R B2 Rl RIZ Wi P A28, 7E I
PRI BRI AG 2E FRAE B LR, 5 R4 A80 B R 12
W FRAZ L o B2 s o B8R 314 U 306 ARG 8 BEAR A 7Y
I B 2 e AL SR A 2 A R A sl B FE R L (R
T R RS K, e B B AR B 28R FERH
MEATE I R H s P . ZTF 55 IE S, PCR 46
Ml BALF ' CMV-DNA EA7 2 Wi s i RS
WP S BRI LA SR AR 2R A R R 3R
18 53 A 1) VS B 38 5% RN 22 2 /NI vt B B 3R 45 T 5
AL ] S P DR AR S AN 2H CMLV i 48 HR 3 170 R AR 1E
254 PCR 451l BALF CMV-DNA , 34 {4l £ 3 24k
012 (AR IS, AU 6 3 88 1
B CMV fili 58 BRI PRAEIR (L 2 TEHE R ) B 2
R R AR A e . L, B S CMV PR
)R M CT A B Tifids CMV it % . i THRIS
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R 34 ) S B DR I T 20 MRS AR S Ok B4R i T
(CMV) fii 48 LI K635 1) T 20 DX 28 23 H

PSS g HHEST PE ZHEST PE
ezl 0.451
5 19
X« 15
4IRS 0.047 0.049
<40% 22
=40 % 12
TR R 0.523
= 23
b= 11
ATG Tiifi GVHD 0.963
T 2
&= 32
M A 0.001 0.233
BT B 31
AT et AL 2 3
i/ MR 0.510
<50x10°/L 15
=50x10"/L 19
TR EL AT A4 0.365
<0.5x10°/L 17
=0.5x10°/L 17
RS 0.003 0.009
w 26
= 8
Jili Y HEVE R CMV-DNA 0.100 0.231
< IxX10°¥%D1/L 13
=1x10°4 U1/ 21
1fi3% CMV-DNA 0.120
B 8
(R 26

1 ATG U IR 40 ML BR 2R

it F—F A il ¢ B e il i 7 S HE e 182 | 5 CMV
Jili g AL, T EL /DKL CMV il 9 FR g 2 R B B
AR AN M AR A R, B R
RIRMEIZ W CMV il %, & By 73 B CT DL AEY)
SRR AR IAT B T %550 CMV Jifi 2 5 HIS LGt £ 5
22, BALF i CMV-DNA & 42 I 405 CMV
Jili 9 KR 5 R 2 BRI 2 (A1 A A e
I, A BRI T Ve AR B BN I2 I CMV it 2 26 A
Al B A

WEFEIN Ny, 18 i T 4 M RS 4B AR 3 13K CMLV 5
e UL CMV i R A=A B AR OCIE™ . ARAFH
Y 2 B I AN Ak 8 S 3 B 3% B vy A [R]AE FH id
SEAL R INAE 1Y R A AR S AR BN,
T B I I CMV-DNA [ 7 9 A g HE &
CMV ili . Iglesias 5 i iE 7€ 6 fl RS 4 J5 CMV fifi
& i F h  BALF 1 CMV-DNA % U180 5 5 T 1

I CMV-DNA #5 DUE, Horp 1491 5855 405 B 1 2
CMV-DNA N HM: . AW R, CMV il & H
# BALF CMV-DNA # D1 % B &8 & F [5) 30 1 ¢
CMV-DNA 7K ,23.5% i CMV fifi 2 H E B2 i 1L
J% CMV-DNA Fy [I#: , #2755 1 3¢ CMV-DNA ik #% Il
Bk B AN BEHERR CMV il 48, A5 B M i E e R
KA 5T L2 CMV It 48 B8 i vl 4
CMV BTG TE allo-HSCT & HARH WL, CMV
TS ) fa B 3 AL 46 A2 3 CMV B iAotk 2
GVHD L &HtH 8 HLA RUCHC S 20t H  ATG .
WE Rz R A JE R K 2E N R B Bt L VR AF Y
JITXT 202 {5 35 11T 248 B RS A R8 E SAEA T A [ P A 5
], allo-HSCT . 212 4 GVHD J& CMV &L 1 &
SRR FEARBFSEH haplo-HSCT MGt E
TS CMV il R & A ] i i3 TR 2 G it
MR B & AR 2ot GVHD, 5 3Ck it 3%
A—E, ZIFRAMRY], BAES 41 g DRk
O T BRSS9 R AN L A ML R R ) R
PRIZE O RBFFRER ZELCMV il R 38 &R
A HNE I CD3"CD4" T 4l ifd 46 X {E A1 CD4 T 21 fits/
CDS'T 4fiffd LL A FEAI
CMV Jiili % J& CMV Ja& YL rb 5 B i 19 9 Kk E 2
— 3 [ A 4 R e 2014 AR TR Y
— TG X 1986 4F- 21 2011 4E WA M2 W7 1 421 Bl # A I
CMV Jiili % 583 14 Il U A 9% S s, 6 1 H 19 CMV
Jili 2 VA B FE T3 210 30% , S A7 34K 30% , B
B9 35 R FE R M RE A0 A0 3E TS A L 40 i ok /D>
P B HUMEGE SIBY7 2 CMV il 8 (4 7 TS A B TR
R dbsREE N R EE BEAE 2009 4 & 3% 1) — T b
55,22 4] allo-HSCT Jiz CMV fifi 48 e # FEZ HUR 25
IR HE R TS ZETRYT , CMV il & 1) B AR fR
4 83.3% fH ST ATIIA 5 40.9% , T 1 B E S H
£ 2 GVHD & CMV it R A RS R, 78
ARHFFEH, CMV ili 5 & S A AR 4 58.82% , 5
JE TR N R BE A 45 S AR, (E2 i T30 1 PR 2
AT 5 AR =40 & 5B S R W A
LIPS A R fER R . Crotty 22 7E 20154 K& 3
() —TAF 5T 7N 9o B 1Al 9 5 91 P IR 3 i T Ak
RA YR R RN 29.6% , IR G YL 2 SEIET:
IS fER R 2 — o FEARWFIE R4 13 4l
(38.2% )CMV fiili & [ 3 AT B I g (ELX) T
SER 25 L85 I A S A R I Y R R
B TR A B e o AR I 45 TR X IR T A G . AR
8 57, BALF f CMV-DNA $% U1 500k 1 91 6
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