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Guideline for clinical diagnosis and treatment of Pneumocystis jirovecii pneumonia after kidney transplantation in China
Branch of Organ Transplantation of Chinese Medical Association. Tianjin First Central Hospital, Tianjin 300192, China
Corresponding author: Song Wenli, Email: yzx_swl@163.com

[ Abstract] After kidney transplantation, the recipients have been under long-term immunosuppression due to the
use of immunosuppressive drugs, and they are high-risk population of Pneumocystis jirovecii pneumonia (PJP). The risk of
PJP is the highest within 6 months after kidney transplantation and after intensified anti-rejection therapy. Fever, dry
cough, progressive dyspnea and hypoxemia are common clinical manifestations of PJP after kidney transplantation.
Trimethoprim-sulfamethoxazole (TMP-SMX) can effectively prevent and treat PJP, and significantly reduce the incidence
rate and fatality of PJP. To standardize the diagnosis, treatment and prevention of PJP after kidney transplantation, Branch
of Organ Transplantation of Chinese Medical Association organized relevant Chinese experts to formulate the " Guideline
for Clinical Diagnosis and Treatment of Pneumocystis Jirovecii Pneumonia After Kidney Transplantation in China" based
on clinical concerns, aiming to provide guidance for the prevention and comprehensive clinical treatment of PJP after
kidney transplantation.
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Table 2 Laboratory diagnostic methods for PJP after kidney transplantation
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Table3 Treatment plan for PJP after kidney transplantation
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(kgd) B AR A T ] AR, TES
%3a)
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i, & H 1kais 2k iR A
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SHEE  my (kegd) BIKAZ) SHE20 mgm®IHSA6 b K B EAEI AR . STMP-SMXALL, J7k
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TP B SEM A 2 R AZ IR 5 LA e o B E 2 b
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PP BLn] | WMEIRA N ) | W sl 2 2 PIP
TRYT IR DA LG D 0500 AR/ G 41 o 390 1) B
FESRMG AN o AP 2y B RS 14~21 d,
LA . FAE PIP A T 2R o, vl
B BRI ES JRBERR BRI, [RIRHE M ERIAYT .

IGERIFIRE 13 PIP 3 anfaffili I 2

AR 15: XrhE s PIP WA 24, PaO,<
70 mmHg 5 Jiti {2 -3 ik PAO, PaO,>35 mmHg B, 4
TEFE 72 h INEHIBEE (MRS B, TFEESS 2¢) .

PR UL .

WAL B PIP (3R YT iR G H A 4 B AE
Fi. 78 HIV YL B35 PIP IGI7 AT 72 h N1 IR
A AR AR P | P vy . AIUAGE oK
FIFET- AR . BARA MR B, d3E HIV YL PIP &
H, BEFBNAIRER . SE ERR . EER
PP A B R SOMLABGHE A5 R SEBOR B B, (HAE
RIEW—I R G LR T, HAT 16 WOREENS,
B 2R AT AL M B R SN T 0 (1 I HIV Jk e

PJP fEE RRALREY,

R Z HIV BGe AHELUAMGTEDE , (A7E B
AT PEAR R AE ( TE T AR A T Pa0,<70 mmHg )
I, AN IR AT, HEdr eI bt minsT
J& 72 h WHEAT, DADSUR K iR TR R TR R 1
RAESN o H T A E R DR, MR A
it FIRECE R KR 2, T8 AR R e AR R
T 0.75~1.00 mg/ (kg-d) kel (skFEERE) ,
BEH 1~2 W, #§%E5~7d, RIGTE 10~14 d NZHT
W, LAsEEGR A 4 B B

5 M &

WGERIEIRE 14 BHERHEA)S PIP R A TR 2

WERW 16: BNBHZEEBGEEZE D
6 I~ H W #E4T TMP-SMX i) PIP ( #fE##5R % B, iiE
PaEH 2¢) .

WEERI 17 | TR &5 R 5 A 918 & & e
F o PIP A ML B IS A 22 3 e AE 4T PRIk TMP-
SMX Filljj (#EAEiRE B, WA 2¢) o

HEEE R UL

PJP il i 1E B IE RS AR R S5 B HT 6 4 H A& A= Fe i
o X TR T C 4% 2 A I 2596 9T 1 R
PJP A RETH IR LA . A 504 T 4 i T S AR I A
J&i PIP 1 A R R ALK i 1) e A 2 T ) B
YT 28 BRI ZE RYF G B M A FR B o X TSR SR
BREZE, 2 EEENEEHEEED 6~12 1 H
WHFTTBE, X TAEAEHT & S G 2 i R T 2E A T
BRAN IR o 3 S fE P R AL G N R B (B H 20
mg YA SR B IS R KT 2 J8 ) L B i
BEIRYL | HEF R I EITEY TS, R E A0 s e
(38 H <500 /uL ) FFECC, SR Fgs, AR
ARG PIP IR LR H 75 Z AT R TR, T HRAEW]
U S o e 5 B R BB AR A T 0 R

e PRIAE 15: SRS HEA S PIP i B 245 4 K57
AT ERE

W E W 18: TMP-SMX J& PIP il i 1 & 16 24
Y, @A TR, REIHERE . AWAR R
N, FEAE I 2R 0045 R R R 3 0 Ty 77 i (e
SR B, IEESES 2¢) o

iz - NL R

i PIP AU L2549 TMP-SMX., £ E R Mt 4
WeFEWPT R N4 H 1 F TMP-SMX ( 80 mg TMP+
400 mg SMX ) , Bi4EJE 3 AERIUEHE (160 mg



.g. R

LAARE

TMP+ 80 mg SMX ) M. k38 4 BR B [ 9 il J 40
41 ( Kidney Disease: Improving Global Outcomes,
KDIGO ) #& &I E MERS A 2 H AR AT 3~6 1>
H UL KBt HERIRYTIE 6 A N & B i TMP-SMX il
B, AR AT R 220G TR i TMP-SMIX i
Bii PIP A E o #E— 00k 101 12 AN 1 [ o 44 A 5
e, YA T 438 BI'E RS AE 2, 233 4 (53% ) N
FHEMBARIERH 1 A TMP-SMX T, 205 i (47% )
F/WE 1 YGRS, P4LREIIE PIP KA. TS
A AR 3 R B R TR, 2022 4R — 0
ZERELMHTAIT S IR Z A IR &2 (1) TMP-SMIX. T3 Bl R
AN, IR THFESA PIP AHSEIIAS REF,
XA RIS T BRI AT, e TR
PR [ Py tha A w7 YRR Bl /Nl i TMP-
SMX Tiilj PIP (£:H 0.5~1 F TMP-SMX, R, £3E
1~3¥K) , ZHTXZYA RN B IEDIRER % &

BUFEARIR . A2 A SRR R L AW bk
SRR T 524 L A YT 804 A8 i TMP-
SMX, ¥IEN Y M, ZORIRAE LS
SMX 2, EAMAT S T™MP B, 4H 11k, &
WK 25~50 mg, S H 20 R A, HOR i
SMX AN 3Z B B E [ . eAh, G6PD it = 52k
o BTHEARERAE HIV ARED AT T2 M, 7
SRR B RS2 TP ACH /N TSRO SE . BITFE
IR PIP ) F ARG 4 H 1500 mg. (AA W
s, B H 1000 mg ok 5 /] 2 5 505 0l K
Yuo Wl PREE EIVE LS AT, /E TMP-SMX 2
A, J& PIP M—Z3A007 261 . FALRAMRIE A 4
Yriditk, AT, FOEEE TR . 5
AL At K 2B IE B AE PIP T )7 Hh -5 2 R R A AT A i
S5 AR v AR 2N 2 e W 0 ) 97 3O 4l TMP-
SMX ., ZRBE K, Jf H =2 AE HIV B i3
HHERT TRFSE, TR ISR T s M bk . SOpkEE
BRI T i St A AR TR 1 JRURS: o

I R 61 A8 16: TMP-SMX 24 47y it 455 5 I 7% il =2
F, PIP BN, AT A

B 19: TMP-SMX 2441 53 45 ik 5 41 22
. PIP TR, UG T AL B, R
IR (HEERREE D, WEHRESLS) .

HFER UL .

WRGATA, BB ARG PIP A7 PR T
il 1 25 ) R ABIR 9T o [ PIP TR, 45 A
TMP-SMX i e R S EARE, LG H s, ns

AT R . —IRZEAR BT A R T 3 AR
gl (1) FRPkiRT (MR B RN R 2R
7)) 5 (2) AR RNKE G 425 545 251097 ;
(13) AR AR o A 8 A Ak 0 o s 38 i) 3 97 4
RRB, B R PRER, aT RD5] A TMP-
SMX VYT . 44.4%~79.4% W EAE 6 T H e H5st
TMP-SMX {697 . 5 HEREIAITAH L, JERix TMP-
SMX A7 5 i b i B 3 BUROR Y) HIV AR B 2ot it
BIRIT IR, TMP-SMX BT IUFF 255 | A R A
KRR EREL. BRTTRAMBRET RN B
TMP-SMX 1/20000 (TMP0.004mg+SMX0.02mg ) ,
1 /N 172 000 ( TMP 0.04 mg+SMX 0.2 mg) , 45 2
ANEE 1/200 (TMP 0.4 mg+SMX 2 mg) , 45 3 A~/
1/20 (TMP 4mg+SMX20mg ) , %4 4/Nit 172 (TMP
40mg+SMX200mg ) , 555 VI 2 B (TMP 160 mg+
SMX 800 mg) o it U ] 277 HI8 22 R 20 i 24517
ISR I TR 5 74 W S S Ny, A B R

6 v %

PJP J2& ¥ RS A A 5 1™ E A SR L PR, A
FEE , TMP-SMX Al A 5 Hp; FiRYT PIP., 446 B
EEXTE ERS RS PIP AN IR M) EUHEA T T 25145 1
AR AR B L S i i, SR RRASHE o) 3R 1 B IEAS A
J& PIP iZW S56R97 TAERE . AL, ZahIrE.
HEBEE
T R RETFTHE-FOER
R RETH—FPOER
M REFTH—FOER
M W REFTEHE—FSER
B AN REFTHE-FIER
SHEE
HFH REFHE-FSER
THM REFHE—FOER
FENPE REFH—FOER
Kl REFTH—FSER
B REFTHE—FSER
T M ORETHE—FPOER
W RETHF-FOER
BREE:

KXF] REFTH—FOER
EHER:

FEIRZ BB RFHE S —ER
MY ARFERXFHEER



CORE AR AR

Fettiororas. v B ERR AR A HIS D it ¥ B 22 1 PR 129 745 o 9

173

et

Rl Atk AR R E S B R TR
BEEZRRFHEREER

HREHR (G RENHT )

T/hH
FHX

+

ERES
HFiis

7

BN

ik

RN

[

&l
Ji it

%

22

s

=}

G238 REHE S —ER
M KFHE S —ER

R RFARER
JNEAKEHE S —ER
A2 KRFEMETLER

T OLBEH ARER
THHEARER

H OEEEERFWERKEER

b EARMBAE FRIRRE L ER
= BmAEMHRFaHFTER
PEARBAELERZFAESL TS
W EHRKEMESE—ER

Nl L kFHES—EIR

O OPEEHKRFRES —ER

N1 BEEERFWEKEER

FlZEFHZE: FrAAEE P WIIOH 5 e o

57 3Lk
[1] CORDONNIER C, CESARO S, MASCHMEYER G, et

(2]

(3]

(4]

(5]

(6]

(7]

al. Pneumocystis jirovecii pneumonia: still a concern in
patients with haematological malignancies and stem cell
transplant recipients[J]. J Antimicrob Chemother, 2016,
71(9): 2379-2385. DOIL: 10.1093/jac/dkw155.

MAINI R, HENDERSON KL, SHERIDAN EA, et al.
Increasing Pneumocystis pneumonia, England, UK,
2000-2010[J]. Emerg Infect Dis, 2013, 19(3): 386-392.
DOI: 10.3201/eid1903.121151.

DE BOER MG, BRUIJNESTEIIN VAN COPPENRAET
LE, GAASBEEK A, et al. An outbreak of Pneumocystis
jiroveci pneumonia with 1 predominant genotype among
renal transplant recipients: interhuman transmission or a
common environmental source?[J]. Clin Infect Dis,
2007, 44(9): 1143-1149. DOI: 10.1086/513198.
SCHMOLDT S, SCHUHEGGER R, WENDLER T, et
al. Molecular evidence of nosocomial Pneumocystis
jirovecii transmission among 16 patients after kidney
transplantation [J]. J Clin Microbiol, 2008, 46(3): 966-
971. DOI: 10.1128/JCM.02016-07.

HOCKER B, WENDT C, NAHIMANA A, et al
Molecular evidence of Pneumocystis transmission in
pediatric transplant unit[J]. Emerg Infect Dis, 2005,
11(2): 330-332. DOI: 10.3201/eid1102.040820.
CHOUKRI F, MENOTTI J, SARFATI C, et al.
Quantification and spread of Pneumocystis jirovecii in
the surrounding air of patients with Pneumocystis
pneumonialJ]. Clin Infect Dis, 2010, 51(3): 259-265.
DOI: 10.1086/653933.

FISHMAN JA. Pneumocystis jiroveci[J]. Semin Respir
Crit Care Med, 2020, 41(1): 141-157. DOIL: 10.1055/s-

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

0039-3399559.

MARTIN SI, FISHMAN JA. Pneumocystis pneumonia
in solid organ transplantation[J]. Am J Transplant, 2013,
13(Suppl 4): 272-279. DOI: 10.1111/ajt.12119.
HARDAK E, BROOK O, YIGLA M. Radiological
features of Pneumocystis jirovecii pneumonia in
immunocompromised patients with and without
AIDS[J]. Lung, 2010, 188(2): 159-163. DOI: 10.1007/
s00408-009-9214-y.

Hh I 2 I e o 2 S 5 RAE TN & & 5 22, v
U S Sl S L O SN #a8 2 ST TSI N
BB R . BRI oA R £33 45 A O IS EG i At - 7
Bl RG2S B R AR ], BE253 0, 2021, 31(6):
405-409. DOI: 10.12173/j.issn.1004-5511.202111029.
Radiology Committee on Infectious and Inflammatory
Disease of Chinese Research Hospital Association,
Infectious Diseases Subbranch of Radiology Branch of

Chinese Medical Association, Beijing Imaging
Technology Innovation Alliance. Alliance Expert
consensus on imaging diagnosis of acquired

immunodeficiency syndrome associated Pneumocystis
jirovecii pneumonia[J]. N Med, 2021, 31(6): 405-409.
DOI: 10.12173/j.issn.1004-5511.202111029.
NAKAZATO T, MIHARA A, SANADA Y, et al.
Pneumocystis jiroveci pneumonia detected by FDG-
PET[J]. Ann Hematol, 2010, 89(8): 839-840. DOI: 10.
1007/s00277-009-0888-2.

KONO M, YAMASHITA H, KUBOTA K, et al. FDG
PET imaging in Pneumocystis pneumonia[J]. Clin Nucl
Med, 2015,40(8): 679-681. DOI: 10.1097/RLU.00000000
00000831.

SOJAN SM, CHEW G. Pneumocystis carinii pneumonia
on F-18 FDG PET[J]. Clin Nucl Med, 2005, 30(11):
763-764. DOI: 10.1097/01.rlu.0000182281.69764.41.
IRIART X, CHALLAN BELVAL T, FILLAUX J, et al.
Risk factors of Pneumocystis pneumonia in solid organ
recipients in the era of the common use of
posttransplantation prophylaxis[J]. Am J Transplant,
2015, 15(1): 190-199. DOT: 10.1111/ajt.12947.
VERONESE G, AMMIRATI E, MOIOLI M C, et al.
Single-center outbreak of Pneumocystis jirovecii
pneumonia in heart transplant recipients[J]. Transpl
Infect Dis, 2018, 20(3): €12880. DOI: 10.1111/tid.12880.
TANG FF, ZHAO XS, XU LP, et al. Utility of flexible
bronchoscopy with polymerase chain reaction in the
diagnosis and management of pulmonary infiltrates in
allogeneic HSCT patients[J]. Clin Transplant, 2018,
32(1): el3146. DOT: 10.1111/ctr.13146.

LU Y, LING G, QIANG C, et al. PCR diagnosis of
Pneumocystis pneumonia: a bivariate meta-analysis[J]. J
Clin Microbiol, 2011, 49(12): 4361-4363. DOI: 10.1128/
JCM.06066-11.

FAN LC, LU HW, CHENG KB, et al. Evaluation of
PCR in bronchoalveolar lavage fluid for diagnosis of
Pneumocystis jirovecii pneumonia: a bivariate meta-
analysis and systematic review[J]. PLoS One, 2013,
8(9): €73099. DOI: 10.1371/journal.pone.0073099.
SUMMAH H, ZHU YG, FALAGAS ME, et al. Use of
real-time polymerase chain reaction for the diagnosis of
Pneumocystis pneumonia in immunocompromised



© 10 - HBH 5515 %
patients: a meta-analysis[J]. Chin Med J, 2013, 126(10): diagnosis of Pneumocystis pneumonia (PCP) in cancer
1965-1973.DOI:10.3760/cma.j.issn.0366-6999.20122506. patients tested with PCP polymerase chain reaction[J].

[20] MCTAGGART LR, WENGENACK NL, Clin Infect Dis, 2019, 69(8): 1303-1309. DOI: 10.1093/

RICHARDSON SE. Validation of the MycAssay cid/ciy1072.
Pneumocystis kit for detection of Pneumocystis jirovecii [29] DAMIANI C, GAL SL, COSTA CD, et al. Combined
in bronchoalveolar lavage specimens by comparison to a quantification of pulmonary Pneumocystis jirovecii DNA
laboratory standard of direct immunofluorescence and serum (1->3)-B-D-glucan for differential diagnosis of
microscopy, real-time PCR, or conventional PCR[J]. J Pneumocystis pneumonia and Pneumocystis
Clin Microbiol, 2012, 50(6): 1856-1859. DOI: 10.1128/ colonization[J]. J Clin Microbiol, 2013, 51(10): 3380-
JCM.05880-11. 3388. DOI: 10.1128/JCM.01554-13.

(21] #4548, 2= b 2 DR 2 2 —ARIMFHORTERf 70t [30] FOONG KS, MABAYOIJE M, ALMAJALI A. Clinical
KB Wi (J]. F 1B 852 Mg g 2% 3, 2021, impact of noninvasive plasma microbial cell-free
44(9):  857-858. DOI:  10.3760/cma.j.cn112147- deoxyribonucleic acid sequencing for the diagnosis and
20201124-01118. management of Pneumocystis jirovecii pneumonia: a
JIANG J, LI YY. Diagnostic value of metagenomics single-center retrospective study[J]. Open Forum Infect
second-generation sequencing technology in Dis, 2022, 9(12): ofac652. DOI: 10.1093/ofid/ofac652.
Pneumocystis pneumonia[J]. Chin J Tuberc Respir Dis, [31] NAKAMURA H, TATEYAMA M, TASATO D, et al.
2021, 44(9): 857-858. DOI: 10.3760/cma.j.cnl112147- Clinical utility of serum beta-D-glucan and KL-6 levels
20201124-01118. in Pneumocystis jirovecii pneumonia[J]. Intern Med,

(221 JEUMS, VF 1R, 2255, S SNJE i 7 e PR 40— AR P il 2009, 48(4): 195-202. DOIL: 10.2169/internalmedicine.
T B A A2 e 00 B U 5 3 T 5 A% A 2 48.1680.
w5, 2020, 29(1): 8-13. DOI: 10.3969/j.issn.1006-298X. [32] PERSAT F, RANQUE S, DEROUIN F, et al.
2020.01.002. Contribution of the (1-->3)-B-D-glucan assay for
GU P, XU ST, JIANG X, et al. Diagnosis of diagnosis of invasive fungal infections[J]. J Clin
Pneumocystis pneumonia by metagenomic next- Microbiol, 2008, 46(3): 1009-1013. DOI: 10.1128/jem.
generation sequencing in patients with kidney 02091-07.
disease[J]. Chin J Nephrol Dial Transplant, 2020, 29(1): [33] TASAKA S, HASEGAWA N, KOBAYASHI S, et al.
8-13. DOI: 10.3969/j.issn.1006-298X.2020.01.002. Serum indicators for the diagnosis of Pneumocystis

(23] b, HEEEE, FIB, %5 B RS2 & 0 FC i 1 B b 48 pneumonia[J]. Chest, 2007, 131(4): 1173-1180. DOI:
4 W PR B 3 A 9 2 R AR 20 BT (0], 4% 5 F8 AL, 2023, 10.1378/chest.06-1467.

14(4): 570-577. DOI: 10.3969/j.issn.1674-7445.2023. [34] PISCULLI ML, SAX PE. Use of a serum beta-glucan
04.014. assay for diagnosis of HIV-related Pneumocystis jiroveci
SHEN Z, TIAN YY, ZHOU Z, et al. Clinical and pneumonia in patients with negative microscopic
epidemiological features analysis of Pneumocystis examination results[J]. Clin Infect Dis, 2008, 46(12):
jirovecii pneumonia in kidney transplant recipients[J]. 1928-1930. DOI: 10.1086/588564.

Organ Transplant, 2023, 14(4): 570-577. DOIL: 10.3969/j. [35] DE BOER MG, GELINCK LB, VAN ZELST BD, et al.
issn.1674-7445.2023.04.014. B-D-glucan and S-adenosylmethionine serum levels for

[24] #MR, RBEAR, W%, . SIETIREMR T B il 7 the diagnosis of Pneumocystis pneumonia in HIV-
T A B I PR 5 (], i e 4k, 2020, 6(7): negative patients: a prospective study [J]. J Infect, 2011,
422-425. 62(1): 93-100. DOTI: 10.1016/j.jinf.2010.10.007.

SUN H, WU XD, HAN HZ, et al. Clinical characteristics [36] SULAHIAN A, TOURATIER S, RIBAUD P. False
of Pneumocystis carinii pneumonia in positive test for aspergillus antigenemia related to
immunocompromised patients[J]. Chin J Infect Dis, concomitant  administration of  piperacillin  and
2020, 6(7): 422-425. tazobactam[J]. N Engl J Med, 2003, 349(24): 2366-

[25] REID AB, CHEN SCA, WORTH LJ. Pneumocystis 2367. DOI: 10.1056/NEJM200312113492424.
jirovecii pneumonia in non-HIV-infected patients: new [37] MARTY FM, KOO S, BRYAR J, et al. (1->3) beta-D-
risks and diagnostic tools[J]. Curr Opin Infect Dis, glucan assay positivity in patients with Pneumocystis
2011, 24(6): 534-544. DOI: 10.1097/QCO.0b013e32834 (carinii) jiroveci pneumonia[J]. Ann Intern Med, 2007,
cacl7. 147(1): 70-72.

[26] MORRIS A, NORRIS KA. Colonization by [38] SHIMIZU Y, SUNAGA N, DOBASHI K, et al. Serum
Pneumocystis jirovecii and its role in disease[J]. Clin markers in interstitial pneumonia with and without
Microbiol Rev, 2012, 25(2): 297-317. DOI: 10.1128/ Pneumocystis jirovecii colonization: a prospective
CMR.00013-12. study[J]. BMC Infect Dis, 2009, 9: 47. DOI: 10.1186/

[27] SASSO M, CHASTANG-DUMAS E, BASTIDE S, et al. 1471-2334-9-47.
Performances of four real-time PCR assays for diagnosis [39] ESTEVESF, CALE SS, BADURA R, et al. Diagnosis of
of Pneumocystis jirovecii pneumonialJ]. J Clin Pneumocystis pneumonia: evaluation of four serologic
Microbiol, 2016, 54(3): 625-630. DOI: 10.1128/jem. biomarkers[J]. Clin Microbiol Infect, 2015, 21(4): 379.
02876-15. ¢1-379. ¢10. DOI: 10.1016/j.cmi.2014.11.025.

[28] MORIJARIA S, FRAME J, FRANCO-GARCIA A, et al. [40] FISHMAN JA, GANS H. Pneumocystis jiroveci in solid

Clinical performance of (1, 3) beta-D glucan for the

organ transplantation: guidelines from the American



CORE AR AR

Fettiororas. v B ERR AR A HIS D it ¥ B 22 1 PR 129 745 o <11 -

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Society of Transplantation Infectious Diseases
Community of Practice[J]. Clin Transplant, 2019, 33(9):
€13587. DOI: 10.1111/ctr.13587.

TRUBIN PA, AZAR MM. Current concepts in the
diagnosis and management of Pneumocystis pneumonia
in solid organ transplantation[J]. Infect Dis Clin North
Am,2023,37(3):617-640.DOI:10.1016/j.idc.2023.03.005.
Kidney Disease: Improving Global Outcomes (KDIGO)
Transplant Work Group. KDIGO clinical practice
guideline for the care of kidney transplant recipients[J].
Am J Transplant, 2009, 9(Suppl 3): S1-155. DOI:
10.1111/5.1600-6143.2009.02834.x.

DELANAYE P, MARIAT C, CAVALIER E, et al.
Trimethoprim,  creatinine  and  creatinine-based
equations[J]. Nephron Clin Pract, 2011, 119(3): c187-
c194. DOI: 10.1159/000328911.

SERONIE-VIVIEN S, DELANAYE P, PIERONI L, et
al. Cystatin C: current position and future prospects[J].
Clin Chem Lab Med, 2008, 46(12): 1664-1686. DOI: 10.
1515/CCLM.2008.336.

ANNALORO C, DELLA VOLPE A, USARDI P, et al.
Caspofungin treatment of Pneumocystis pneumonia
during conditioning for bone marrow transplantation [J].
Eur J Clin Microbiol Infect Dis, 2006, 25(1): 52-54.
DOI: 10.1007/s10096-005-0065-z.

UTILI R, DURANTE-MANGONI E, BASILICO C, et
al. Efficacy of caspofungin addition to trimethoprim-
sulfamethoxazole treatment for severe Pneumocystis
pneumonia in solid organ transplant recipients[J].
Transplantation, 2007, 84(6): 685-688. DOI: 10.1097/01.
tp.0000280546.91617.6¢.

KLEIN NC, DUNCANSON FP, LENOX TH, et al.
Trimethoprim-sulfamethoxazole versus pentamidine for
Pneumocystis carinii pneumonia in AIDS patients:
results of a large prospective randomized treatment
trial[J]. AIDS, 1992, 6(3): 301-305. DOL 10.1097/
00002030-199203000-00007.

BENFIELD T, ATZORI C, MILLER REF, et al. Second-
line salvage treatment of AIDS-associated Pneumocystis
jirovecii pneumonia: a case series and systematic
review[J]. J Acquir Immune Defic Syndr, 2008, 48(1):
63-67. DOI: 10.1097/QAI.0b013e31816de84d.

GOTO N, FUTAMURA K, OKADA M, et al
Management of Pneumocystis jirovecii pneumonia in
kidney transplantation to prevent further outbreak[J].
Clin Med Insights Circ Respir Pulm Med, 2015, 9(Suppl
1): 81-90. DOI: 10.4137/CCRPM.S23317.

ORLANDO G, TARICIOTTI L, MANZIA TM, et al. Ab
initio calcineurin inhibitor-based ~ monotherapy
immunosuppression after liver transplantation reduces
the risk for Pneumocystis jirovecii pneumonial[J].
Transpl Infect Dis, 2010, 12(1): 11-15. DOI: 10.1111/.
1399-3062.2009.00449 x.

WIERUSZEWSKI PM, BARRETO JN, FRAZEE E, et
al. Early corticosteroids for Pneumocystis pneumonia in
adults without HIV are not associated with better
outcome[J]. Chest, 2018, 154(3): 636-644. DOI: 10.
1016/j.chest.2018.04.026.

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

LEMIALE V, DEBRUMETZ A, DELANNOY A, et al.
Adjunctive steroid in HIV-negative patients with severe
Pneumocystis pneumonia[J]. Respir Res, 2013, 14(1):
87. DOI: 10.1186/1465-9921-14-87.
FUJIKURA Y, MANABE T, KAWANA A, et al.
Adjunctive corticosteroids for Pneumocystis jirovecii
pneumonia in non-HIV-infected patients: a systematic
review and meta-analysis of observational studies[J].
Arch Bronconeumol, 2017, 53(2): 55-61. DOI: 10.1016/
j.arbr.2016.08.002.
DING L, HUANG H, WANG H, et al. Adjunctive
corticosteroids may be associated with better outcome
for non-HIV Pneumocystis pneumonia with respiratory
failure: a systemic review and meta-analysis of
observational studies[J]. Ann Intensive Care, 2020,
10(1): 34. DOI: 10.1186/s13613-020-00649-9.
GREEN H, PAUL M, VIDAL L, et al. Prophylaxis of
Pneumocystis pneumonia in immunocompromised non-
HIV-infected patients: systematic review and meta-
analysis of randomized controlled trials[J]. Mayo Clin
Proc, 2007, 82(9): 1052-1059. DOI: 10.4065/82.9.1052.
HOSSEINI-MOGHADDAM SM, SHOKOOHI M,
SINGH G, et al. A multicenter case-control study of the
effect of acute rejection and cytomegalovirus infection
on Pneumocystis pneumonia in solid organ transplant
recipients[J]. Clin Infect Dis, 2019, 68(8): 1320-1326.
DOI: 10.1093/cid/ciy682.
CERVERA C, YASKINA M, KABBANI D. Targeted
prophylaxis to prevent late-onset Pneumocystis jirovecii
pneumonia in kidney transplantation: are we there
yet?[J]. Clin Infect Dis, 2021, 73(7): e1464-e1466. DOI:
10.1093/cid/ciaal619.
KASISKE BL, ZEIER MG, CHAPMAN JR, et al.
KDIGO clinical practice guideline for the care of kidney
transplant recipients: a summary[J]. Kidney Int, 2010,
77(4): 299-311. DOI: 10.1038/ki.2009.377.
RAMESH PRASAD GVR, BECKLEY J, MATHUR M,
et al. Safety and efficacy of prophylaxis for
Pneumocystis jirovecii pneumonia involving
trimethoprim-sulfamethoxazole dose reduction in kidney
transplantation[J]. BMC Infect Dis, 2019, 19(1): 311.
DOI: 10.1186/s12879-019-3944-0.
HASEEB A, ABOUREHAB MAS, ALMALKI WA, et
al.  Trimethoprim-sulfamethoxazole (bactrim) dose
optimization in Pneumocystis jirovecii pneumonia (PCP)
management: a systematic review[J]. Int J Environ Res
Public Health, 2022, 19(5): 2833. DOI: 10.3390/
jerph19052833.
LIN D, LI WK, RIEDER MJ. Cotrimoxazole for
prophylaxis or treatment of opportunistic infections of
HIV/AIDS in patients with previous history of
hypersensitivity to cotrimoxazole[J]. Cochrane Database
Syst Rev, 2007(2): CD005646. DOI: 10.1002/14651858.
CD005646.pub2.
JK/NR. BRI R 25 M. db st AR T A i,
2018.

(ks HI: 2024-06-07 )

(AL gpdk: F3lA SRmmit)



	1 指南形成方法
	2 流行病学及高危因素
	3 诊　断
	3.1 临床表现
	3.2 影像学检查
	3.3 实验室检查

	4 治　疗
	5 预　防
	6 小　结
	参考文献

