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Abstract

Pneumocystis carinii pneumonia (PCP) is a well-known opportunistic infection in patients with
human immunodeficiency virus (HIV) infection. However, PCP has emerged as a new threat to
non-HIV-infected immunocompromised patients, such as those undergoing immunosuppressive
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therapy for malignancy, organ transplantation, or connective tissue disease. The clinical manifesta-
tions of PCP vary considerably between HIV- and non-HIV-infected patients. In non-HIV patients,
PCP progresses rapidly, leads to severe respiratory failure, and has a poor prognosis. This differ-
ence is due to the severe inflammatory response caused by the relatively small number of Pneumo-
cystis carinii in non-HIV patients. Recent studies have demonstrated the rapid diagnostic value of
polymerase chain reaction (PCR) and serum S-D-glucan assays for PCP, while macro-genomics se-
quencing (mNGS) is increasingly being used for the diagnosis of PCP. Although adjuvant corticos-
teroid therapy has been shown to be beneficial in some populations, the optimal dose and dura-
tion of administration remain to be determined. Recent investigations have shown that Pneumo-
cystis colonization is common, that asymptomatic carriers are at risk for PCP, and that they can
serve as transmission hosts for Pneumocystis. These findings suggest the need for prophylaxis in
immunocompromised patients. Further innovations in the diagnosis and treatment of PCP are
needed as a result of the emergence of several novel immunosuppressive therapies.
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1. 5=

Jiti 46 1 1 9 (Pneumocystis pneumonia, PCP) & HHB FCHli -1 18 (Pneumocystis jiroveci)?y 4= Tl 51
G — Pl Ry, LT HIV B A B . MR 7 3 55 S D RR I T A .
B i R FH e AT e R BT VA (HAART),  HIV B 195 51 50 A B2l (B9 7 B il 28 47588
S H A DRI T ABER P ) R 1], X FEZR T E RS SRS BT, DU I A S A S e e
Jed FE A TORBR 22 (ST P G 2 I 25 o LRI SEEAAR SR iR AR L SR RS B R I T 4R M R A R H
R B T G SR AR I NBE[2]

2. FRTFENEYF

Ji £t B R BRI O R — R R A3, BUERYE — R A CRIE S, BIEREE RNA M b
RS R R, SLARREE AR, SR gy, ULRIARRE, IO — R R3] Iiifl
TR AR EZ 2GR, BA RIS MR R B, AR A Al A B G
TR YR O R A AT 7 T o e AR E R . AR NSRRGSR 4]

fififte 7 2 — A AR A R, S HAR R EA R KRN . EEX AL (1) Wil Rsk=3
PRI, 100 22 I 1 K 20 S50 T 200 M o Y B A o), R B R 4 o, I [ 0 3
BRVIB[5]; (2) Miifl 7 G AR BE AR IS, X5 S0 7R SC0RT 0 I 20 200 0 B 2 Pl e T T B it PR 2 L T A
MEEE SRR A H BRI MR (A LT BOMPS IR, i 72 H A AL mE——Fh
AR BEGh Z W E K (6] (3) Wil T B CiAAE RSN SEAH, IR AL, B4 5 I AL ah M4 i 3L H 9R
WIS FRIEIY I TR . WA R G, SHAKEA, i 75 A 1 m R R R R4,
TERVFZ AW TN AE, XU £ 7 1 e B MR 1R A TR IR EE BRI TN RE[6]s (4) & Fhififle 7 HUR ke
— g BV, TS RERR A R fE EA . X 5 VR HABOR FE R IE DL B AN, HAd E0m T
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PATEAN I3RS T AT, thn] DUBS AR B 78 ERR[ 7] B XSt 7 SR TR ke, it 1 g aA
IR -

3. FifATFRENEE

SE L BIVZE VAT s 9 RE IR BRAAAIE A4 rhksr 0 380 ik 46 B AR 046 B DNA, PCR %500 T HOR &
TR R e . LB U R E AR HIV B . R Ml s N B 1S i
WA DA S B 55 N 01, 75 5 52 B i TR € o 1% CD4 4 150, W 0 A 2 52 v fi 8 B e AL P XU
[, Flift 7 5 0 e EH R 5 2L SE %7 & {iE (sudden infant death syndrome, SIDS) % 1 4 BH %€ M fifi 5
(Chronic obstructive pulmonary disease, COPD)F A i %8 2 IEAHIG o i e /K 1 B it 7 11 v e 2= 7= A o
W I PT REAE 1 PE 2 M i s <5 et 0 8 1) R e v R A (8]

4. PCP HIRITIR S

7 B A A e — it SR B AA, BRI AL, A M AR5 (9], VF 2 MR L2 ML
TR AT R H AR T R PR, AR TN 233 APEEEF LE TR, SR ILIE P TE SN 73% [10]. BhA,
A UEAR 2% I L35 PH 1 R B o5 A0S T 3G K T G, A 6 5 B 1) 52%3 10 I 1) 66%F 2] 13 5 B 1) 80% [10].
e RN 2 AR N 0~20%, HIV B3 ERE RN 31%~68%, E HIV B FHFEMEN 16%~44% [11].

PCP [{IE YL ] 73 2, FRE A BT . XA R M PCP B3 (1 filifi 7 B AZ B Ak RNA I 5E R 4y
BB FUAR B, 2T LA S T e 1 P38 (D 2 T R e 1 e ), T DA PR e (RIS S 7B 1 1
R [12]. —TURF AR, FE4E52 R TR BIBGEIT R R, i r By G, 3 K RS E e = A0 I8
I B AT e e ], KBRS R A RS, X 3 B PR G2 e ) B AL 13]. SR, Rl
I FE R fE— S0 38 b, PCP J2 iiE SRS AR S 21 [14] [15]. A REIUEHEEY, £ EH PCP
(AR NG T AN IE—Fhilifl 7 d. X PCP S AMA 73 B bR AT B R 40 2, ERE I 50% ) &3 v [ B
RILT HAECE Z B RR[16] [17]. EEIRRY, EHILZ K PCP RKAEM EEF, AFE K EZ S5
FUCRAERIEF[18]. PCP % 1% 77 2 il i 5 J g W N e AL 3 i S, MR B T v i L 190 25 il
5 AL R R R M R BT U, N5 N2 AT H 4 it vl DAL R [ 190 80K B9 N 7 A 2 R 167 B0 () A% 1
77 AAEAF PCP 17957 3 B K K39

5. PCP KRB KT

IR B R Z VR 2 FL B BOR M BB SR AA I FE R, JF HLAR RN g% 2R G ] DAARPU B
JEGY, {H2 PCP 5982 — M fi S AR i (L 23 PERPIRGE PR « PCP 8833 3t 2 HH U v Bz 41 T e By,
TR0Ks 5 0L I 4D I V6 2 THI U 4 4 R (pulmonary  surfactant, PS)F 4 ¥4y % Jilii 22 11 V6 ME 420 5 1) A= BRI RE &
AN 3 O o A T RT R AT 3 AL BB I RS P BT (1) WA TR AT R ELERAE F T e
R AR, 23 A WA R Bl v 2R TRVE MR BT B NE RN 2R 3 A A (2) AT B T R LR S R R T E TR
JR R A AR, BRI R TS A S ) T g (3) i B T R I8 AR StV B A 1T A R B R R
e il Y R RS R o DRI, IS e 3 TRV PR ) 0T ) R R A I 7 HURR LI AR B AR, XK S B UASS
W ARG B T 51k PCP 24k, il fi 7~ T Atk G 5 At 2 In il e e T R 8 R il s« S5 A1
B AEAE Y COPD B AL, filifld T B e A COPD &3 Wik g i, WhishAem 2. JFH, HHE
PEIH A5 TR RS G W] R S BUR I R AR I UL, i AR YR B bk e, B AT IR LR 4R . R4 PCP AH G
Yo B8 RIRAILI 0 AR 78 A B, H 9 0 AN G i S I AE IR ik F R IAE FH2 BA T ), PCP JR 38 22 [H) S 2 41
IR FEE 1 22 S ] R s M At AT DO S 7= A S IROSIIRIRE 0, FF T AR AN 7] £ 2 T ™ B A B2 ) 22 5720

DOI: 10.12677/acm.2024.143837 1266 I IR = =23t e


https://doi.org/10.12677/acm.2024.143837

B,

S
i

6. PCP H)EERI
6.1. IGERFTIN

PCP R R IS K e W WCRI TR PR X, HIX L6204 2 PCP R A . 5 HIV B L, JE HIV
JRYLIY) PCP IR R AT EEIR, MBI e N 1% 21 W8 3 g K PRI TR 2 A TR — 1, JF Bl &
PRhG e SH PR (21 ] Mk & TR e e, RO AAAE B B AR AU AR, i 1208 TR B i e 3R . R
WP R M SRR AE T AR S R 2 M, JCH R AR EUR B R R [22] .

6.2. HIGFRIN

PCP (1) 3R 3R X 282 L 0 ity 1) J) el R i e AR A IR B s, R B AI/N R AR Bl g%
WS, . HANKBIRTT, BEERIE, SRR et RS SCE. JEERENZ, 58 39%
(R85 ) E il 12 B i X% AT R 1B 10[23]. CT, T2 #E% CT (HRCT), 7EA PCP 7 1 EL Al
X e EHURK. Rk, MBELL PCP A R E A B 45 B BT BE R, CT IR Bh Tt — il
HRCT 8% S 2RO A R8T BB R . A R BB A T S Bl i i
PRI AT T AME . BRILZ AN, CT IEARIN “H385” fE. yRig kAR, BE BRI ss ok ST s
BT ZOIRERPPIRBASE . FLUR BRZ A 5715 DL S 1 R [ 24 o
6.3. flishIRIN

PCP AN ROVEFEAM B S . WO SE . FHEIRFECA S FAE . IRAE . B BEAD I () o5 AL AR, IX
SERIIYAE W, FERAELE HIV BB H T, THEEZAEAE PCP MEH[4]. Biflk< %57
TARAE 4 Bk B R 259 BE IR 2 (50 I AX P 2590, il 4h e 9 ] e B L[ 25] o
7. PCP EERZHEI AR

FH Tl b T AE S0 = AN By 15 9%, PRI bR A PO R AR I B R — B 12T PCP (14 bR ifE[26]. PCP
iz A O MiEHRE, GFEARNARLDH)M 1-3-6-D #H B, @ 2Whe, aiEER.
TAREMRES R BALMTHLA M G, @ KA M4 B(PCR) [27].

7.1, IIEFRE

(1 — 3)-B-D-Hi F Wi (B-D-glucan) K IFE T E 5 fli 1 B 76 IO 2 Fh FUBE U4 BE . BAR S Al i 1 7
AR TR, B LI A-D- FHE AT R & CH T PCP 12 Wi [28] A H B iZ 7 A AEAE LR 19 B[ 29
e, Wil LA JUMARNET L, BRI EHE . HK, SmZrREES SE RIS
B, BN ERE AMSZ . FIUE. WRENT. FADAREMFLGAER. =, 2B PCP KA
BT B - L35 B-D- JEBHN € fe 5 H F sl an ] F VP4 16 97 S S B T PCP (145 FAT SRAFAE 4 il .
WHFAE HIV B, 3 SRS = 5 B ARIC[4], T A2 I 32 BUK 52 YL (0 fl PCR.

7.2. FEFE

PCP FHett 7% B AE /N P L PU AR e i ik . IS ety W AR Y (o ik e B v e i o
Segetayd, R LA/ B 3 DU f R ety (S AR G 3, GMIS) i FH ) i2[30]. H R Yeth ikt e 5 4%
HFERK, REEE 50%LEH[31], DRk,

7.3. PCR

PCR HIBURNE RN 94%~100%, 45 51E N 79%~96% [21], {BAEAMEX 4 & AR GL[2]. KIS 16 RNA
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(mRNA) IE1E A S A5 BRFR L RBTHOR o HLEEACJF 2 mRNA A4 DNA F25E, Wi B A 30
IEPRIRGY, T4 mRNA MAZSHARNKFERE LR, AFRgamsl. Mk, DNA ZERERZ,
RIAEAE R 4S8, DNA WA REARAFAE . SR s BT XTI D7 18 mRNA # R 50 25 11 (Phsb 1) i 5%
S IR B S S0 SR ALA It 1 eI 28 1) HIV SR F (20T, 7E BAL FRAS o 1992 W U R S 4 4
N 100%A11 86% [32].

8. mNGS iSHi

77 FE R 41 24 ¥ (Metagenomic next generation sequencing, mNGS )& —Ff JERE ] ) | 197 J 22 0 & F2
K, KERFRFEARN BT DNA 5 RNA AP, @i I 5o 50 5 RS0 122 Le s 43 209 SR AR 1) 2 215
J2 M e 1) P 78 R A R R e R o B ok R R A I K DA+ B A, RS, di . HiE
ZF A H[33]. Bl — LR, mNGS 2W B E5 0 o & e iHa T 5 & 9F PCP IBURME A
94.59%, HESEMEN 100% [34]. AL, mNGS X PCP & 30 R AAA S Ur iR mlae /1, Hd DLE 4
TR A EB W EE RN . 1EHRTE mNGS 455, 71.7%/ PCP EE BT ®AIMHLHERIT[35].

9. PCP 38T

AR IE (TMP) -l flc FR RE R (SMIX) A2 VR TT HIV B3 FIEE HIV BURGLH PCP 1 — 425, RO
MR e AR B o HERE R H &R AR 2B IE 15~20 mg/kg DA% AT 75~100 mg/kg [36].
TERAMAFEEEGO mg/d)INEAAEE (600 mg, BER =) FHBTFRRER(700 mg, FERMIK). 5
TMP-SMX AHEY, BTHFRARBRST 202, (H 2 R AF[37]. HIV G 7226 21 K[38], TidE HIV 4
PESZARMITE 8 14 K[39]. X HIV YL PCP & 1) 0 A R i 2K I RE[36]; % TAE HIV &3, SMTHMK
B B R T VEAR LG, B KB 60 mg IR JEARATRTT ™ HE 1AE HIV B PCP &35 HoA RIFRIEER,
AFRAINAR ™ PCP AR (R [40]. (HJ2, FE—TCR B & E R BB s, 88 Ar g i 2 # fE PCP
(AR HIV B, 59 frfd A B2 2K [ BEIGTT . 29 r AR AE 4 Bt e R SR B A T, A fE i R &
NP BAFEAT A 22 e, DRI AATIAS tH g0t , 618 F B o S [ B ] R AN 2> 4 Al HIV P& PCP 1Y)
HUR[41].

TMP-SMX i 24 1 A2 B 1], PR IX AR 2P AMN iz FH 367 BaE F T3k . B T IRiEEbR AL
Regp i p RE IR IR T 0, Rk AT R 2 S 0 R 24 A o E LA R A P, SR 2
i 245 P4 /2 B — S M BR & B (DHPS) B K i (K5 o8 sURAS G . AR T P g 21 1 SRR AR, JF
HOZARIE 7% 8% SRR TRET R MO [42] . BARTEAT HE io” DHPS FE [N 58748 i 25 24
YIRIGIT R Z B AFAE 5 Rk, (HIR SR R AR —EAE LT, &k 81% [43].

10. PCP BT /5

JE HIV BYLf1) PCP B B AT %N 30.6% [44], 1 HIV BHL(1) PCP B EVIK RAEMARIZET-F N 10%
£ 20% [21]. 7EHE HIV B, e B H PTG & TR R R sl G Al SV B % . IeAh, 3t
T2 WPIR s . A FLER LA RIS FVAR e Bl 4 B R R LBoE A s [44]

11. PCP B9TRH

SHF MR ESEAR R 3, RS > 55 2. MAEA <27 g/L. R4 > 6.5 x 10°/L. BAL
PRI > 12% L S ) LDH /K-PER & 5 PCP ™ 5 A2 B AH G I fE I IR R [45] . A 7E_FIR fa i R R 1)
IR B S AR g f s, NEAT TR . TMP-SMIX J& HIV &Y AlE HIV 5% DhEEAR T 1 1 10 1 2Ty 24
Yo JEHAHER RO R AR — F (80 mg TMP #1400 mg SMX)EH Fi, £ 3 k. REHHH 3 IRITT &4
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il PCP J5ifl 54 H 7 &R R (HAERE 3 RINTT E T fE 3w MM . B ACTBY 77 & 0 5B FL AR R
(750 mg, BRI FABABKGE00 mg, & H—K) [37].

12. B4

EAE HIV ABEHRARAFAE VR 2 56T PCP MUl R IR/ a0, anfal R PCR #EATSWr,  dndfar i i
TE B-D-FRFERIAE e Wi BhF B, DA S AnAnT DL K Al i A A 4l B P B o S I, AR R A A
TMP-SMX FJ 5 A3 771 82 DA K AR 22 TS (4038 N RE R 457 L) (8]t RF A 9 o
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