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Pneumocystis jirovecii pneumonia (PCP) is a common and life-threatening infection in
immunocompromised patients. A timely diagnosis and early administration of proper treatment
is essential to prevent acute respiratory failure which is associated with high motality. Since
symptoms and signs of PCP are mostly nonspecific, detection of P. jirovecii or pneumocystis
DNA in respiratory specimen is necessary for definite diagnosis of PCP. Many adjunct tests
are warranted. Microscopic examinations by different staining methods are fundamental, but
highly helpful, for diagnosis of PCP. In many cases especially PCP in non-HIV group, the fungal
load might be lower than microscopic detection threshold. Meanwhile, several serologic markers
((1-3)-beta-D-glucan (BDG), lactate dehydrogenase (LDH), S-adenosylmethionine, major surface
glycoprotein (MSG) antibody test) have been proposed with diversely reported sensitivity and
specificity. Imaging studies such as chest X-ray (CXR), thoracic ultrasonography, high-resolution
computed tomography (HRCT) have been studied for both diagnosis and help evaluation of
disease burden. High sensitivity and specificity of advanced quantitative PCR are also very
helpful but still the standard protocol to distinguish between infection and colonization is not
well-developed and become a challenge.

Recently, cultivation of Pneumocystis has been reported successful. This sheds light
on further understanding of the biology and natural history of pneumocystosis and a better way
to deal with.
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(Pneumocystis pneumonia, PCP) sLumy:ffj WNAANN
AsfmLTe Pneumocystis jirovecii? Lﬁwzfﬁvﬂsl,u%‘lﬂ
Pneumocystis f. sp. hominis %x‘igﬂéfmfﬂq‘luﬂzﬁu
Fe31® ly Phylum Ascomycota [flesanndansy
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ARSIU  weapLdulsafamaacalania (opportunistic
o A vy
infection) aHAnile Tuszazusnwuninlunguylaen
AALEA human immunodeficiency virus (HIV infection)
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(AIDS-associated illness) TUFAIWANNT LT A5
panaaniilsz&nsnngs (highly active antiretroviral
therapy, HAART) tlunuun auauglae PCP lungu
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n13inm" (standard guidelines) MAN19L5ug9ag)
paanaan yilaadnislaanannaasania (drug
adherence) N1ATW AINANNITOITAGENE)HANTY
unngaslamiia sausanislunislesiu (chemo-
prophylaxis) WaN1ITFNEA LANILANAUN 9T
Tuifaqiiunue o PCP lungu non-HIV laun
nauNeUaan19z)IANAULANTBIAN hematological
malignancies, solid cancer, transplantation (solid
organ, stem cell, bone marrow), connective tissue
diseases #38 inflammatory disorders NAaslaeN
nandaNwTuszaziaIuIy Hauruunntiy iy
Kiae PCP ngw non-HIV # dinazilaneizaesainig
BINNTUAAINIIARTN LaznnsALiuleA Auanmngly
aTngLae PCP nqu HIV Tunanadneouy (1w rapid
disease onset, worsen lung inflammation, more
severe hypoxia and higher mortality rate® PCP
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1l529AN19ARUN (Clinical history)

N1391A498 PCP 3NAXAINAINITLAZAINIT
wapsilaannisdnilsydd wazmsaasene gilaesdn
azanaea1nigle lawms < (non-productive cough)
uelaanun (shortness of breath) ANUWULTIIM
WUNBN (substernal tightness) sinazddsedfvesning
qﬁauﬁ’uunwsm (immunocompromised status)
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NALRELUNAU (acute-to-subacute) paazananu il
miglaisa (tachypnea) Walawmuida (tachycardia)
Wadetaminazdnd vwsadl mild crackles an1an3Ia
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an1anun19znsil anluTedan (pneumothorax)
I94ANAINTUATDINITUAATBYLIaE PCP HANMUE
Tuamne  N13EnUseSRLALMTIAT19NNELNENDEINa
wensinazlavayaluisanadmiunisitiaduuanisa
A9 duneInA8n1sATIa imaging studies 1T
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szuUNaLAUINg 1A (clinical respiratory specimens)
b1 induced sputum 1naglen (bronchoalveolar
lavage, BAL) waziilaifiaannian wWunu uuanluy
1faqiiuiinisla serologic markers unnsnagaLiie

1sznaunisiiage (adjunct test) unelaludl serologic
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wazsA g yilag PCP sinluiliaume Aviunig
A39almean1991 induced sputum (Inela 3%, 4% or
5% hypertonic saline with standard nebulizer) 38
bronchoscopy W3addU bronchoalveolar lavage
a . . = q 7 Ao !
1178 transbronchial biopsy aslnnan1IasIanaAnan
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HIV wuamnd v lunnsifiadeaes induced sputum
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90 @71 BAL # sasuannlageiieseaay 90 - 99,
transbronchial biopsy Ta8aL 95 - 100 WAL open
lung biopsy fa81az 95 - 100 © " a@aulugilae PCP
lungu non-HIV 1 1Ha9a1n inoculum size ¥nH
UTunuueanan staining tests Aadnazlumaay
H7earunnnlaiiessesas 38 - 58 m1lu® ® ang
Ftadeytoelunguil fsanuunesende adjunct tests
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(polymerase chain reaction, PCR)

FLsTluLaan (Serologic markers)
(1-3)-beta-D-glucan (BDG)

BDG Lilu polysaccharide Fauasatlsynay
nan1es fungal cell walls mwﬁjulﬂ;ﬁmﬂ@mﬁmmu
annsonUlnluidensesyias PCP uaz invasive
fungal infections ?‘Jluj 114 candidiasis, aspergillosis""?
N1 cryptococcosis az mucormycosis'* ¥ BDG
»L:HI’],‘HI pneumocystis-specific component N17/AFI
serum BDG H99aluia09n15151u non-invasive test
waed diagnositc accuracy A lUNTULENTEHING
invasive iU non-invasive fungal infections'™® sl
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gﬂﬁ 1. nsueNd Pneumocystis jirovecii 81N bronchopulmonary lavage: (A, B) Giemsa stain, octonucleated cyst.

(C) Gomori methinamide silver stain. (D) Toluidine blue stain. (E, F) Immunofluorescence stain, trophic and

cystic stage. 1W1A184 cyst Uszanns 7 — 8 luasau (Nwanalng A.A3.UW.ANTE A99mLIAE)
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Lactate dehydrogenase (LDH)
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S-adenosylmethionine synthase sunesls

exogenous SAM NMTATIANUTEAL SAM TuifFunn

o ! - 9
N1 [auaziiAnuduRusiunnshialda P. jirovecii
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mm‘tammmmmm # immunological assays 914l il
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WN gl L°Iju MSG-A (amino acid residues 15 - 119),
MSG-B (amino acid residues 729 - 2282) ilaz MSG-
C (amino acid residues 2015 - 3332)®” fi37e47
NMTATIaU1 MSG-C 1nei A enzyme-linked immuno-
sorbent assay (ELISA) luﬂzglwzﬂlfm PCP Aiinnsfin
de HIV 41uau 110 118l Lﬂ?ﬂULﬁﬂUﬁUﬂ@INNﬂ’m
ﬂ@m@mmmqﬂmmmu . lummmﬁn@ HIV laua
s, A S, PPV Bie IgG [flesasias 59.7,
61.3 WAL 715 AUAEL N13M9a IgM Wikaaaalle
18z AINS NI LANANITY N13ASIRsEAL 1GC
Aamils 134'mu’1ml%LLﬂﬂquﬂwﬁmL%@Iuﬁw-gﬁu
penannsinEelueanls NN3RARINNITRAETLT0S
FLAUUAUALOR 4 N1 819T98UINANIZNNTAALT
sluﬂw-gu”umﬂmnmiﬁmL%@Iu@ﬁm atnalefimu
Tsn89runisnsaanuLeuiuefludenns MSG
Avnauonluganganng deiululagiunismsma
nuueuAveRludenne MSG Autvlignlzaslunig

ARLN  LHasaneadaalnLesraanani1sAnsIAN o

WAZAIHANNNE NAININ (UseHnnusasay 60 - 70)¢"

nsananiwilan (Chest imaging)
Chest X-ray (CXR)

WAinnaz PCP dinlunanisnma CXR Af
Aneuziily bilateral perihilar interstitial infiltrate 99
patchy consolidation :‘Ifmﬁ/‘i_l bilateral interstitial

infiltrates®?

Thoracic ultrasound

Thoracic ultrasonography wWIuA% non-
invasive nflseTemilunstoetadalsaninzelulan
uaznazinnTaums  leiuaened luiw.d. 2551

H31897Un19391@1e BLUE protocol® ilu step-by-
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Yo da p
step approach lu@ﬂfa?wm acute dyspnea 1198 acute
respiratory failure @aulugiloe PCP d91e9nunns’la
thoracic ultrasound Tunnsmeitiags™ laan1smnma
W1 B-lines, subpleural consolidations Wag cystic
changes WuanuuzAieinady PCP Tuauei
lung consolidation #9411 air bronchograms Wag
. o A o ”Q =2 a d’j
pleural effusion uaneueN N IMANNINIFAALTD
11ipd1 N13MI9A thoracic ultrasound Nuselermuneng
X A A o o o ' '~
wnlaganiz lunun ] HNTWEINTINNA L1 Tud

CXR

High-resolution computed tomography (HRCT)

HRCT @nunsngaelunsidase interstitial
lung diseases n3a diffuse parenchymal lung
diseases a5 §1uFu PCP ﬁmmmmimwwu
@ﬂﬂm"mq A7 HRCT wanegtluiy & Salanuny
LLmﬂmqr]u@mqwﬂ@u HIV 1ag non- HIV Taeialyl
n19Meaa HRCT mwu’l,umgu PCP FiAnida HIV laun
diffuse ground glass opacity (GGO) zﬁlqusluﬂzglm PCP
flufinsiade HIV dnnulavanegluoy wu
consolidation, nodules, cysts, pneumothorax,
reticulation Wag septal thinkening & iU pleural
effusion sinnu/lalaweelugtian PCP Tnadnumizaes
GGO enawmunalililu consolidation lesions
1099 \uusae4n93iade PCP fisea1unisfine
lungudlalafinde HIV ansladnenfinsmany
1ael HRCT (diffuse GGO wa mosaic pattern) 3L
serum marker (BDG) fisslaaulunnsgagiiiage
pCP 1n ”Luﬁlmmsﬂi:Lﬁumqua’mgmmsﬂmim
wazERINndedan Teaaiunisdnelugag
PCP #lufinnsiade HIV 40 318 WA mean lung
attenuation (MLA) Was2aulimaas lung attenuation
(extent of increased lung attenuation, EIA) ﬁL‘ﬁN%u
fiPnuduRus iU PaO2/FiO2 ratio wax APACHE Il

score H19471/19997U348T Iuiiua MLA dA3x
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watAszAulNLana (Molecular techniques)
Polymerase chain reaction (PCR)
I9RY99n13739910EAE PCR Ae TiAanlouas
AINUIANAET AN 1NNTAIANNT 9 N8 A NA B9
9aN39AY WANNIAalneAd IFA un Hnaemnn
nsasaalaeid PCR Taeladunionidueninumng
fnzRaLEe P, jiroveci MUANANITANA 11 188
rRNA, 5S rRNA, mitochondrial large subunit rRNA
(mtLSUrRNA), dihydrofolate reductase (DHFR),
dihydropteroate synthase (DHPS), MSG, cdc2 wag
heat shock protein 70 (HSP70) ﬁ”’qﬁ mtLSUrRNA
Iﬁm@miﬁﬂmﬁﬁ%m“‘m An3ANENUNIU (systemic
review) B1ATEY 16 M3ANEN MeuAInlasesas
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