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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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WwaLuAeule wazdiulsznauaasuilatanfinans
=2 o 2 o ~ X L
ARSIU  weapLdulsafamaacalania (opportunistic
o A vy
infection) aHAnile Tuszazusnwuninlunguylaen
AALEA human immunodeficiency virus (HIV infection)
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wazdadunisquilaandaanudunusiulsalana
(AIDS-associated illness) TUFIWANNT LT A5
panaaniilsz&nsnngs (highly active antiretroviral
therapy, HAART) tlunuun anuauglae PCP lungu
v o P P =< =
filag HIV 197U0UaRA9TeE 7] TINAUUANIAN
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¥ =® ¥ v 49( =
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n13inm" (standard guidelines) MAN19L5ug9ag)
paanaan yilaadnislaanannaasania (drug
adherence) N1ATW AYINANNNTOITAGENE)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 # dnazianeizaesainig
BINNTUAAINIIARTN LaznnsALiuleA Auanmngly
aqngLae PCP nqu HIV Tunanadneouy 11w rapid
disease onset, worsen lung inflammation, more
severe hypoxia and higher mortality rate® PCP
lungu non-HIV # @1snsnlunisidadelaainnan
waziinisweainsnslsananen PCP lungu HIV
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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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2 o ' am ¥
NALRELUNAU (acute-to-subacute) paazananu il
miglaisa (tachypnea) Walawmuida (tachycardia)
Wadetaminazdnd vwsadl mild crackles an1an3Ia
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wudgamglaiunnadng  lunsianazwnInga
ananun1znsil anluTedan (pneumothorax)
I99ANAINTUATDINITUAATBYLIaE PCP HANMUE
Tuamne  N13EnUseSRLALMTIAT19NNELNENDEINa
wensinazlavayaluisanadmiunisitiaduuanisa
A9 duneInA8n1sATIa imaging studies 1T
AMNDNEI59ANT98N WaEN1IATIANIINBIUHTANT
QI a o aa o/ dl o o ¥
WaAN  Tufaqiiunisatiadelsananizadunes
ANAENITAIANLITa TN [T ARAA1910AT 1FANITATIA
NUA LB WLBUDUT DAINA IUAIBE19R9E9AF9937N
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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N19AFIANTR UL INTARARITIAT TWAIRLNS
Aegamnsraannszuunaaumngla wWunsnsaideany
do Y. o4 '
NaNduUARINIiUN esanuansaauisngas i
nsaiadeuenisala anviedatdy non-invasive test
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
~ . ~ o oo !
ArgudTaudiauanuliaediaea19dadansaa
anszuunasunglalugiles PCP Alnsfiaue
HIV wuamnd v lunnsifiadeaes induced sputum
WANANNARIZMINNURENINTRLAT 50 DNNINNINTRLAY
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 Aadnazlunaay
H7earunnnlaiiessesas 38 - 58 w1l ® ang
Ftadeytoelunguil fsanuunesende adjunct tests

v v

o ' o o = - y .
28U 7 29uAY AmFunisaend (sUN 1) P. jirovecii
¥ a A i a yad .

arNNInEaNAnd lanaeailn 814138 Giemsa
= "o g ¥ o a o o= G o

Faluynlnnils cyst And Aswaiudnmuzasla
AURNUANENANY Uszannd 5 - 8 Tuaseu naluasny
intracystic bodies 8 fi1 AAAUNRU @UATN1TEANA
e cyst nlalaa’la toluidine blue-o Wil cyst
AzfindunRu 1194 Grocott-Gromori's methenamine
silver (GMS) W13 cyst azfAn@nn luifaqiiudad
neNmuIIseendlaneads antibody A9 7 LU
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monoclonal antibody (indirect fluorescence assay,
4 o adda o 4 4

IFA) Galudgnfiasyinunnige 1Hesanaaalanes

IFA Ana1n13mgan e lneRasanduaza NIsa iy

v

Fmsnsnzaanylaunnau®® agndlsfiang wannnis
[5]‘1?']@‘12]’1L%‘ﬂﬂ’1F;Ilﬁgllﬂg‘ﬂﬂ'ﬁ@%?iﬂﬁ@ﬁﬂﬁﬁ‘ﬂlﬁ%@%ﬂ@ig
11N uREaTlTasTANANERENY HIEuE RTINS
pssanuLlszanmuseas 50 - 90° ?ﬁlﬂuéﬂqﬂ PCP
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PCP A3inAaIn1928aLNLANAN serologic markers
A9 7 N13AFIANINTIRIHAIINTINITATIAU
a @ d” aa aaa ' a <

Alduereatalaedsdnsangnloindinesisa

(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 H99aluia09n1511u non-invasive test
waed diagnositc accuracy A lUNTULENTEHING
invasive iU non-invasive fungal infections'™® sl
W.A. 2555 meta-analysis @Wﬂmﬁma"]zﬁ%ﬂg@

’Q’]ﬂﬂ?:ﬂﬂﬂﬁ‘ﬁﬂ@’mﬂ@’m NWUINITATIA serum BDG
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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)

Y pooled sensitivity ;’ﬂﬂ@:: 96 WATAINNALNIY
3080 8477 Tufl WA, 2558 TseadnEREaAy
1ot meta-analysis WUAIN1sATIAFaNa1afiaaaly
308AY 92 UAYAINNANNNZIRERT 78 luﬂ@:u PCP
AdnsAade HIV aaulungu PCP 7 luiinisiia
Ao HIV wunnflmanalasesas 85 uay ANANNNE
3080z 73 09

Tud w.r. 2560 AseaumdTauiiauszay
999 serum BDG lugian PCP, candidiasis,
aspergillosis, tuberculosis fUana AT ATAEigENIN
I[N ‘Wmlﬁll cut-off BDG value mﬂﬂfll’] 64.21 pg/
ml gsnsngeuenisn PCP @@ﬂmmzﬂqﬁmimﬂ@m
wazynitgrnwilalaafiaanalasenas 87, A
@fﬁLW%;ﬂﬂﬂz 70, positive predictive value (PPV)
;ﬂﬂ@z 78, negative predictive value (NPV) ;’ﬂﬂm
781 gwsinnsAnunlude meta-analysis $184719E
Anlasesay 95 UazAINNAINzIetay 861° uan
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(I lunananuaay W1 cut-off value &1v3L PCP
diagnosis zgqml’] invasive aspergillosis or candidiasis)
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aendlsfimnalud wa. 2561 Fseenunaiia
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TWHAaL (suspected PCP with negative gPCR)
F119u 25 218 Taele turbimetric BDG assay LAy
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100 241 BDG luduus i Bunnfifueinsany
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Lactate dehydrogenase (LDH)
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cut-off value NdAlan Nse1ung 1 positive value
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d-dimer (P = 0.047) wa ferritin (P = 0.033) AR
Auiusiudnsmeeselitd Ay eadin Tae LDH,
HBDH uay ferritin flad A uduAusAuN1anANI9Y

acute respiratory distress syndrome (ARDS) 8naag

S-adenosylmethionine (SAM, AdoMet)

SAM 11T14 biochemical intermediate finwla
Tunszuaunsvnawaesaaiall il p. Jirovecii
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S-adenosylmethionine synthase sunesls
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Serum major surface glycoprotein (MSG) antibody level
MSG protein 1111 glycosylated protein 7
asslag P jirovecii fAnane isoforms wazdAanu

fundslugtuuuaesiausiau (antigenic variations)



Vol. 62 No. 5
September- October 2018

Lﬂuﬁqmvr;ulﬁl,ﬁmm@mmummma‘”umﬁéuﬁu
mm‘tammmmmm # immunological assays 914l il
ﬂﬂwwuwuimﬂh recombinant MSG protein AL
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 Aie IgG [fiesasias 59.7,
61.3 WAL 715 AUAEL N13M39a IgM Wikiaaaalle
18z AINS NI LANANITY N19ASIRsEAL 1GC
Aamile 134'mu’1ml%LLﬂﬂquﬂwﬁmL%@Iuﬁw-gﬁu
penannsinEelueanls NN3RARINNITRAETLT0S
FLAUUAUALOR 4 N1 819T9LUINANIZNITAALT
sluﬂw-gu”umﬂmnmiﬁmL%@Iu@ﬁm atnglefimu
Tsn89runisnsaanueuivefludenns MSG
Aunauanluganganng deiululagiiunismsma
nuueuALeAludenne MSG Audvlignlzaslunig
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WAZAIHANNE NAININ (Useinnusasay 60 - 70)°"

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

WAinnaz PCP dinlunanisma CXR As
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 WuanuzAtieinady PCP Tuausi
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 #lufinMsiade 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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o a aa (39)
ARTINITLALITIR

watAszAulNLana (Molecular techniques)
Polymerase chain reaction (PCR)
I0RY99n13739910EAE PCR Ae TiAnnlouas
AINUIANAET AN 1NNTAIANNT 9 N8 A NA B9
9aN39AY WANNIAalneAd IFA un Hnaemnn
nsasaalaeid PCR Taeladunionidueninumng
fnzRaLEe P, jiroveci MUANANITANA 191 188
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@miﬁﬂmﬁa%m“‘m An3ANENUNIU (systemic
review) B1ATEY 16 M3ANEN MeuAInlasesas
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