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Objects: to establish the biobank for studying emerging infectious agents
Methods: This multicenter study was conducted at 4 teaching hospitals located
in northern, middle and southern Taiwan from January 1, 2010 through June 30,
2011. This study focuses on atypical pneumonia and severe pneumonia with
identified etiology and establishes and implements the processes for collection
clinical specimens and clinical and epidemiological data from hospitalized
patients with clinical evidence of infection. The processes incorporate routine
clinical practice and notifiable disease reporting system in order to improve
guality of the etiological diagnosis. For those respiratory specimens are
collected after patients signed the informed consent and/or specimens were
adequate, molecular diagnosis was conducted using either individual, in-house
PCR or multipathogen identification panels (TrueScience™ RespiFinder®
Pathogen and Viral Identification Panels).

Results: From Aug 18, 2010 through June 30, 2011 a total of 800 specimens
were prospectively collected from 138 patients who signed the informed
consent. There were additional 1009 specimens were sent to CDC and 384
patients were reported to CDC through notifiable disease reporting system.
Among 196 high-risk patients who was suspect Pneumocystis jiroveci
pneumonia following consultation and report to CDC for PCR diagnosis, up to
40.8% were confirmed. For those suspect Legionella disease, only 14.3% (27/175)
confirmed the diagnosis. For 67 patients who had adequate respiratory
specimens sent for further molecular diagnosis, we identified 3 cases with
influenza occurring during 2009 H1IN1 influenza pandemic while physicians did
not suspect influenza clinically. Despite of these efforts, up to 55.2% of these 67

patients, we did not identify any etiology.



Conclusion: This study showed the limitation of current clinical practice in the
etiological diagnosis of atypical pneumonia such as Legionella disease. It might
not be a cost-effective strategy if we use specimens collected through

notifiable disease reporting system for adapting new diagnostic plateform for
emerging pathogens.

Suggestions: Appropriately collected, handled, and stored specimen sets with
good clinical and epidmiological data and institutional reiew board approval for
future testing will be great assets in efforts to identify and evaluate novel
etiology-disease associations. Such specimen sets that also have appropriate
controls will be even more valuable; they allow investigators to determine

which associations were likely important and worth pursuing.

Key words: emerging infectious agents, notifiable disease reporting system,

molecular diagnosis, Legionella disease, influenza, Pneumocystis jiroveci
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B2 m A RTRRRRA N X fch i F R

JE 1 R FRR weieitl et RDR B ook %iE e 8l
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(I gt \% Tk~ AT
& i S SRR L
iR
(optimal)
P PTa g D Vv
=
iR \%
o W~ PR = \%
NG = \%
BEE LT D
=

wm

'i ket 0 CBC ¥ 3ml, 2 it 3ml

Zwf 3 3 ¥ 48 © nasopharyngeal swab (for influenza), throat swab, sputum, endotracheal
aspirate (prefer), bronchoalveolar lavage® ( 4% = z.m )
TR R RS
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e ~ix¥- R AR FErR%RI 22 {FER

FRA W RmIc2 RrEe AP A e
Influenza A/H1/H3/swH1 Sputum RT-PCR e ? k%148 Ward, et al (2004). J Clin Virol 29, 179-188 ;
viruses i Yang JR, et al. (2009) J Clin Microbiol 47:

A 3714-3716; SuwannakarK. et al. (2008). )

Virol Methods

Influenza B 152,@5-31.
RSV-A/B
Adenoviruses Ward, et al (2004). J Clin Virol 29, 179-188
Human Bonzel, L. et al., (2008). Pediatr Infect Dis J 27,

metapneumovirus
Rhinoviruses

HSV1

HSV2

cMmv
parainfluBzitypel
parainfluenza type 2
parainfluent type 3
Enterovirus

589-594. Maertzdorf, J. et al. (2004). J Clin
Microbiol 42, 981-986.

Karatas, H. et al. (2008). . J Neurol Sci 264,
151-156.

Bonzel, L. et al. (2008).Pediatr Infect Dis J 27,
589-594.

Legionella Sputum, BERiLED
urine # 4

Pneumocystis jiroveci Sputum B ? B i 4R
# L

Fungi Sputum, e xF B
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gargling, B hERER
blood .y
Simultaneous detection of 15 common Sputum, e X Tﬁ 3 Currently, there are >200 known respiratory

viruses and 4 bacterial respiratory mouth
pathogen from respiratory samples was ~ Wash
conducted using a multiplex

ligation-dependant probe amplification

(MLPA) (TrueScience™ RespiFinder® 19
Pathogen and Viral Identification Panels,
Pathofinder, Maastricht, The

Netherlands) for Influenza A, Influenza A

H5N1, Influenza B, RSV A, RSV B,

Adenovirus, Human Metapneumovirus,
Rhinovirus, Parainfluenza 1,

Parainfluenza 2, Parainfluenza 3,

Parainfluenza 4, Coronavirus 229E,

Coronavirus NL63, Coronavirus OC43,
Bordetella pertussis, Chlamydophila
pneumonia, Mycoplasma pneumonia,
Legionella pneumophila.

virues, but accurate data on how many
community-acqureid pneumonia cases are
caused by viral pathogens are lacking or
limited.

This choice in the panel is in conjunction with
the epidemiological data (Clin Infect Dis
2007;44:527; Clin Infect Dis 2008;47:5123)
Limitation: serology and viral culture not
conducted in this study due to cost
constraint.

The assay includes a combine reverse
transcription/PCR step, a probe hybridization
step, and a probe ligation/amplification step.
An internal amplification control is included
in the sasay to distinguish beween true
negative samples and false negatives cuased
by nucleic acid degradation, PR inhibition, or
handling errors.The MLPA was conducted
according to the manufacturers’ protocol
using an ABI2720 StepOne thermocycler
(Applied Biosystems, Foster City, CA, USA).
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LEE S R A O L
e 52 311 85 118 4
i 4F 1% % #(98.1.1~98.12.31) 69 32 9 23 0
i 4F T % $(99.1.1~100.6.30) 314 246 76 76 1
2b30 47 1 % $(99.1.1~100.6.30) 38 33 0 19 3
3

FFrRAFBRE 187 153 3 27 4
(99.8.18~100.6.30)

CRF % % #& 411 228 85 89 4

£ ~HMWICEEA (99219 1p 3 100# 67 30 p #4854 #i 1595)

RS B3 24 L RF
Bk 1807 1130 292 353 19
CDC # %8 #<(98.1.1~98.12.31) 212 95 25 79 0
CDC # 8 #(99.1.1~100. 6.30) 797 359 255 180 3

EFFAT PR T REZGNE 798 676 12 94 16

RO L s L R
Po BAT R EARICE AL T - BA R
EF R ALE R AT AL PP E%T CDC
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25 PO RREHRMIBER —RABAM (99 &89 18p-100£67 30 p)

B A B Bad HHE  2i EF wHi  CSF
N
WILE A 24 85 40 41 2 2
Pneumocystis jiroveci ** . 100 308 145 149 14
P R FRE Y 18 93 37 37 19
e
EILE- 14 30 13 12 4 1
T 22 249 8 77 89
H 9 33 12 12 7 2
N 187 798 330 328 135 5

'R AL E Ak PP B BB AL E AT
F ¥ i€ 3R Pneumocystis jiroveci % . 2 7 P R F1¥E L2 Bk > HiGHHcE A PP T
fe P 3 4R Pneumocystis jiroveci # {2 R 57 ,g’(ﬁ (s ") 2 B% > HifEks ’&.?%LT?]'” (5 *6)

s

2 persistent febrile neutropenia despite of adequate antibacterial therapy in high risk patients
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Table 8. Comparison of atypical pneumonia and common bacterial pneumonia

Atypical Bacteria
Etiology Mycoplasma pneumonia, Streptococcus pneuoniae,
Chlamydophila pneumonia, Haemophilus influenza,

Legionella species, Influenza A
(H3N2, pH1IN1, H5N1), severe acute
respiratory syndrome (SARS)
coronavirus, varicella, other
respiratory viruses

Epidemiology Epidemic Not relevant
Clinical findings

Onset Preceding URI; malaise; gradual Variable URI;
development constitutional symptomes;
More acute onset

Type of cough Nonproductive or scant (mucoid) Purulent sputum (bloody)
Pleuritic pain Uncommon Common

Fever Uncommon Common

Chills Low to moderate grade High

Extrapulmonary More common Less common

symptoms

Physical findings

Tachycardia Not striking may up to 120/min
Physical examination Modest findings Consolidation (dullness),
of chest egophony, rales

Image

Pleural effusion Rare More common; empyema

Microbiological testing

Sputum smear PMN, mononuclear cells PMN and intracellular
bacteria
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Blood culture Negative May be positive

Serology Useful Not helpful
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Table 9. Sampling strategies according to the knowledge of pathogenesis of infectious
diseases, invasive pulmonary aspergillosis as an example

Pathogenesis Sampling strategies

Inhalation Sputum

Respiratory tract (sinus and lung): tissue Bronchoalveolar lavage (more central
invasion and damage localization, endobrochial distribution), fine

needle aspiration, or open biopsy
(subpleural localization)

Blood: dissemination to non-contiguous Blood (and/or metastatic foci)
sites (liver, spleen, kidney, CNS....... )

Reference: Hope et al. Lancet Infect Dis 2005; 5: 609-22
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Table 10. Comparison of several multipathogen panels.

This study focuses on acute respriatory tract infection. Acute respiratory disease accounts for
an estimated 75% of all acute morbidities in developed countries, and most of these
infections (approximately 80% are viral (Clin Microbiol Rev 2008;21:716). In clinical practice,
a specific virus is often not identified due to the lack of sensitive tests and /or the presence
of as-yet-unknown pathogens (J Clin vitrol 2007;40:524; Clin Infect Dis 2007;44:904).

Seegene

Lrltf:s:;ih:do::'g "o 5“"":_?: s xﬁ"g :tt':p xmt? ;:;umsr RE;;T:: I
CEND CE VD CEIVD CEIVD RUO

Influenza A [nonspecific) X X X X
Influenza H1, H3 (subtype] x X H1N1 variant 2009
Influenza H5 ] X
Influenza B X X X X X
Respiratory Syncytial Virus (RSV] A X X x X i
Respiratary Syncytial Virus [RSV] B X X X X X
Parainfluenza 1, 2,3, 4 X X X X X
Adenovirus X X x X X
Human Metapneurnovirus x important missing! X x X
Rhinovirus/Enterovirus X X X x X
Coronavirus NL 43, 229E, OC43 x X X x x
Coronavirus HKU1 X X
Coronavirus SARS X
Bocavirus X X X
Coxsackievirus
Echovirus
Bordetells pertussis X important missing!
Chlamydophila pneumoniae X X
Legionella pneumophila X X
Mycoplasma pneumoniae X X
Haemophilus influenzae X X
Streptococcus pneumoniae x
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Table 11. Viral etiologies of upper and lower respiratory tract infections

Symdrome

Viral etiologies

Common cold (Coryza)

Pharyngitis

Pharyngoconjunctivitis

Influenza

Herpangina

Laryngotracheobronchitis (Croup)

Respiratory syncytial virus (RSV)*
Parainfluenza 1 and 2

Echo 28

Coxsackie A21, A24

Rhinovirus (80+ serotypes)

Adenovirus (Adenovirus serotype 40*)(MMWR
2007;56:1181)

Influenza*, parainfluenza (1-5)
Coxsackie, Echo

Influenza A, B, C

Coxsackie A

Parainfluenza 1 and 2

RSV, adenovirus

*Progression to or presenting as lower respiratory tract infection.
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Table 12. The most common etiological agens of community-acqureid pneumonia in

different tpes of patients

Patient type Etiology

Outpatient Streptococcus pneuoniae, Mycoplasma pneumonia,
Haemophilus influenza, Chlamydophila pneumonia,
respiratory viruses

Inpatietns, non-ICU Streptococcus pneuoniae, Mycoplasma pneumonia,
Chlamydophila pneumonia, Haemophilus influenza,
Legionella species, aspiration, respiratory viruses

Inpatients, ICU Streptococcus pneuoniae, Staphylococcus aureus,
Legionella species, gram-negative bacilli, Haemophilus
influenza,Influenza A (H3N2, pH1N1, H5N1) ,severe acute
respiratory syndrome (SARS) coronavirus,

Adapted from Clin Infect Dis 2007;44:S27; Clin Infec Dis 2008;47:5123

Rhinovirus — common cold

Sinusitis ——s'

Paralnfluenza
croup laryngitis

I"' -

Laryngitis (infection of the larynx)

Tonillitis
(infection of the tonsils)

Pharyngitis (“sore throat"

l/' infaction of the pharynx)
Adenovirus — pharyngitis -~

Tracheitis
(infection of the trachea)

Influenza virus — influenza /

H _— » Pleurisy (inflarmation of the pleura
Human meta pneu maovirus Bronchiolitis (infection of often caused by an infection

tha small airways - tha
bronchicles)

Bronchitis (infection of the
large airways ~ tha bronchi)

Respiratory syncytial virus (RSV)

Pneumenia (infection of the
alveoli and surrounding lung)

Infections of the respiratory tract
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L2z B R PREEY B RRARRRFH AR

7R B 3
(R 1.  FA# ™ (adult versus child)
2. & @ % 5§ rrehdiln F) % 47 (such as community-acquired
pneumonia due to Streptococcus pneumonia, endocarditis
cause by viridians streptococci) °
3. WRMEBEEOFF(eHEL IR SRR IR FASR R
oo Boo P Ep AT RIS BRI F Ok R A
) o
4. fastidious pathogen such as Neisseria gonorrhea > 3 if %
transport medium » & > TR AIL(F FEB ) o
2L A o ) c ir:fﬁl,%z @ Ste s > E L)
1. Mol %A F &2 % 1 X (such as Legionella,
Helicobacter) -
2. RIgFAILR MR T i § e 7 2 (such as
Mycoplasma, Chlamydia, Legionella) -
:f,ia«% 1. TRR&EFRM ZFHEAREL j’é#%%l‘%%ﬁ%ﬁi&;‘;’ﬁ #
= PRF% o Such influenza virus, enterovirus, adenovirus, etc.
2. i B RFRER G ET AAFREE I
T i B
3. RBPEREEE FRILAL ML '] S oSuch as CMY,
EBV, parvovirus.
4., NP HFFFHEEA G HRE IV EY AP EFRLR
%8 - Such as dengue virus, pavovirus, norovirus, etc.
5. Cell culture and immunoassays to detect the 7 “usual
suspects”: influenza viruses A and B; parainfluenza viruese
1,2,3; respiratoyr syncytial virus; and adenovirus (Clin Infect
Dis 2008;47:5123)
o 1 ERBRER BT RE B S FERT R R

HFES 2. b ] {20 o
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Atk 1 RAERRG FEARL S D FRbRE oG R
PR A% o
2. RFEM

o hE R U L E ]

FMERRE  FWEEL REMAF R ASPH SHATISELL .
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Ple BEABBEF I BRAR D FPTR AN RREL BRI

Th Ve TR &R ey
gl E 25 PR 6 AP B LS NPT X 3R ETIR AR

BRER o URE S R R AR N R kg R
BAKATEERFR B E

o RARTAT  Bopd LR AR TED LR T L
o RERE S R

.‘i._w]

T

‘/‘ﬁ‘»f:r-‘fl%g EV71 & 5.7+ B3:[?3%T§.&%%Iﬁpi_ﬁﬁa¥:éié}#7p e o
FREE mAR U o S R AN 0 R i e I

11 R RE R awm (F9%) DI~4 & » R
REE (432) BATFRIFRH - #L LR
o A le i pE e R I e g g iR
# (ARDS) i+ £ 4 5 i id

12 SARS it £ &% (% %) D7~10 b i -

13 djfiiMidd - KA 2% Ri@EE LR
HRT 6 -

14 - 4

2 = v onifuilct AR PR S

2.1 # % ' community-acquired pneumonia due to
Streptococcus pneumonia, endocarditis cause by
viridians streptococci

2.2  Fm t&#) : Prior use of anti-mold agent and yield
rate of galactomanna antigen assay

3 Rk

31 B pBRE R W lTk 0 TR dp AR I o
B o
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32 HeFfeho RRLYRFR T ERE
33 ki 43 AR g 2 R R -

3.4 i RARCE T TR RE o HAR 2 0 HAG
_1:% o

kiR

1 ERHRBPELTRENE (2 g )

2 RRBA R A JOFR S (R A R 4 R

FH)RFF2RF 0 Lt TR il
(endotracheal aspirate ) # 4! F ( % :Iﬁf% ) &}t
i AL B

3  Feasibility of sampling

3.1 high drop out rate for three samples) (Int J
Tuberc Lung Dis 2000;4:246-51; Int J Tuberc Lung
Dis 2002;6:222-30)

3.2 Brochoscope and biopsy in critically ill patients

3.3 For patients with complete sampling, a
microiological agent was identified for 89% of
the cases (Clin Infect Dis 2010;50:202).

4 Nucleic acid amplification testing for tuberculosis not

work with pleural effusions and other nonrespiratory
samples because of inhibitors in pleural fluids (Eur
Respir J 2003; 21:220-24; Chest 2007; 131:1133-41)

HH

R A LR R G EALR Y B

w2

rEeE PR R BRI 0 B Y B (Int) Tuberc
Lung Dis 2000;4:246-51; Int J Tuberc Lung Dis
2002;6:222-30)

BT T AR R @ R L 30mL RF
Vol e AV E R = 8 S LU L

uL) ZZZ P 7 i *

A A2 Physical
processing
method

Sedimentation or centrifugation: concentrate (centrifuge)
fluids for culture (centrifuged any sterile fluid over 2 ml
and used the sediment for culture)
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Chemical
processing
method

Liquefaction of sputum for TB with NaOH, NaOCl,
NaLC-NaOH (Lancet Infect Dis 2006,;6:664). Pre-treat
respiratory samples for virus using dithiotreitol (DTT, 10%
v/v) if specimens are viscous and/or contain solid cellular
compoentns (according to RespiFinder handbook).

b 5

i E A 7k 46 P~ - DNA Roche +- BioNeumeric &
pis (L)

’Fﬁ,%;iﬁ? 2 g_:"’qu?‘;a

\
§§\t

Fop ¥ i in

defm g PURR R R e P U A Roxl) o deie
F 2 A AR R TR o

Flee% z At 2o b > &5 2 EEPH] 28}

% WER o
el 2 1 Limitation of traditional microbiological methods for
detection of respiratory tract pathgoens (Cln Infect

Dis 2008;47(Suppl 3):5123)

1.1 Viral culture (gold standard, slow)

1.2 Direct fluorescent antibody (DFA) rapid tests
(not very sensitive)

2 Opportunity and limitation of molecular diagnostic
tests for common and atypical causative pathogens

2.1 Often alck standardization and are not widely
available

2.2 Targeted PCR (sensitive, but only one or two
targets per test) versus multipathogens panel
approach

2.3 Nucleic acid-amplification methods: real-time
amplification systems, multiplex analysis, and
liquid —bead arrays (Clin Microbiol Rev
2008;21:716-747)

2.4 Others: microarray technology, consensus PCR
assays, and high-rhroughput sequencing, such as
high-density picrolitre reactors (Nature
2005;437:376)

e o A TR :’f};% FuR BRI A ¢ YU (QuickVue A+B,

Quidel, San Diego, CA, USA)I 4 & & 3

A prospective study in Sweden found that a microbial etiolgoy could be identified for 67% of
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the patients with community-acqured panumonia by supplementing traditional diagnostic
methods with PCR-based methods (Clin Infect Dis 2010;50:202). For patients with complete
sampling, a microiological agent was identified for 89% of the cases. Te hmost frequently
detected pathgoens were S. pneumoniae (38%) and respiratro yvirus (29%). Two or more
pathgoens were present in 35% of cases wit ha determined etiology.
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121 BPA BT G RA S

38

1.

Definition of smear positive cases (IntJ Tuberc Lung Dis
2007;11:953-58)

Cut-off value: Analyses of sensitivity and specificity assume that the
cut-off separating categories has already been decided. Often the
cutoff is not obvious and is decided as a compromised between
sensitivity and specificity. A receiver operating curve (ROC) can help
decide the optimal cutoff. The appearance of the ROC and choice of
optimal cut-off will vary with the incidence of disease in the
population under study (pretest probability) (Clin Infect Dis
2003;36(Suppl 3):5123; Thorax. 2006;61:783; MMWR 2009;58:7-10;
JAMA 2000;283:639-45, Chest 2007;132:946-51; Health Technol
Assess. 2007;11:1-196, JRCCM1996;153:1606-10; Thorax
1996;51:320-22, Clin Infect Dis 1996;23:1099-1106

T 4% 413

Diagnostic criteria vary by etiology (Clin Infect Dis 2010;50:202)
RN g R - TR R AR R

? 5 - MR R F# Rk & & () Clin Microbiol 2008;46:97;
Clin Infect Dis 2010;50:202)

How to determine what diseases novel pathgoens cause (Clin Infect
Dis 2007;44:911). Time-modified Koch’s postulates for establishing a
causal link between a pathogen and disease include (1) consistenly
finding the pathogen in patients with the disease more often than in
control subjects, (2) replicating the disease after challenging an
appropriate animal with the pathogen, and (3) reisolating the
pathogen fro mteh challenged ill animal. A causal relationship is also
supported by demonstration of the pathogen in affected tissue
(especially histologically), demonstration fo an immune response to
the pathogen, and preventi onfo disease with a specific intervention,
such as immune therapy or vaccination. Human bocavirus (HBoV) is a
newly identified virus tentatively assigned to the family Parvoviridae,
subfamily Parvovirinae, genus Bocavirus. HBoV was first described in
2005 and has since been detected in respiratory tract secretions
worldwide. A characteristic feature of HBoV studies is the high
frequency of coinciding detections, or codetections, with other
viruses. Available data nevertheless indicate a statistical association
between HBoV and acute respiratory tract disease. We present a
model incorporating these somewhat contradictory findings and
suggest that primary HBoV infection causes respiratory tract
symptoms which can be followed by prolonged low-level virus
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shedding in the respiratory tract. Detection of the virus in this phase
will be facilitated by other infections, either simply via increased
sample cell count or via reactivation of HBoV, leading to an increased
detection frequency of HBoV during other virus infections. We
conclude that the majority of available HBoV studies are limited by
the sole use of PCR diagnostics on respiratory tract secretions,
addressing virus prevalence but not disease association. (Clin
Microbiol Rev 2008;21:291-304)

#u

Suggestion

Appropriately collected, handled, and stored specimen sets with
good clinical and epidmiological data and institutional reiew board
approval for future testing will be great assets in efforts to identify
and evaluate novel virus-disease associations. Such specimen sets
that also have appropriate controls will be even more valuable; they
allow investigators to determine which associations were likely
important and worth pursuing. (Clin Infect Dis 2007;44:911)

Trials of diagnostic tests must define the population appropriate for
testing and the clinical question being asked (Clin Infect Dis
2003;36(Suppl 3):5S123). The unanswered question for the assay is
whether knowledge of results can change the use of antimicrobial
therapy, or implementation of infection control measures, or make
decision or policy. The impact or clinical implementation of the test
resutls might differ according to the incidence of disease in the

population under study and clinical course or outcome without any
intervervention.
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Table 16. Koch’s postulates for the 21st century

1.

7.

A nucleic acid sequence belonging to a putative pathogen should be present in most
cases of an infectious disease. Microbial nucleic acids should be found preferentially in
those organs or gross anatomic sites known to be diseased, and not in those organs that
lack pathology.

Fewer, or no, copy numbers of pathogen-associated nucleic acid sequences should occur
in hosts or tissues without disease.

With resolution of disease, the copy number of pathogen-associated nucleic acid
sequences should decrease or become undetectable. With clinical relapse, the opposite
should occur.

When sequence detection predates disease, or sequence copy number correlates with
severity of disease or pathology, the sequence-disease association is more likely to be a
causal relationship.

The nature of the microorganism inferred from the available sequence should be
consistent with the known biological characteristics of that group of organisms.

Tissue-sequence correlates should be sought at the cellular level: efforts should be made
to demonstrate specific in situ hybridization of microbial sequence to areas of tissue
pathology and to visible microorganisms or to areas where microorganisms are presumed
to be located.

These sequence-based forms of evidence for microbial causation should be reproducible.

Reference: Fredericks DN, Relman DA (1996). "Sequence-based identification of microbial

pathogens: a reconsideration of Koch's postulates". Clin Microbiol Rev 9 (1): 18-33.

43


http://cmr.asm.org/cgi/reprint/9/1/18
http://cmr.asm.org/cgi/reprint/9/1/18

M-~ GRp EEFRY R BARLF > B2 PEORFPcRiE

LR ENER LLINY ERER

= F R F AL
(A B=)

48~72 /| PFE AT
PP REEE S BT

& R TMAZ
oy ®

A AR B
2 i (7%

44



o
1. U«%%E’ﬁi‘&iﬁ)ﬁ AER AT A AFLLDE - AP EEREIRRB L 0 F Y

WHEREAT A RBERERLATERRE AP L FEEER Sk 0 HATATE -
B2 iR g FlefFr B Ak FREAOBI R T EBRE LA RERR
Fle S AR
2. BT ¢ IE

(1) &8 &25m R “]?]':;I;a b & RsE (suspect) & ¥ it (possible) B %k - A B &4V it
(probable ) # #x %_ (definite & proven) # % -

(2) # & Fop R Fl- BT G &R TR Ol LR > IV TRA A R HARR R
BF AR o g * 2t co-pathogen 2 17 e A iER e RURE £oOE £ B Lk
FIRRMEE R > LRF 254 k%“xﬁﬁiiﬂ@$£&m“a°

3. BRERFAagrpft:
(1) ERFp o SEERp L LR T
(2) 48~T2 | pEATER > RFIZ P TR E (pinEF e 7 &l g

(=
&
S

H) @B AR A -
4. ﬂ‘pi—t#{ P rlﬁ(ikﬁi %J pﬁslﬁ.?‘b’}ﬁ ’ g%‘k’ #’:
OESETTEREERES ZRF T 0oh 3 S SRS WIS

ﬂn“.

AP RALE RPN 2R TIRAFERF IR A N LRI D
EFRA L AR AR ML A A2 mAF TN TR
HAP2 EH ) SRR
QHVEFRLE  NFH I PLAFBLBIRLBET R AP -
5. FR¥RLVisRFTLERS !
(1) ?mvﬁ#ﬁ%ﬁaﬂk’fﬁﬁiﬁ%ﬁﬂ’#§%#%ﬂﬁﬁx—ﬁ’%
L AREEE
(2) %51,%‘"#7*&7 Ziew & Fﬁrm; Rt o A A HITELE A g A TR L
BBy ki ppE U LRAF LR FRFFELERK 15 2 E
EEHECFAREEAPFR D ZRARERRICE L FRARE B

%

1‘%%

2
(5
K2

#

R

q.

o

AFPERTHUIFELE EH o wr - FF e
Q) FR¥RLLIETAFF B -

45



W= ~72F RhFW LBEE

Enrollment: Age * 16 years old; Diagnosis of LETI:

1. a chest radiography taken within 48 h after initial visit revealing a new infiltrate consistent with pneumonia
2. presenting with any of the following: productive cough, fever (> 38.3°C) or chills or hypothermia (< 35.5
C), unexplained hypotension, or abnormal white blood cell count (> 11x10%/L, or < 3x10%L)

Routine Lab:
Sputum for Gram stain and
bacterial culture for all

patients

Mo Identifiable Pathogens

CDC Lab:

Specific testing based on risk
factors and CXR findings

1+—Risk Factors—

Symptoms < 3 weeks: Urine for pneumococeal antigen,
and Legionella antigen if indicated

Sputum for Clamydia antigen{or PCR)

Paired serum for Mycoplasma antibody 1gG/Teh

Symptoms 2 3 weeks

Sputum x [ for acid=fast stain and TB culture (also,
Mocardia); Sputum for fungal culture, serum for
cryptococeal antigen, and aspergillus antigen (if
CD4<200/pl. or severely immunocompromised)

CDC Lab: CDC throat swab or
sputum for influenza PCR

Outdoor activity, animal
contact, or insect bite: Serum
for Leptospirosis, scrub typhus,

HIV=infected patients or patients with unsafe sex
behaviors: Sputum x I for acid=-fast stain and TB
culture; Sputum for fungal culture, serum for
cryptococcal antigen, and aspergillus antigen

Sterold users: sputum AFS, TB culture, fungal culture,
cryptococeal Ag, aspergillus Ag from routine lab

"1 fever, endemic typhus

Sputum for FJF PCR

Severely immunocompromised hosts: routine lab AFS/
TB/ fungi

Sputum for PJP PCR and CMV
viral load

—*

Modular lesions: Common bacterial isolation, Urine for
Legionaliz , AFS/TB culture, fungal culture
eryptococeal Ag, aspergillus Ag from routine lab

Urine for Lewdoedfs Ag, sputum for
Lot culture and PCR, seram
for leptospirosis, scrub typhus, Q
fewer, endemic typhus

LCXR Findings

No ldentifiable Pathogens

|

Cavitary lesions: Common bacterial isolation, Urine for

Urine for Legionetf Ag. sputum for

Logionallz , AFS/TB culture, fungal culture Lewfone culture and PCR, seram

cryptococeal Ag, aspergillus Ag from routine lab for leptospirosis, serub typhus, Q
fewer, endemic typhus

Septic lesions: review bacterial isolates, fungal culture

eryptococeal Ag, aspergillus Ag from routine lab
Urine for Legionalle Ag,
sputum for Legionafs culture

Bilateral interstitial lesions: CMV viral load

Chest CT
Bronchoscopy/BAL
Lung biopsy

. |Exclude tumaor, obstructive pneumonia, non-infectious
" |cause{ex. Autoimmune, pulmonary hemorrhage, ete.)
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and PCR, serum for
leptospirosis, serub typhus, Q
fever, endemic typhus, CMV
viral load, PJF PCR
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1. Verification of fever and fever pattern
2. Fulfill classic FUO definition (>38°C, >3 weeks, >2 visits or 3 days in hospital)

Repeat physical examination: skin lesion, History (TOCC) or risk
lymphadenopathy; sinus, oral cavity; heart — e o s

sound; prostate, perianal region; spine,
lower limbs (such as deep vein thrombosis)

\ 4

Routine testing: CXR (P-Aview), CBC+DC, CRP, BUN/Cr, AST/ALT, ALP/GGT, LDH, urinalysis,
blood culture (=2 sets) + electrolytes (Ca)
Optimal: procalcitonin, ESR, CK, cortisol, ACTH, TSH, free T4

|

Potentially diagnostic clues — history or riks factors

Yperipheral blood smears for return traveler (malaria) or critically ill patients (intracellular bacteria or
yeast)

>TOCC: Q fever, etc.

%Young adult suspect infectious mononucleosis or mononucleosis-like syndrome: EBV, CMV IgM/1gG;
HIV, Toxoplasma IgM

*Unsafe sexual history: anti-HIV 1/2, VDRL, TPHA

> Suspect autoimmune disorders: antinuclear antibodies, rheumatoid factor, C3, C4, ferritin, consult
rheumatologist

®Suspect tuberculosis: sputum (and other clinical specimens) for acid-fast stain and mycobacterium
culture; £ bronchoscopy, clinical specimen for TB PCR, blood culture for TB (if septic)

Suspect blood culture-negative endocarditis: Q fever, etc.

8Suspect hematologic disorders: peripheral blood smears, BM study, urine and serum protein
electrophoresis, A/G, HTLV I+I1 antibody, consult hematologist

®Suspect malignancy: check tumor markers (AFP, CEA, CA-125, CA-199, PSA, SCC)

Potentially diagnostic clues — targeted examination

93pecific image study

"Biopsy of lymph node, liver, lung.....

124 surgery/ laparoscopy

!

No potentially diagnostic clues
Abdominal echo

Bone marrow study (biopsy and culture)
CT % contrast of chest, abdomen, pelvis
+ cardiac echo or TEE

+ *’Gallium scan

+ FDG PET scan
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Fri Nasopharyngeal aspirate
throat swab
sputum
Throat wash

endotracheal aspirate
bronchoalveolar lavage

wp
L TRkt lfc p a2 45 RAIL BFHAR 54 = -

2. fek (i aR)(day 1) A 1 FiF 2% 0 X 4-5 =0 (day 1, day 4+1, day 8+1, day 11+1, day 14

+1) - Less than 5 specimens were collected because patients were discharged or fatal.

3. AFeh¥- B RM(CBC ¥~k iF A i F )k (R 4R)F Pk I 3B F IR (L

LTS 2 E%HE )
4. o R TR R AL B0 B
(1) ixp e v;.sg/,,\,,uwﬁ B~ throat swab =% nasal swab # nasopharyngeal swab, gargling
(throat wash)
(2) nasopharyngeal aspirate: for all cases of influenza
3 = Iﬁ_ﬁﬁ? % @ B~ endotracheal aspirate,
EmREAFE S R OR I TR B e
(1) 7R d e A P PR R R FRE S o R S0 ol SFRRERE S F e
(2) Vg m+ £Em ¢ ¥ i endo tracheal aspirate & ) 5+t #i§ - better yield rate for severe
cases of pandemic H1N1 influenza (personal communication)
5. v E MM FlpSa & B
(1) Allcases: fz % (i 47 )p¥
(2) e Jrk (G AR)FE > 3~4 % > 2 - ik > & 3=, since Oct 2010
6. FRittMI T EQLF)FE - F - X (W AHT)
(1) rapid antigen test ~ (2) DNA extraction
EFRER BEEPFIRELF FAME
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Enroll

sputum WAB, serum
Duration of data collection >

2 weeks

y

Onset

Hospitalization Discharge 2-month follow-up

CDC CDC

Reporting Special tests: in-house PCR (by project)

disease test >
Reference Laboratory
Clinical specimen — Store at -70°C

DNA/RNA extraction — Store at -70°C
Multiplex ligation-dependant probe
amplification

50



A=

W AR A5

Blood(= 2ml)

Sputum
ami)

Throat wash
(29 ml)

(by gargling)

>

Real-time PCR

pellet
(1 ml)

v

Sputum
(50ul)

Throat wash
(200 ul)

v

(by gargling)

NALC
(1 ml)

10% DTT

> 86009
10min

l

Cell
pellet

|

Fungus DNA
(Master pure

and/or MSA €

Yeast DNA

\ 4

Virus DNA /RNA
(QlAamp MinElute Virus

Spin Kit)

purification kit) i’
Respi Finder kit

Nucleic acid extraction

Simulataneous purification of DNA and RNA was performed with the QlAamp MinElute Virus Spin Kit
(QIAGEN). The initial samples was 200 ul of the respiratory specimens either eithiotreitol (DTT)-pretreated
sputum or throat wash collected by gargling. The procedure is designed to ensure that there is no
sample-to-sample cross-contamination and allows safe handeling of potentially infectious samples. Internal
controls were introduced into the purification procedure and amplification procedures. Nucleic acid extracts
were eluted in 30 ul eluton buffer and stored at -20C before molecular testing.

The procedure is highly suited for simultaneous processing of multiple smaples, yields pure nucleic acid in
less than 1 hour. The eluent contains considerably more carrier RNA in the sample than viral nucleic acid
(normally below 1 ug). The carrier RNA was added to enhance binding of viral nucleic acids to QlAamp
membrane, especially if there are vey few target molecules in the sample and reduces the chance of viral RNA
degradation. If cryoprecipitates of stored body fluids are visible, they can be pelleted by centrifugation of
6800xg for 3 minutes. The cleared supernatant should be removed and processed immediately without

disturbing the pellet. This step will not reduce viral titers.
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Case Report Form

1Background: Study sites: 1 NTUH [ FEMH O CSMUH [ E-DA [0 KMUCMH
Name of persons completing form
Date of form completion (yyyy/mm/dd):

’Demographics
Name chart number: : 2'Gender: O male O female;

22Date of birth:
23The first date of this hospital visit:
24admission day

(**! % ;&: O ER, O OPD, O Refer from other hospitals )
25 4R p 2®pjscharge day
Information source: [1 patient [ family members [ other

*Host factors (:7 4% p 2_ )
O *'HIV-positive patients:

The latest CD4 count cells/uL (date: )
The latest plasma HIV RNA load copies/puL (date: )
[0 HAART use: regimen

O **Hematological malignancy , status

O **solid organ tumor: type , status

O **Hematopoietic stem cell transplant: 0 auto O allo 0 MUD O PBSCT O other

O **solid organ transplant: O kidney [0 heart O liver O lung O other

O **Recent myelosuppression therapy (<90 days): regimen
O *’Recent immunosuppressants (<90 days) (average dose/day)

[ prednisone ( ), O azathioprine ( ),
O cyclosporine ( ), cyclophosphamide ( )
O tacrolimus ( ), O sirolimus ( ),
O Other ( )

O *®Neutropenia (absolute neutrophil count <500 cells/mL),
ANC cells/mL, duration days

O *%iron overload, ferritin
O **Use of antimicrobial prophylaxis (<90 days), antibiotics:
O **Use of monoclonal antibody-based therapy:
O alemtuzumab (Campath) [ rituximab (Rituxan)
O infliximab(Remicade) [ etanercept (Enbrel) [ adalimumab
[ interleukin-1 receptor antagonist: anakinra
O **2Autoimmune disease: O SLE Cothers
O ***Diabetes mellitus: 0 OHA; O insulin; O none;
D 3.14H BV D 3.15HCV
O **Liver cirrhosis: I Child A; O Child B; O Child C;
O *¥Chronic kidney disease (baseline serum creatinine: mg/dL)
O *8End stage renal disease: O HD; O PD;
O **cardiovascular disease: O Congestive heart failure; O others
O **Chronic lung disease: 00 COPD; O asthma; O others
O 3'Cerebral vascular disease: [0 dementia Clothers
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O *#Implants: O prosthetic valves (O mechanical O xenograft)
[J pacemaker [ carotid or coronary stents
[ hip prosthesis [1 knee prosthesis [ internal fixation

[ Other underlying diseases

*Epidemiology
O **Community onset
[J No recent hospitalization (<90 days)
[J Recent hospitalization (<90 days)
[ Reasons for hospitalization: [ infection [ non-infection [1 unknown
[ Antibiotic use: I Yes [1 No [1 unknown
O 4'ZNursing home residence ] 4'3Respiratory care center residence
O **Healthcare-associated
O **Travel history (<3 months)

[J Domestic (location ; duration: )
[ International (location ; duration: )
O *¢Clusters (affected people: )

O *’Animal contact history
[ Rodents [ dogs [ cats [ pigs [J goats [ cattle [ sheep [ their secretions

O *“8Family history of infectious diseases (relationship: )
[ Tuberculosis O influenza I other

Occupation:

O **Vaccination: O pneumococcal (date: ); O influenza (date: );

>Clinical presentations
>1Date of estimated onset of the disease:

(#2343 OFever & Ocough £ [dyspnea) | i’g}}ﬁﬁ Pl
>2Date of initial healthcare visit: [ Outpatient [J Emergency room
>3Fever: [ Yes (temperature: ) O No
>4Consciousness: O alert (I lethargic O stuporous [ coma [ other:
>>Constitutional symptoms: (I weight loss (____kg/___) Onight sweats

[ fatigue/malaise [ other:
>®HEENT: O rhinorrhea [0 epistaxis [ sinus pain [ ear pain (I sore throat [1 odynophagia
>’ lymphoadenopathy (location: ; size )

O necrotic lesion (location: ) O other:
>8Respiratory tract: 0 cough O wheeze [0 haemoptysis O other:
>3Cardiovascular system: O chest pain O shortness of breath O other:
>19Gastrointestinal system: [ nausea O vomit O diarrhea (frequency: ___/day

[ watery [ bloody [ loose stool) L1 abdominal pain location: )
[ other:
Urinary tract: [ incontinence [ dysuria [ frequency I urgency
[ haematuria [ other:
Skin lesions (location: ): O rash O petechia [ ecchimosis
[ eschar [ other )
Neurologic system: [1 headache [ vertigo [1 unstable gait [1 photophobia
[ phonophobia(}a¥})
Other symptoms/findings:

5.11

5.12

5.13

®Clinical diagnosis (not include underlying diseases)
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813t admission:

®2at discharge:
Category
O **Fever of unknown origin (FUO): O Fever >38.3 C, AND O Fever for more than 3 weeks, AND [
Fever >2 outpatient visits or 3 days in hospitalization)
[ Classic FUO [ Nosocomial FUO [ Neutropenic FUO [ HIV-associated FUO
O **Pneumonia:
[ Presence of new infiltrates on a chest radiograph, AND
[ Clinical signs of acute lower respiratory tract infection:
Ocough Clfever (>38.3C) or chills or hypothermia (<35.5C)
[ unexplained hypotension
O abnormal white blood cell count (>11x10°/L or <3x10%/L)]

"Microbiology
[ Routine
Sputum smear Date: (F195 O @spp 2w & fd3x, & O FESef sy R4

R332 FH - BHREHBEY)

PMN [>25 [<25; Epithelium [0>10 [J<10;
[ no bacteria visible; [1 bacteria visible
Sputumculture (F4345 O @4k p 2w d e 3%, & O FES TR FERRBLD S8 322 %
- Btk EE)

Date: , isolate:
O’*Urinary pneumococcal antigen (date: ): OPositive CINegative
O”*Sputum Clamydia antigen (or PCR) (date: ): OPositive CINegative
O’*Mycoplasma antibody 1% IgM (date: ): OPositive (titer ) ONegative
O"*Mycoplasma antibody 1% IgG (date: ): OPositive (titer ) ONegative
O”*Mycoplasma antibody 2™ IgM (date: ): OPositive (titer ) ONegative
O Mycoplasma antibody 2" 1gG (date: ):00Positive (titer ) CONegative
O’7Urinary Legionella antigen (date: ): OPositive CONegative
O7® Serum Cryptococcal Ag (date: ): OPos (titer ) OONegative
O Cryptococcal Ag (COCSF other ) (date: ___): OPos (titer ) OONegative
07 Aspergillus Ag (Cserum CIBAL Clother )

(date: ): OPos (value ) CDNegative

8Routine laboratory findings: (1345 O @ 4Fp 2704 {2 3 %; & O ¥ et sy gk B o2 o
FE3IAPZE- BHRELEE)

WBC , Seg %, Lym %, aty lym %,Hb ___ g/dL,
Plt k/ulL, CRP . Procalcitonin LDH CPK ;
GOT GPT ALP GGT BUN Cr

’Image study (74 chestCT & 4, #iXF chestCTRI{3p O @dFp2mais 31 & O %%
BORE R R B e T A {5 3 X 2 % - 3B CXR)

Date: , radiology finding by [ chest X-ray or [1 chest CT

O nodules (Osingle Clmultiple) O halo sign Clmass

[ consolidation [ patches [ cavitary [1 air-cresent sign

O infiltrations O interstitial 0 ground glass

[ septic lesions [ pleural effusion (I right (1 left (1 bilateral)

O other finding
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%pathology

Date: ; site:

1%1djagnosis:

Date: ; site: ;
1924jagnosis:

Date: ; site: ;

193djagnosis:

O *complications during hospitalization
O ***Respiratory failure requiring mechanical ventilation
O "?Respiratory failure requiring additional ECMO support
O "*Acute renal failure requiring : 0 CVVH, [ CAVH

“Outcome
O **Yin-hospital mortality (date of death: )

O 'Death caused by infectious disease: ;

O *Death caused by underlying diseases: ;

O *0thers: ;
O **2Morbidity

O *Tracheostomy; O ventilator dependent; O Dialysis;
O *Others

B3CDC Laboratory findings
[ PJP (date: ): OPositive (Specimen ); CONegative
O Legionella (date: ): OPositive (Specimen ); CONegative
[ Leptospirosis (date: ): OPositive (Specimen ); CONegative
[ Q fever (date: ) OPositive (Specimen ); CONegative
[ Scrub typhus (date: ):C0Positive (Specimen );CINegative
[ Endemic typhus (date: ): OPositive (Specimen ); CONegative
[ Others (date: ): OPositive

(Specimen );C0Negative
O “specimens for respiratory viral panel (date: )

O Influenza A (date: ): OPositive CINegative

O Influenza B (date: ): OPositive CINegative

[ Respiratory syncytial virus (date: ): OPositive CINegative

[ Parainfluenza virus (date: ): OPositive CINegative

[ Adenovirus (date: ): OPositive CINegative

[ Human metapneumovirus (date: ): OPositive CINegative

[ Others (date: ): OPositive CINegative
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= X
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Case definition

Patients who were > 16 year old with a diagnosis of “lower respiratory infection” were
examined for the possibility of community-acquired pneumonia. Patients who were enrolled
must fulfill the following two criteria: 1) a chest radiograph (CXR) taken within 48 h after

initial visit revealing a new infiltrate consistent with pneumonia; and 2) presenting with two
of the following clinical criteria: productive cough, fever (> 38.3 ©C) or chills or hypothermia
(< 35.5 9C), unexplained hypotension, or abnormal white blood cell count (> 11x109/L, or<

3x109/L).

Assignment of etiology

Establishment of pneumonia with specific etiologic agents includes definite and
probable categories following published criteria and guidelines [9-11]. A definite agent is
assigned when 1) the isolate was cultured from blood or pleural fluid; 2) > 4 fold rise in IgG
antibody titer to L. pneumophila (to > 1:128), C. pneumoniae (to = 1:256), or to any of the
respiratory virus antigens tested, or a seroconversion of antibodies to M. pneumoniae based
on manufacturer’s criteria; 3) detection of L. pneumophila antigen in urine, or 4) detection of
S. pneumoniae antigen in urine plus isolation of S. pneumoniae from purulent sputum. A
probable agent is assigned when 1) a pathogen was isolated as a predominant organism from
a purulent sputum in which a compatible organism was seen intracellularly, as a predominant
organism, or in at least moderate amount on Gram stain; or 2) detection of S. pneumoniae

antigen in urine.
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A sxFR B. ik &Fmr CYLFFLFR DILFEAFUR EMEZLZAFR R
Fre Pre A F

e 1% - H € Y Y WfF mY mY dF mY mY df mY mY Uf mY mY df mY mYR

B% ®% @FA~ B% B% FA B%x B% FA B% B% FA Bx B% FA BZ2 B3% At

# £ v #c £ v #c ¥ v £ ¥ v e ¥ v ¥ ¥
RN
BPoR (Tuberculosis) 496 392 79% 23 16 70% 131 127 97% 353 332 94% 458 420 92% 1461 1287 88%
L ING
WELEA :IF%(Legionellosis) 32 9 28% 9 1 11% 0 0 0% 23 0 0% 5 3 60% 69 13 18.8%
49 =4 4% %48 s (Leptospirosis) 58 1 2% 24 0 0% 23 0 0% 37 10 271% 44 10 23% 186 21 11%
% # & (Melioidosis) 2 0 0% 0 0 0% 0 0 0% 3 3 100% 7 7 100% 12 10 83%
R TR 243 44 18% 80 21 26% 40 15 38% 24 14 58% 35 9 26% 422 103 24%
7 PR T (virus) 0 0 0% 0 0 0% 0 0 0% 0 0 0% 0 0 0% 0 0 0%
Pneumocystis jiroveci pneumonia 47 31 66% O 0 0% 0 0 0% 0 0 0% 0 0 0% 47 31 66%
F P
& fifs (Scrub typhus) 64 8 13% 23 1 4% 28 0 0% 127 8 6% 123 10 8% 365 27 7%
2 sy 3 % (Endemic 12 2 17% 9 1 11% 6 0 0% 118 0 0% 120 2 2% 265 5 2%

typhus)
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s 5 % (Epidemic 0 0 0% 0 0 0% 0 0 0% 0 0 0% 0 0 0% 0 0 0%
typhus)

Q# (Q fever) 40 0 0% 14 0 0% 24 0 0% 129 2 2% 121 11 9% 328 13 4%
g 0 0 0% 0 0 0% 0 0 0% 0 0 0% 1 0 0% 1 0 0%
A # 27 9 33% 5 1 2000 3 0 0% 107 54 50% 27 5 19% 169 69 41%
FE L BFE R GE 0 0 0% 5 1 20% O 0 0% 2 2 100% O 0 0% 7 3 43%
By o T 1 0 0% 0 0 0% 0 0 0% 2 1 50% 0 0 0% 3 1 33%
JE A (Malaria) 5 2 40% O 0 0% 1 1 100% 1 0 0% 0 0 0% 7 3 43%
4iop (Cat scratch) 12 0 0% 2 0 0% 5 0 0% 5 0 0% 2 0 0% 26 0 0%
a3t 1039 498 48% 194 42 22% 261 143 55% 931 426 46% 943 477 51% 3368 1586 47%
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LN
& Vg (TB) 489 389 80% 330 313 95% 134 38 28% 385 314 82% 378 300 79% 1716 1354 79%
LING
HILE A :ﬁfq(LegioneIlosis) 35 4 11% 22 1 5% 2 2 100% 39 2 5% 8 3 38% 106 12 11%
£ =809 ST 48 v 104 4 4% 28 2 7% 23 0 0% 32 0 0% 41 3 7% 228 9 4%
(Leptospirosis)
#2 # 78 (Melioidosis) 0 0 0% 0 0 0% 0 0 0% 1 1 100% 5 5 100% 6 6 100%
R 87 20 23% 50 11 2% 7 3 43% 46 18 39% 51 33 65% 241 85 35%
7 P F] R (virus) 9 4 44% 21 10 48% 0 0 0% 0 0 0% 0 0 0% 30 14 46%
Pneumocystis jiroveci 155 83 54% 5 0 0% 0 0 0% 6 0 0% 2 1 50% 168 84 50%

pneumonia (PCP or PJP)

P A
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i ﬁ-‘ﬁfa (Scrub typhus) 110 6 5% 28 0% 28 0 0% 114 8 7% 99 4 4% 379 18 5%
¥ 2 M & % (Endemic 63 2 3% 17 6% 3 0 0% 105 1 1% 99 4 4% 287 8 3%
typhus)

o (73 % ¥ (Epidemic 4 0 0% 0 0% 0 0 0% 0 0 0% 0 0 0% 4 0 0%
typhus)

Q #:(Q fever) 69 0 0% 38 5% 25 0 0% 115 3 3% 101 8 8% 348 13 4%
g 0 0 0% 0 0% 1 0 0% 1 0 0% 0 0 0% 2 0 0%
S 33 11 33% 11 36% 6 0 0% 333 167 50% 42 11 26% 425 193  45%
FE e B FERLEiE 0 0 0% 0 0% 0 0 0% 4 4 100% O 0 0% 4 4 100%
¥

By 2 o 2 0 0% 0 0% 1 0 0% 4 0 0% 1 0 0% 8 0 0%
JE A (Malaria) 8 1 13% 1 100% O 0 0% 0 0 0% 0 0 0% 9 2 22%
w45 (Cat scratch) 13 3 23% 6 17% 2 1 50% 14 3 21% 2 0 0% 37 8 22%
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it T
EE AR RHURE S L

A. & i3 FE A g5 6|+ 5P (Retrospective) 4 1777 3

RENT AR LA e SO A AL AR KRB REF THEH RN e T S
§§6u’éﬁ9%§%\T ﬁﬁfh\‘éﬂwgh‘% fh\ ﬁ%%*%ﬁ
K Irk & 5,;5 P 5 JEAL AR & r’f}ifﬁa BAIRTILE A s 255 21 | ¢ W B w5
(Retrospective)~ #7747 3 ° B %z § &% _2009/1/1 & 2009/12/31 5 it o )J% ATk TR G
BRpERLsNT B uil——l)}ria AEEEXTNEI L6 K 2)F A U A EREX T 3)#
AR LA R R SRR L o bl < o

i b Tk A4 case report form (CRF) % % & «CRF T 42 & 42 1) * it {7 & (age,
gender, underlying diseases, recent hospitalization (<90 days), residents of long-term care
facility....) 5 2) 4 B ANNE N 3P SR TIE I /%?Iilﬁi'g FlR P 3 AT e BT HF R
PO MAFREAGEZIZ -FRFoFARENAFIR LT REBUFRANILE
AR A fl’&%&»‘fﬁ&“ﬁ:}rﬁ% (influenza AH1 » H3 » or pH1IN1 ; influenza B ; RSV-AB ;
adenovirus ; human metapneumovirus; rhinovirus; HSV1; HSV2; CMV; parainfluenza
type 1> type 2 > ortype 3 ; enterovirus)i&— # i RT-PCR -

Flaed P LFRamIHRF > REPLARR LTI AR | o T U
*%%ﬂw’a#aﬂg%\r EEFIR B FR - FAFFLATGRY PR L F
Fo B 69 BiRILA A Jpat 02 B o 7 w2 IL%I}%M{ 16 FR o AT B S
67 BT E A p s 02 b o b w8 4 41 (Figure 1) o B @ fgds B R & 13 B > 23043
LA A LR A E.194% 8- H A 470 5 FEI‘* 7 30 BUHEIRBEE LB RE
OB AL A A 300%: T &FRG OBULFBRE ML B RELLBE
FELRE AV A1LI% S AL FlaG SBUFRRE AL BRELI B oL E A0 AL
60.0% * A?F?%‘f BWE P fre & F?F"”‘ BREAFRFEE RZBEEILOB &P
Bt H_0% (Tablel) o - @ 8 bt te & ~ 417 » 2 Jikk i RT-PCR for 13 virus
panel(F] % 7 417 53 > #T4 F F 49 sk &+ {7 RT-PCR) o &t > 3 $5 3| ¥ v I (}}ia[;]
i | #cA_17 (25.3%) (Table 1) o ie 7 78 5 H#-iT 55.2%f * (37 B Js Gl H) S H B A R
#(Table 1). :&— 3 & 47 ~ 1t T 3 B A (¢ FZETAE A a.F/pfﬁw 3 AR EIE A LR
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FlJm 12 353 21 8 RO FpR G TR B 2 A AR IR L) 5 P A RO FiE -
s A g dE (meanage 54.2) f ¥ i BE i (58.8%);2) PR R AT R FEE L bk
(76.5%); 3) Afe= #cix A (median 28 days) (Table 2). & i & A pradl - B
AT BB R (92.3%)F = S F  (38.5%) (Table 2) o ¥ JES P 3% B ops b w P A 477
THER BLEHIITARRFF G oRE- 2R {;ﬁd % ¥ + RT-PCR for 13 virus panel 45
Ile¥® iy R «‘IF% “p«?] ¢ 3% influenza A (H3N2, pH1N1), adenovirus, human metapneumovirus, and

CMV e Z30ig 2§ HIT R KRB FH - > LW F - H A4 o

B. & ¥ I;T_.'ﬁ'ﬁjj;}l%m] - LRl WA LY ey

i b 1 % e 2 2009/01/01 T 2011/6/30 3 1 - . fcdk T 186 BiLHF A

FH R QLE A RR OB Y DB REAL24 B 23D A R12.9% 0 iR
ﬂ;%ﬁfx;\u&\*ﬁ” 1?5}‘*4 87 B é’ﬁ][ﬁ:‘&'& FEY B R #cE_18 B - F@ip/'ﬁfv\b“n\207%,
R AFEG B BURFRE AL BIELIBOALT A L13.0%: 2 23

B FRS e ¥ 76 BARBEIEO AL BEELI BoALF A L3.9%-

B Ao MR 186 BUF A HEFI HITE L R fJ‘z:f}% 7] i w #p (Retrospective)
AR o Fli G ABBEI]L6 K E ’ﬁ i i3 % CRF £ EAESMEL SV WEE A
%?17311}-‘1}%1'5740 PR -PgFmSZ i x - .335%1‘%237@;7@‘?@3 %iét%?ﬂ'?“ﬁ’éi
P A FR 68 BB K o FELITEE A R B AR 21 B 0 LT A L 121%
(21/173) » & fe > 3 453 3|7 ae R T pﬂ[ﬁ | #icH_39 1 (22.5%) (Figure 2) o fe 3 #-1T 65. 3%
A (113 fL%:f,ia GlE)ES A T o R i i (Figure 2)e iz %k 173 i b e 7 I,%% Bai e
3" Table 3. 4t % }?‘5 B § f ik 69.4% T 35E #4-§_59.8417.3 ko BEAR KR § #-1T 68.2%
'EdeS i #] 3 underlying disease° & % 2 underlying diseases &= x ¢ % Jp oL $9#-1T 55.5%

o CIRE I 0 0 KOY AT 24.3% o 30 S 30T R DI TR B A £ 7
% o Tabled 5 ek 173 i 6131 AL ™ S eh® L Rops F o 1 DL E L eh o Az ) w
i"(if(:}?s F o #E S5 s influenz A~ Mycoplasma ~  Chalamydia ~  endemic typhus ~

scrub typhus ~  Pneumocystic carinii ~ CMV % %

@%ﬁﬁﬁiﬁkﬁﬂﬁﬁ’Sﬁﬁﬁﬁﬂ%g%éﬁﬁﬁ&mﬁ@;k%ﬁwx
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G ITE R AR s R R iRl o RFSHRHT A7 ko
ATRE NG 24 BT E A g iR MR R ITRA R e s 85 B - H
¥ & 35 2 i (whole blood) 40 % > & jF(serum) 41 B » »#wif Ha 48 2 B > 2 *G 4 KL% (CSF)
w2 B o

- o KBty K84 B~ DNA 2 RNA > 12 RespiFinder pathogen identification panel
-4+ 19 48 pathogens E Bl A~ 47 ¢ R 2 Bk Bt 2@ — B 1P 3] influenza
A @ ¥ - B E §RITE P pathogen > M BRiEHFA kie- #H AT ELTE G

novel etiology °
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Table 1. The possible etiology of 67 hospitalized patients with pneumonia from 4 medical

centers in Taiwan, 2009/1/1- 2009/12/31

NTUH FEMH KMUCMH E-DA Total
N=30 N=9 N=23 N=5 N=67
No. of patients with confirmed 9 1 0 3 13
legionellosis (%) (30%) (11.1%) (60%) (19.4%)
No. of patients with other 7 5 5 0 17
etiology (%) (23.3%)  (55.6%) (21.7%) (25.3%)
CA-MRSA 0 1 0 0 1
Enterobacter aerogenes 0 1 0 0 1
B 3 0 0 0 3
Mycoplasma pneumoniae 0 2 0 0 2
Chlamydia 1 0 0 0 1
Influenza A/pH1IN1 0 1 1 0 2
Influenza A/H3N2 1 0 0 0 1
Human metapneumovirus 0 0 1 0 1
Adenovirus 1 0 1 0 2
cMV 3 0 1 0 4
Scrub typhus 0 0 1 0 1
Endemic typhus 1 0 0 0 1
No. of patients without 14 3 18 2 37
identified etiology (%) (46.7%)  (33.3%) (78.3%) (40%) (55.2%)
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Table 2. Comparison of demographic features and other characteristics of 67 patients

according to different etiologies of atypical pneumonia, 2009/1/1- 2009/12/31

Parameter Patients with Patients with Patients without Overall

Legionellosis possible identified

etiology etiology

No. of patients 13 17 37 67
Age,y
MeanzSD 66.7+13.0 54.2+20 65.3116.7 62.8+17.5
16 - 44 (%) 1(7.7%) 6 (35.3%) 5(13.5%) 12 (17.9%)
45 - 64 (%) 4 (30.8%) 5(29.4%) 10 (27.0%) 19 (28.4%)
=65 (%) 8 (61.5%) 6 (35.3%) 22 (59.5%) 36 (53.7%)
Male (%) 12 (92.3%) 10 (58.8%) 25 (67.6%) 47 (70.1%)
Previous admission (<90 days, %) 4 (30.8%) 4 (23.5%) 14 (37.8%) 22 (32.8%)

Underlying diseases (%)

11 (84.6%)

14 (82.4%)

31 (83.8%)

56 (83.6%)

HIV (%) 1(7.7%) 0 0 1(1.5%)
Malignancy

Hematological (%) 1(7.7%) 0 0 1(1.5%)
Solid organ (%) 2 (15.4%) 2 (11.8%) 4 (10.8%) 8 (11.9%)
Transplantation

Bone marrow stem cells (%) 0 0 0 4 (6.0%)
Solid organ (%) 2 (15.4%) 1 (5.9%) 1(2.7%) 0
Autoimmune diseases (%) 1(7.7%) 1 (5.9%) 3 (8.1%) 5(7.5%)
Diabetes mellitus (%) 2 (15.4%) 3(17.6%) 7 (18.9%) 12 (17.9%)
Chronic liver disease (%) 1(7.7%) 1(5.9%) 4 (10.8%) 6 (9.0%)
Chronic kidney diseases (%) 4 (30.8%) 4 (23.5%) 5(13.5%) 13 (19.4%)
Cardiovascular diseases (%) 6 (46.2%) 8 (47.1%) 14 (37.8%) 28 (41.8%)
Chronic lung diseases (%) 4 (30.8%) 1 (5.9%) 5(13.5%) 10 (14.9%)
Cerebral vascular diseases (%) 2 (15.4%) 2 (11.8%) 5(13.5%) 9 (13.4%)
Respiratory failure with ventilation 7 (53.8%) 13 (76.5%) 20 (54.1%) 40 (59.7%)
(%)

Respiratory failure with ECMO 1(7.7%) 1(5.9%) 1(2.7%) 3 (4.5%)
support (%)

Duration from fi_fx to:il 4F (days), 6.5 (5.3-7) 3 (2-5) 4 (2-6) 4 (3-7)
median(IQR)

Length of stay (days), median (IQR) 16 (12-23.8) 28 (13-44) 19 (15-50) 19 (13-41.4)
Mortailty (%) 5(38.5%) 5(29.4%) 9 (24.3%) 19 (28.4%)
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Table 3. The characteristics of 173 hospitalized patients with atypical pneumonia from Jan

1, 2009 through Jun 30, 2011

NTUH FEMH KMUCMH Overall
No. of patients 82 23 68 173
Age, y
MeantSD 61.2+17.2 61.3+16.1 56.9%17.9 59.8117.3
16 - 44 (%) 13 (15.9%) 2 (8.7%) 13 (19.1%) 28 (16.1%)
45 - 64 (%) 34 (41.5%) 9(39.1%) 19(27.9%) 62 (35.8%)
=65 (%) 35(42.6%) 12 (52.2%) 36 (52.9%) 83 (48.0%)
Male (%) 59 (72.0%) 14 (60.9%) 47 (69.1%) 120 (69.4%)
Residents of long-term care 2 (2.4%) 2 (8.7%) 10(14.7%) 14 (8.1%)
facility (%)
Previous admission (<90 days, 2 (2.4%) 3(13.0%) 0 5(2.9%)

%)

Underlying diseases (%)

58 (70.7%)

21 (91.3%)

39 (57.4%)

118 (68.2%)

HIV (%) 3 (5.2%) 0 1(2.6%) 4 (3.4%)
Malignancy

Hematological (%) 3 (5.2%) 0 0 3(2.5%)
Solid organ (%) 10 (17.2%) 3 (14.3%) 0 13 (11.05)
Transplantation

Bone marrow stem cells (%) 1(1.7%) 0 0 1(0.8%)
Solid organ (%) 3 (5.2%) 0 1(2.6%) 4 (3.4%)
Autoimmune diseases (%) 6 (10.3%) 4 (19.0%) 1(2.6%) 11 (9.3%)
Diabetes mellitus (%) 19 (32.8%) 12 (57.1%) 7(17.9%) 38 (32.2%)
Chronic liver disease (%) 11 (19.0%) 0 8 (20.5%) 19 (16.1%)
Chronic kidney diseases (%) 16 (27.6%) 4 (19.0%) 3(7.7%) 23 (19.5%)
Cardiovascular diseases (%) 23(39.7%) 15(71.4%) 23(59.0%) 61 (54.0%)
Chronic lung diseases (%) 10 (17.2%) 5(23.8%) 5(12.8%) 20(17.7%)
Cerebral vascular diseases (%) 5 (8.6%) 4(19.0%) 6 (15.4%) 15 (13.3%)

Respiratory failure with
ventilation (%)

47 (57.3%)

21 (91.3%)

28 (41.2%)

96 (55.5%)

Respiratory failure with ECMO 7 (8.5%) 4 (17.4%) 1(1.5%) 12 (6.9%)
support (%)
Mortailty (%) 28 (34.1%)  4(17.4%) 10 (14.7%) 42 (24.3%)
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Table 4. The possible etiology of 173 hospitalized patients with pneumonia from 4 medical

centers in Taiwan, 2009/1/1- 2011/06/30

NTUH FEMH KMUCMH Total
Total No. 82 23 68 173
No. of patients confirmed with 16 (19.5%) 3 (13.0%) 2 (2.9%) 21 (12.1%)
Legionellosis (%)
No. of patients without identified 47 (57.3%) 10(43.5%) 56 (82.4%) 113 (65.3%)

etiology (%)

No. of patients with possible etiology 19 (23.2%) 10(43.5%) 10(14.7%) 39 (22.5%)
(%)

Mycobacterium tuberculosis (%)

Mycobacterium kansasii

Influenza A(sH1N1, H3N2, pH1IN1) (%)

HSV1 (%)

CMV (%)

Adenovirus (%)

Human metapneumovirus (%)

Pnumocystic carnii

Endemic typhus (%)

Scrub typhus (%)

Pneumococcus (%)

CA-MRSA (%)

E. aerogenes (%)

H. parainfluenza (%)

P. aeruginosa (%)

S. marcescens (%)

E. coli (%)

Klebsiella pneumoniae (%)

Mycoplasma pneumoniae (%)

O| O|O|rRr|Rr|O|lOC|O| O N[O FR|INM|(O|O|O|FR| WL W
O| N|FR|O|O|R|R|F| Rl O|lOl|O|O|O|O|O|O|W|O| O
R O|l0O|OCO(|0O|0O|C(O| O O|R|O|(FR|IFR|IN([FR|IOl W|O|F
R N|R|Rr|[R[R[R|R| R[NP R[W|R|N|N[R[O|RL| D

Chlamydia (%)
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Figure 1. The retrospective study of 67 hospitalized patients with atypical pneumonia from

4 medical centers in Taiwan, 2009/1/1- 2009/12/31

. BIBEFEABERME,D
: hospitals, Jan 2009 ~ Dec
: R, (N-69)- Age < 16 years (N=2).
- B F AR R (N=0).
o #rr (N=0).
. ik 7 - (N=0)-
L AR R E R R SEAb % (N=0).
’ FARA] - AT M
. (N=67)-
.| FEIRAIR E AR ErmEE Fa B A B
© 1 (N=13,19.4%). (N=17.25.3%)" (N=37.55.2%).
® Confirmed cases with legionellosis

® Compatible with case definition of legionellosis, Taiwan CDC

® Confirmed, probable, or possible

With any etiology other than Legionella identified

® Confirmed with Pneumocystis jirovecii, Q fever, scrub typhus, endemic typhus, or
leptospirosis by Taiwan,CDC

@® Positive results of sputum specimens by in house PCR or RT-PCR (13 virus panel),
Taiwan CDC

® Seroconversion for IgM, positive antigen detection, or PCR for Mycoplasma,
Chlamydia, Pneumococcus, Aspergillus, Cryptococcus

® apredominant organism isolated from multiple purulent sputums, and sputum

quality was acceptable (WBC <10, neutrophil >25)

No etiology identified

® Negative findings from above mentioned tests
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Figure 2. The retrospective study of 173 hospitalized patients with atypical pneumonia

from 4 medical centers in Taiwan, 2009/1/1- 2011/06/30

BRBHEFEARMER,
2009/1/1 - 2011/6/30 (N=186)

‘ Age<16 years (N=4)
F B F AR 2 2 (N=9)
‘ s (N=0)

% Ao B e R AT B £+ (N=0)
545 (N=173)
iR AR 4 R BUR R
(N=21, 12. 1%) (N=39, 22. 5%) (N=113, 65. 3%)
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i

The Study of Emerging and Reemerging Infectious Diseases —
Pneumocystis jirovecii pneumonia

Patients and Methods

Study site:

(1) National Taiwan University Hospital (NTUH)
(2) Far Eastern Memorial Hospital (FEMH)

(3) Kaohsiung Medical University Chung-Ho Memorial Hospital (KMUH)

Patients:
(1)=16 years old;
(2) Pneumonia requiring hospitalization;

(3) Reported to Taiwan CDC for suspected Pneumocystis jirovecii pneumonia (PJP)

Data collection:

A standardized case report form including demographics: age, gender, underlying diseases,
recent hospitalization (<90 days), residents of long-term care facility, date of admission,
discharge, reported to CDC; diagnoses; complications: mechanical ventilation, ECMO support,

renal replacment therapy; and outcome (in-hospital mortality).

Diagnosis of PJP

Confirmed cases was defined if P. jirovecii was identified by cytology of sputum or
bronchoalveolar lavage, or histopathology of transbronchoscopic or surgical lung biopsy
using traditional stains (Gomori methenamine silver, calcofluor white, etc.) or monoclonal
antibodies. Probable cases was defined if the polymerase-chain reaction (PCR) assay for
pneumocystis 16S rRNA of sputum or bronchoalveolar lavage was positive, plus a typical
clinical history in high-risk patients, and either chest radiography that was consistent with
interstitial pneumonitis (chest X-ray showing typical bilateral perihilar diffuse infiltrates, or
ground-glass opacities by high-resolution computed tomography of the chest) or clinical

response to anti- pneumocystis therapy. The definition was modified from Carmona EM &
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Limper AH, Ther Adv Respir Dis 2011; 5(1): 41-59; Thomas CF, et al. N Engl J Med
2004;350:2487-98.

Results

A total of 196 episodes among 194 patients reported from July 2010 to June 2011 were
analyzed which included NTUH 175 cases (among 173 patients), FEMH, 7 cases, and KMUH,
14 cases. Among them, 80 cases was PJP (confirmed cases: 2; probable cases: 78). Two
patients had equivocal clinical manifestations, and improved clinically without
anti-pneumocystosis therapy. Other etiologies, such as Mycoplasma, Cryptococcus and

Aspergillus were identified.
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Table 1 Clinical characteristics

PIP Non-PJP P value
(N=80) (N=116)
Age, year, mean + SD 46+ 14 56+17 <0.001
16-44, year, N (%) 42 (52.5) 29 (25.0) <0.001
45-64, year, N (%) 30(37.5) 52 (44.8)
=65, year, N (%) 8(10.0) 35(30.2)
Male sex, N (%) 60 (75.0) 64 (55.2) 0.005
Underlying diseases, N (%)
HIV 35 (43.8) 10 (8.6) <0.001
Hematological malignancy 22 (27.5) 39 (33.6) 0.363
Solid organ tumor 5(5.3) 22 (19.0) 0.011
HSCT 6(7.5) 10 (8.6) 0.778
Solid organ tranplantation 5(6.3) 12 (10.3) 0.317
Kidney: 3 Kidney: 10
Liver: 2 Heart: 1
Lung: 1
Autoimmune disease 6(7.5) 9(7.8) 0.947
DM 8(10.0) 20(17.2) 0.154
HBV 18 (22.5) 11 (9.5) 0.012
HCV 3(3.8) 1(0.9) 0.160
Liver cirrhosis 1(1.3) 2(1.7) 0.790
CKD 5(6.3) 8 (6.9) 0.858
ESRD 2 (2.5) 4 (3.4) 0.705
Cardiovascular diseases 3(3.8) 19 (16.4) 0.006
Chronic lung diseases 2(2.5) 8(6.9) 0.169
Cerebral vascular diseases 1(1.3) 3(2.6) 0.516
Recent myelosuppresion, N (%) 10 (12.5) 21(18.1) 0.291
Recent immunosuppression, N (%) 27 (33.8) 36 (31.0) 0.689
Neutropenia, N (%) 2 (2.5) 19 (16.4) 0.002
Hospital onset, N (%) 7 (8.8) 9(7.8) 0.803
Community onset, with recent hospitalization 35 (35/73, 47.9) 52 (52/107, 48.6) 0.931
(<90 days), N (%)
Mechanical ventilation, N (%) 31 (38.8) 67 (57.8) 0.009
ECMO, N (%) 1(1.3) 6 (5.2) 0.146
AKI requiring RRT, N (%) 5(6.3) 10 (8.6) 0.539
In-hospital mortality, N (%) 26 (32.5) 53 (46.6) 0.049
Morbidity, N (%) 5(6.3) 10 (8.6) 0.539

R R e R T
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Table 2 Clinical characteristics between PJP cases with high or low titer of PCR

High titer (++) Low titer (+) P value
(N=48) (N=29)
Age, year, mean * SD 44+ 14 50+ 14 0.049
16-44, year, N (%) 30 (62.5) 9(31.0) 0.023
45-64, year, N (%) 15 (31.3) 15 (51.7)
=65, year, N (%) 3(6.3) 5(17.2)
Male sex, N (%) 40 (83.3) 19 (65.5) 0.073
Underlying diseases, N (%)
HIV 26 (54.2) 8 (27.6) 0.023
Hematological malignancy 10 (20.8) 12 (41.4) 0.053
Solid organ tumor 2(4.2) 3(10.3) 0.286
HSCT 1(2.1) 5(17.2) 0.016
Solid organ tranplantation 4 (8.3) 1(3.4) 0.399
Kidney: 2 Kidney: 1
Liver: 2
Autoimmune disease 4 (8.3) 0 0.110
DM 4(8.3) 4 (13.8) 0.447
HBV 13 (27.1) 5(17.2) 0.323
HCV 0 3 (10.3) 0.023
Liver cirrhosis 0 1(3.4) 0.195
CKD 1(2.1) 3(10.3) 0.113
ESRD 1(2.1) 1(3.4) 0.715
Cardiovascular diseases 2(4.2) 1(3.4) 0.875
Chronic lung diseases 1(2.1) 1(3.4) 0.715
Cerebral vascular diseases 1(2.1) 0 0.434
Recent myelosuppresion, N (%) 6 (12.5) 4 (13.8) 0.870
Recent immunosuppression, N (%) 17 (35.4) 8(27.6) 0.477
Neutropenia, N (%) 2(4.2) 0 0.265
Hospital onset, N (%) 5(10.4) 2 (6.9) 0.603
Community onset, with recent 20 (20/43, 46.5) 13 (1327, 48.1) 0.894
hospitalization (<90 days), N (%)
Mechanical ventilation, N (%) 17 (35.4) 14 (48.3) 0.265
ECMO, N (%) 1(2.1) 0 0.434
AKI requiring RRT, N (%) 3(6.3) 2(6.9) 0.911
In-hospital mortality, N (%) 13 (23.1) 12 (41.4) 0.194
Morbidity, N (%) 2 (4.2) 3(10.3) 0.286

There was no data available for 3 of 80 cases with confirmed PJP.
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Table 3. Clinical outcomes in different populations

AKI
Mechanical requiring In-hospital
ventilation ECMO RRT mortality Morbidity
46 2 7 34 6
Total (N=91) (50.5) (2.2) (7.7) (37.4) (6.6)
11 1 7
HIV (N=23) (47.8) 0 (4.3) (30.3) 0
Hema.malignancy 10 0 1 11 1
(N=29) (34.5) (3.4) (37.9) (3.4)
f::::rgan / 0 0 > 0
(N=11) (63.6) (45.5)
Solid organ Tx. 3 0 1 1 1
(N=7) (42.9) (14.3) (14.3) (14.3)
Autoimmune dz. 7 1 2 5 2
(N=9) (77.8) (11.1) (22.2) (55.6) (22.2)
10 1 1 6 2
Others (N=17) (58.8) (5.9) (5.9) (35.3) (11.8)
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Table 4. The proportion of positive results determined by RespiFinder® among 91 patients

with suspect PJP

Positive results Patients with Patients with
possible etiologies unknown etiology
(o)

(39.6) (19/40, 47.5%) (1751, 33.3%)
HIV (N=23) 9 9 0

(39.1) (9/20, 45%) (073,0)
Hema. Malignancy 10 3 7
(N=29) (34.5) (3/10, 30%) (7/19, 36.8%)
Solid organ tumor 3 0 3
(N=11) (27.3) (0/0) (311, 27.3%)
Solid organ Tx. (N=7) 3 0 3

(42.9) (0/0) (3/7, 42.9%)
Autoimmune dz. 6 6 0
(N=9) (66.7) (6/8, 75%) (0/1, 0)
Others (N=17) 8 1 6

0,
(47.1) (1/3, 33.3%) (614, 42.9%)

Of 40 patients with possible etiologies (determined by diagnostic tests based on routine
practice or notifiable infectious diseases reporting system), 19 (47.5%) had one or more
positive results based on RespiFinder as shown in the following: rhinovirus (8), Influenza A (3),
parainfluenza 3 (3), Coronavirus 229E (1), RSV-A (1), RSV-B (1), human metapneumovirus (1),
adenovirus + rhinovirus (1). That is, 5 of 40 cases (12.5%) had additional treatable etiologies
identified (influenza, RSV). Of 51 patients with unknown etiology 17 (33.3%) had positive
results: Legionella pneumophila (1), Legionella pneumophila + Rhinovirus (1), Bordetella
pertussis + Coronavirus 229E (1), Human metapneumovirus (4), Rhinovirus (2), Coronavirus
0C43 (2), Coronavirus 229E (1), Parainfluenza 4 (1), Influenza A (1), RSV-B (1), Coronavirus
229E + Human metapneumovirus (1), Coronavirus 229E + Parainfluenza 3(1). That is, 5 of 51

cases (10%) had treatable etiologies identified.
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(1) =16 years old

(2) Pneumonia requiring hospitalization
(3) Reported to Taiwan CDC for suspected
Pneumocystis jirovecii pneumonia (PJP)
From July 2010 to June 2011

At NTUH, FEMH, KMUH

CDC Dr. # in house PCR

N=196
2 patients had Positive Negative | C?d-sgttn?gde n
equivocal clinical N= 82 (41.8% N= 114 (58.2%
manifestations, and ( ) ( i 89.3% (21/55)
improved clinically |
without |
anti-pneumocystosis PJP
Y N = 80 (40.8%) “dontiiod
Confirmed case (2)
Probable (78) BReG.(36/91)
No data
| | N=3
High titer Low titer
N= 48 N= 29

Figure 1. Patients with suspect Pneumocystis jirovecii pneumonia enrolled who received
diagnostic tests based on routine practice, notifiable infectious diseases and RespiFinder®
19. Two patients had equivocal clinical manifestations, and improved clinically without

anti-pneumocystosis therapy.
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lﬁ-ﬁ-;
Detection of Acute Respiratory Viruses in Patients with Pneumonia with

Unknown Etiology

Table 1. The proportion of positive results among 80 patients with pneumonia of unknown
etiology enrolled from July 1, 2010 through Jun 30, 2011 determined by CDC Dr. Liu in
house PCR and RespiFinder® 19

NTUH FEMH KUMH CSUH
All Subjects 14 55 8 3
Virus Detected 2 25 2 1
by CDC in house
PCR
RespiFinder 0 2 4 0
Total 2 27 4 1
Percentage of 14.3% 49.1% 50% 33.3%

Positive Results

Note. Among 9 patients reported from NTUH 2010, 4 (46%) had one or more etiologies identied ( %

4% ). However, data not completed yet.
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Table 2. Distribution of viral etiologies among 80 patients with pneumonia of unknown

etiology

NTUH FEMH KUMH CSUH Total
Adenovirus 2 1* 3
CMmv 1 1 2
HSV 1 1 1* 3
Influenza swHIN1 12 (2 mixed 1 13 (2)

with B)

Influenza B 5 (2 mixed) 5(2)
Influenza, other 1 1
parainfluenza 1 1
Coronavirus OC43 1 1 2
metapneumovirus 4 1 5
Rhinovirus 1 1
unknown 1 1
Overall 2 27 4 1 34
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Table 3. Demographic, epidemiological, clnical characteristics and outcome of 80 patients

evaluated

Parameter All Patients with Positive Viral
Test

No. of pt 80 33'(34)

Gender (Male), %(no) 52.5% (42/80) 54.5% (18/33)

Mean Age N/A 47.4

Admission (ER/OPD/Other) 57/6/9 2733

Underlying diseases

HIV infection 1.2% (1/80) 3.0% (1/33)

Hematologic Malignancy 1.2% (1/80) 3.0% (1/33)

Solid Organ Tumor 5.0% (4/80) 3.0% (1/33)

Hematopoietic stem cell 0 0

transplantation

Solid organ transplantation 1.2% (1/80) 0

Recent myelosuppression 0 0

therapy

Recent Immunosuppressant 20.0% (16/80) 21.2% (7/33)

therapy

Neutropenia 1.2% (1/80) 0

Iron Overload 6.2% (5/80) 9.1% (3/33)

Antibiotic prophylaxix 65% (52/80) 78.8% (26/33)

Monoclonal antibody therapy 1.2% (1/80) 3.0% (1/33)

Autoimmune diseases 1.2% (1/80) 3.0% (1/33)

Diabetes mellitus 18.7 % (15/80) 27.3% (9/33)

HBV carrier 6.2% (5/80) 12.1% (4/33)

Chronic HCV infection 0 0
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Liver Cirrhosis 1.2% (1/80) 0
Chronic kidney disease 8.7% (7/80) 9.1% (3/33)
ESRD 0 0

CvD

3(CHF), 34 (other)

4 (CHF), 12 (other)

Chronic Lung Disease

5 (COPD), 3 (asthma), 1
other

1 (COPD), 1(asthma)

CVA 8.7% (7/30) 15.1% (5/33)
Implant 1 (PPM), 1(valve), 1 (hip) 0
Epidemiological data

Community 29 14
Nursing Home 2 1

RCW 1 0
HCAP 3 1
Travel History 4/30 133
Cluster 0 0
Animal Contact 2 (rodent), 2(dogs), 1 other 1 (dogs)

Family Hx 2 (TB), 6 (other) 1(TB), 4 (other)
Vaccination 1 (influenza) 1 (influenza)
Initial presentaion

Fever 68.7% (55/80) 81.8% (27/33)

Altered consciousness

43.7% (35/80)

24.2% (8/33)

Constituinal symptoms

45.0% (36/30)

60.6% (20/33)

HEENT

7 (rhinorrhea), 12 (sore
throat), 5 combined

3 (rhinorrhea), 7 (sore
throat), 5 (combined)/33

Lymphadenopathy

0

0

Respiratory symptoms

37 (cough), 20 (other)

26 (cough), 3 (other)

7 (chest pain), 13 (dyspnea),

4 (chest pain), 5 (dyspnea), 3

CVsS 2 (chest pain + dyspnea), 1 other
other
Gl 31.2% (25/80) 69.6% (13/33)
GU 7.5 % (6/30) 3.0% (1/33)
Skin Lesions 2 (rash), i(tie;fchlae), 4 2 (petechiae), 2 other

Presence of co-pathogen
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Urinary Pneumococcal Ag

13.3% (2/15)

20% (1/5) * flu B

Chlamydia Ag 7.7% (1/13) 14.3% (1/7) * adenovirus
Mycoplasma 1st IgM 2.7% (1/39) 0
Mycoplasma 1st IgG 6/19 4/8 * HSV(1), flu (3)
Mycoplasma 2nd IgM 0 0
Mycoplasma 2nd IgG 0 0

Urine Legionella Ag 0 0
Cryptococcal Ag 0 0
Aspergillus Ag 0 0

Pathology 0 0

Outcome

Respiratory failure requiring

ventilator support

68.7% (55/80)

69.7% (23/33)

Respiratory failure requiring

ECMO

12.5% (10/80)

9.1% (3/33)

Acute renal failure requiring

hemodialysis

8.7% (7/80)

12.1% (4/33)

In Hospital Mortality

22.5% (18/80)

21.2% (7/33)
4 Flu, 2 HSV, 1 CMV

! One missing data

83




Main findings:

1. Influenza accounts half of the cases with one or more viral etiologies identified (17 cases),
followed by metapneumovirus (5 cases), HSV (3 cases), and adenovirus (3). The clinical
significance warranted further elucidated.

2. Of 7 patients died, 4 were influenza positive. This study also found that influenza vaccination
rates were very low. Only one of 80 patients was vaccinated. Thus, diagnostic approach for viral
etiologies might improve patient outcome.

3.  All cases at FEMH were screened and reported by one of the authors according the diagnostic
flowchart for viral pneumonia. The proportion of positive results was up to 50%. All of except
one case with influenza were reported from this hospital. The data will be stratified into flu
season or non-flu season. This finding demonated the difficulty in differential diagnosis of
community-acquried pneumonia.

Discussion:

1. H-pliafar) phWlsk!pE > @5 true pathogen s TR 7 5 22 = &

# o k3 2 v T E A~ 17/real-time PCR & RN R e s

2. ¥ 5 viral load &% & (2
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Adeno

CMV
Coronavirus
HSV

Influenza A swH|
Influenza B
Influenza A+B
Influenza, other
Metapneumovirus MetapgleUmovirus
Parainfluenza
Rhinovirus
Unknown

Influenza, 6ther

Figure 1. The distribution of viral etiologies among 80 patients determined by CDC Dr. Liu in

house PCR and RespiFinder® 19

85



g & FIAT R R B

YR LEEER YL LY X G NTI 3
Smear and stain

Gram stain + + +
Acid- fast bacilli (AFB) stain + +
Pneumocystis jiroveci stain (cytology) + +
India ink preparation +
Parasite examination

Malaria + +
Paragonimus ova +
Amoebae + +
Giardia lamblia +
Cryptosporidium & Isospora +
Anal tape +

Parasite, others + +
Culture

Salmonella/Shigella + + +
Campylobacter + + +
Other intestinal pathogen + + +
Clostridium difficile + + +
Aerobeic culture and identification + + +
Anaerobic culture and identification + +
Fungus culture and identification + +
Histoplasma capsulatum6 +
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Mycobacterium culture and identification + + +

Culture for Acanthamoeba +
VRE survey5 + +
MRSA screening5 + + +(study)
Streptococcus pyogenes screening + +AR A

ot
H. pylori culture and identification + + +
Gr B Strep.screening+drug susceptibility(§ % ) + + +
N. gonorrhoeae identification + + +
Serology
S. pneumococcus antigen test + + +
S. pneumococcus antigen test (f 7 )1 + +
Legionella Ag + +
Anti-Streptolysin O + + +
group B streptococcal antigen test + +
Cryptococcal Ag + + + +
Aspergillus galactomanna Ag + Rt +
Chlamydia Ag + +
Mycoplasma pneumoniae IgG + + + +
Mycoplasma pneumoniae IgM + + + +
S.T.S (TPPA) + + +
S.T.S (VDRL/RPR) + + +
Widal test & Weil-Felix test + + +
Candida mannan Ag (BioRad)* + +
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Candida anti-mannan Ab (BioRad)*

Galatomannan Ag (BioRad) for Aspergillus and
Penicillium marneffei *

Beta-D-glucan assay4

Cryptococcal Ag4

Histoplasma capsulatum Ab®

Coccidioides immitis®

Rapid H. pylori antigen test

Amoeba, IHA

TB Quantiferon3

TB ELISPOT?

Molecular diagnosis

TB PCR(F %)

Western blot for HIV1, 2

BK virus

cmv’

Mycoplasma (§ % )t

C. trachomatis Test (f %)

N. gonorrhoeae Test (§ %)

Parvovirus®

+EH#)

Pneumocystis jiroveci®

Fungus™®

Others

C.difficile toxin A+B test({ )
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