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Common pulmonary infection in Taiwan

ABacterial pneumonia
A Typical bacterial infection
A Atypical bacterial infection
A Tuberculosis
A Nontuberculosis mycobacterium

AViral pneumonia: Influenza, CMV, measles, C&9ID

AFungal infection
A Candidiasis
A Cryptococcosis
A Aspergillosis
A Pneumocystigiroveci



CHEST
X-RAY

Always start from PATTER




Patterns in CXR

A Chest wall/pleural lesion&

A Mediastinum lesions@

A Hilarenlargement@

A Air space diseases (alveolar proce)
A Atelectasis@

A Interstitial pattern @

A Solitary/multiple pulmonary nodule®
A Hyperlucentung @&

A Solitary/multiple lucent defect®™




Common Patterns of lung infection

AAlveolar process (consolidations)

AGround glass opacities

ANodules

ACavities

APneumatoceles

AOther associated findings: pleural effusion, rib destruction



Airspace Fillin

A Incomplete filling
I Groundglass opacity

I Comes from inflammatory cells,
exudates, fluid

A Complete filling
I Consolidation
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Chronicity of the Alveolar Process

A Acute:HEEP A ChronicBALLS
I Hemorrhage I BAC
| Edema i Alveolarproteinosis(PAP)
I pul. Embolism I Lymphoma
I Pneumonia I Lpoid pneumonia
A Bacterial i Sarcoidosis
A Viral I Subacutenfection
A Fungal

A TB, fungal



A 81 y/o male

A Dyspnea and
productive cough
for 2 weeks

A WBC: 37600, band:
4%, CRP: 13.56

A Sputum Gram
stain: GPC



Community Acquired MRSA




A 33 y/o male

A Dyspnea and
productive cough for
1 weeks

A Chronic alcoholism

A Sputum Gram stain:
GNB
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KP

Sputum culture
Blood culture

KP
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Day 7 Day 14
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2 months later
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A 75 ylo female

A Low grade fever and
dyspnea for 3 weeks

A T2DM

A Sputum Gram
stain/culture:
negative

A AFB: 2+, culture:
MTBC
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Invasive Pulmonarispergillosis
INn a patient after liver transplantation

(b)
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Invasive Pulmonargspergillosis

Common image findings in IPA
2020 Revised EORMSG criteria for

Invasive pulmonaryaspergillosis

No. (O/o)
of patients
o Imaging finding (N = 23b)
Clmlcal features Macronodule (=1 cm in diameter)? 222 (94.5)
o Halo sign® 143 (60.9)
Pulmonary aspergillosis Consolidation® 71 (30.2)
' M dule, inf t sh d 63 (26.8)
The presence of 1 of the following 4 patterns on CT. Cavitary losion® 28 (20.4)
. . . . . . Air b h 37 (15.7)
Dense, well-circumscribed lesions(s) with or without a halo sign T ——— s (106
A. i . Pleural effusion 25 (10.6)
Ir crescen Slgn Air crescent sign 24 (10.2)
Ca ,[ Nonspecific ground-glass opacification 21 (8.9)
Vi y Consolidation, infarct shaped 18 (7.7)
Wedge-shaped and segmental or lobar consolidation T o
Hilar/mediastinal lesion 4 (1.7)
Pericardial effusion 2 (0.9)

Donnelly JP, et al. CID 2020 Greene RE, et al. CID 2007



Chronic Pulmonarspergillosis
Symptoms Radiology Mycology

Simple Minor or no cavity with a fungal bal
aspergilloma symptoms without progression (stable)
AspergilluslgGor
CCPA Pulmonary +/ X CHl +/- aspergilloma Culture
IMmuno- systemicsymptoms with overt progression Histology
months ( A )
Major impairment of Severe X H 0Sa
CFPA respiratory function CCPA
Aspergillus Minor or no X M Y e<3dzf) S a| Histology (Biopsypr
nodule symptoms +/- central cavity AspergilludgG
Histology
Moderate oul - . idationw/ )
SAIA S t ulmonary ;r rogrebsswce:or;so | ?tlonw Serum
months systemic symptoms abscess formation galactomannaror

AspergilludgG

EurRespir J . 2016 Jan;47(1)@8.



Ground glass opacities

ALung opacity with visibleronchovasculamarkings

APartial filling of alveolar spaces

ACellular infiltrate in alveolar septa peribronchovasculainterstitium
Alnterlobular septal thickening

AUsually seen in mycoplasma, PJP, CMV, HSV, and-C®DVID



42 y/o male

Cough with fever for 2
weeks

Desaturation+
CD4 100
AANti-HIV +
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A49 y/o male
ACough with fever for 2 weeks
AAlcoholic liver cirrhosis

ALiver transplant r ago
ACellcept Prograf prednisolone

| AWBC 8200, CRP 10.72

ABacterial culture, AFB smear,
fungal culture,
galactomannannegative
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Difftuse GGO Pattern




Table 2. Occurrence of Image Patterns and Characteristic Findings on CT

Malignancy AIDS
(n=21) (n=17) p value'
Image patterns
Type A 17 (5%) 0 (0%)
AType A Type B 10 (48%) 17 (100%) » <0.01
- Sharply demarcated GGO Type C 10(48%)  0(0%)
Characteristic findings
AType B pronchovasear bl B
- Diﬁuse GGO Wlth _ ] _ Transverse parenchymatous band 8 (38%) 3 (18%) 0.17
|nh0m0geneous dlStI’IbUtIOﬂ Subpleural curvilinear opacity 1(5%) 1(5%) 0.88
Peripheral sparing of GGO 7 (33%) 10 (59%) 0.12
AType C Centrilobular nodules 5 (24%) 1(5%) 0.13
- Consolidation with GGO Septal line thickening 8 (38%) 2 (12%) 0.07
Intralobular reticular opacity 2 (10%) 3 (18%) 0.46
Cyst formation 3 (14%) 3 (18%) 0.78

TasakesS. et al. Intern Med. 2010:49: 283 -



GGO lesion GGO lesion in
with peripheral mosaic pattermn
spareing41% 29%
Homogeneous Alir space

GGO lesion24% consolidatior21%

Linearreticular

Cystic formation opacity: 18%

-21%

Solitary and multiple
nodule9%

Patchy distributed
GGO 15%

Cavitary lesion

6% Fujii T. et al. J Infect

Chemother2007;132:417




A62 y/o male

ARefractory diarrhea for 2
weeks

AMalignant lymphoma,
follicular type
As/p chemotherapy for 4 years
ALast chemotherapy 1 M ago

ASevere diarrhea for 2 weeks
with weight loss 6kg

AShortness of breathe also
noted

AColonscopy

AGeneral edematous change
ABiopsy: CMV colitis
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Diffuse GGO pattern

owl's eye

Dx CMV pneumonitis



PJP vs. CMV pneumonitis in chest CT

With significant difference

No significant difference

PJP (n=78) CMV-P(n=34) P-value PIP(n=78) CMV-P(n=34) P-value

GGO, n (%) 100 100 NS Nodule, n (%) 7(8.97) 16 (47.06) <0.001
Mosaic perfusion, n (%) 25 (32.05) 10(29471) 0.78 Nodule-size, n (%) <0007
Crazy-paving pattern, n (%) /7 (8.97) 3(8.82) 0.98 Micro 1(1.28) 5(14.71)
Con(&(;;k)?GO predominance, 0.82 Small 5 (641) 11(32.35)
n (%
Cons 2 (2.56) 2(5.88) Large 1128 )
GO 759615  32(94.12) Nodule-distribution, n (%) <0.001
Equal 1(128) 0 Centrilobular 8 (23.53)
Cons/GGO distribution, n (%) 0.06 Perilymphatic 0
Segmental 6 (7.69) 5(14.71) Random 8(23.53)
Non-segmental 6 (7.69) 7 (20.59) Consolidation, n (%) 21(61.77) 0.01
Lobular 66 (84.62) 22 (64.71) Halo sign, n (%) 11(32.35) 0.0
Reticulation, n (%) 45 (57.69) 18 (52.94) 0.64
Pleural effusion, n (%) 8 (10.26) 8 (23.53) 0.07
Cyst, n (%) 13(1667)  4(11.76) 0.5] Du CJ, et al. Infect Dis Poverty 2020




CT features of Viral Pneumonia

Typical C'T Findings

Bronchial Pleural

Common Wall Thick- Effu- Systemic
Name Distribution Consolidation GGO Nodule ening sion Involvement
Varicella- Multifocal Rare Surround- 1-10 mm (in UC Rare Skin rash
zoster ing halo late phase,
virus calcifica-
tion)
CMV Diffuse Siet SiStatet ++ UC Rare Not definite
Measles Multifocal Rare + + ucC C Hilar LLAP, gastroen-
teritis, encephalins
Influenza Airway, multi- + + ++ C UC  Not definite
focal
Human Peripheral, +++ + Rare ucC Rare Not definite
coronavi- multifocal
rus

Koo HF. et al. RSNA 2018



Chest Xay Features of COVID in ED

diverse and noispecific

Interstitial Pattern Alveolar Pattern
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59 y/o male k

61y/ofemale | 65 y/o male 78 y/o female
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CT Features of COVI1D

GGO and dense consolidation
Reverse halo sign (organ. Pneumonia)

Bil. multifocal GGO

CrazyPaving

Subpleural
reticulation

KannelP, et al. Radiciogy 2021



Radiological Features of COX{D

Category and Description NOrth America ConsenSl Category and Description Br|t|sh

Typical appearance
Peripheral, bilateral GGO with or without consolidation or
visible intralobular lines (crazy paving)
Multifocal GGO of rounded morphologic presentation with
or without consolidation or visible intralobular lines
(crazy paving)
Reverse halo sign or other findings of organizing pneumonia
(seen later in the disease)
Indeterminate appearance
Absence of typical features AND presence of:

Multifocal, diffuse, perihilar, or unilateral GGOs with or
without consolidation that lack a specific distribution;
that are nonrounded or nonperipheral and lack a specific
distribution; or that are nonrounded or nonperipheral

Atypical appearance
Absence of typical or indeterminate features AND presence of:

Isolated lobar or segmental consolidation without GGO

Discrete small nodules (centrilobular, “tree-in-bud”)

Lung cavitation

Smooth interlobular septal thickening with pleural effusion

Classic COVID-19: 100% confidence
Lower lobe predominant, peripheral predominant, multiple,
bilateral foci of GGO, with or without:
Crazy paving

Peripheral consolidation
Reverse halo or perilobular pattern

Probable COVID-19: 71%-99% confidence
Lower lobe predominant mix of bronchocentric and
peripheral consolidation
Reverse halo or perilobular pattern
GGOs scarce
Indeterminate: <70% confidence for COVID-19

Does not fit into definite, probable, or non—COVID-19
Non-COVID-19: 70% confidence for alternative
Lobar pneumonia
Cavitating infections
Tree-in-bud or centrilobular nodularity
Lymphadenopathy, effusions

Established pulmonary fibrosis o




Nodules

ARound to oval opacities less than 3cm
AWide ranges of differential diagnosis
A Solitary nodules vs. multiple nodules

ASecondary changes
A Cavitation, calcification, surrounding GGO

AMajor causes of infective nodules

A Mycobacterium (MTB, NTM), fungus,
nocardiosisseptic emboli

Cavity

AThickwalled, gadilled areas

AWithin a mass/nodule or
consolidation

ABacterial infection
A Lung abscess
A Septic emboli
AMTB
ANTM

AFungal infection
A Aspergillus



Centrilobular Disease Perilymphatic Disease
Bronchioles

M
nterfobular
“"{‘ R
\‘ ‘
Centrilobular } — N
Centrilobular Disease Perilymphatic Nodules Random Nodules
Airway spread Lymphatic spread Blood stream spread
B Sarcoidosis Disseminated fungal infection
Fungal Infection Silicosis Miliary Tuberculosis
Virus Lymphangitic spread of cancer Septic emboli (vegetations)
Bacterial Coal worker pneumoconiosis Metastatic diseases
Aspiration Leukemia/Lymphoma Langerhan cell histiocytosis

Primary pulmonary cancers
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Treein-bud Lesions

bronchocentriaistribution
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Early PTB
- Nodular and linear opacity in LB6 in LB6
- Sputum smear-|, BAL AFB (+), TB culture (+), ID: MTB
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A 65 y/o female

A s/p renal transplant
2 yrs

A s/p LTBtx

Low grade fever for 1
week



