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Common pulmonary infection in Taiwan

ÅBacterial pneumonia
ÅTypical bacterial infection
ÅAtypical bacterial infection
ÅTuberculosis
ÅNon-tuberculosis mycobacterium

ÅViral pneumonia: Influenza, CMV, measles, COVID-19

ÅFungal infection
ÅCandidiasis
ÅCryptococcosis
ÅAspergillosis
ÅPneumocystis jiroveci
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Always start from PATTERN
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Patterns in CXR
ÅChest wall/pleural lesions
ÅMediastinum lesions
ÅHilarenlargement
ÅAir space diseases (alveolar process)
ÅAtelectasis
Å Interstitial pattern
ÅSolitary/multiple pulmonary nodules
ÅHyperlucentlung
ÅSolitary/multiple lucent defects
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Common Patterns of lung infection

ÅAlveolar process (consolidations)

ÅGround glass opacities

ÅNodules

ÅCavities

ÅPneumatoceles

ÅOther associated findings: pleural effusion, rib destruction
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Airspace Filling
ÅIncomplete filling
ïGround-glass opacity
ïComes from inflammatory cells, 

exudates, fluid

ÅComplete filling
ïConsolidation
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Chronicity of the Alveolar Process

ÅAcute: HEEP
ïHemorrhage

ïEdema

ïpul. Embolism

ïPneumonia
ÅBacterial

ÅViral

ÅFungal

ÅChronic: BALLS
ïBAC

ïAlveolar proteinosis(PAP)

ïLymphoma

ïLipoid pneumonia

ïSarcoidosis

ïSubacuteinfection
ÅTB, fungal
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Å81 y/o male

ÅDyspnea and 
productive cough 
for 2 weeks

ÅWBC: 37600, band: 
4%, CRP; 13.56

ÅSputum Gram 
stain: GPC 
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Dx: 
Community Acquired MRSA
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Å33 y/o male

ÅDyspnea and 
productive cough for 
1 weeks

ÅChronic alcoholism

ÅSputum Gram stain: 
GNB

10



Sputum culture: KP
Blood culture:KP
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Day 3 Day 7 Day 14
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2 months later
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Å75 y/o female

ÅLow grade fever and 
dyspnea for 3 weeks

ÅT2DM

ÅSputum Gram 
stain/culture: 
negative

ÅAFB: 2+, culture: 
MTBC
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Invasive Pulmonary Aspergillosis
in a patient after liver transplantation
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Invasive Pulmonary Aspergillosis
2020 Revised EORTC-MSG criteria for 

invasive pulmonary aspergillosis

Donnelly JP, et al. CID 2020

Common image findings in IPA

Greene RE, et al. CID 2007
16



Psoriasis

Coates, L. C., & Helliwell, P. S. (2017). Psoriatic arthritis: state of the art review. Clinical Medicine, 17(1), 65.
EurRespir J . 2016 Jan;47(1):45-68. 

Category Immune status Duration Symptoms Radiology Mycology

Simple 
aspergilloma

Immuno-

competent
җ о

months

Minor or no
symptoms

Singlecavity with a fungal ball
without progression (stable)

AspergillusIgGor 

Culture 
Histology 

(Hyphae within cavity)

CCPA
Pulmonary +/-

systemicsymptoms
җ м cavities+/- aspergillomas

with overt progression

CFPA
Major impairment of 
respiratory function

Severe fibrosisҗ н ƭƻōŜǎ + 
CCPA

Aspergillus 
nodule

Minor or no
symptoms

җ м ƴƻŘǳƭŜǎ ( < 3 cm)
+/- central cavity

Histology (Biopsy) or 
AspergillusIgG 

SAIA
Moderate
immuno-

suppression

м ҍ3
months

Pulmonary + 
systemic symptoms

Progressive consolidationw/ 
abscess formation

Histology 
(Hyphae tissue invasion)

Serum 
galactomannanor 

AspergillusIgG

Chronic Pulmonary Aspergillosis



Ground glass opacities

ÅLung opacity with visible bronchovascularmarkings

ÅPartial filling of alveolar spaces

ÅCellular infiltrate in alveolar septa or peribronchovascularinterstitium
ÅInterlobular septal thickening

ÅUsually seen in mycoplasma, PJP, CMV, HSV, and COVID-19
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Å42 y/o male

ÅCough with fever for 2 
weeks

ÅDesaturation+

ÅCD4 100

ÅAnti-HIV +
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Crazy-Paving pattern

Dx: PJP 20



Å49 y/o male

ÅCough with fever for 2 weeks

ÅAlcoholic liver cirrhosis

ÅLiver transplant 1 yr ago
ÅCellcept, Prograf, prednisolone

ÅWBC 8200, CRP 10.72

ÅBacterial culture, AFB smear, 
fungal culture, 
galactomannan: negative
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Diffuse GGO Pattern

Dx: PJP
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ÅType A
- Sharply demarcated GGO

ÅType B
- Diffuse GGO with 

inhomogeneous distribution

ÅType C
- Consolidation with GGO

TasakaS. et al. Intern Med. 2010;49:273-81
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GGO lesion 

with peripheral 

spareing-41%

GGO lesion in 

mosaic pattern-

29%

Homogeneous 

GGO lesion-24%

Air space 

consolidation-21%

Cystic formation

-21%

Linear-reticular 

opacity- 18%

Patchy distributed 

GGO- 15%

Solitary and multiple 

nodule-9%

Cavitary lesion-

6%
Fujii T. et al. J Infect 

Chemother. 2007;13:1-7
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Å62 y/o male

ÅRefractory diarrhea for 2 
weeks

ÅMalignant lymphoma, 
follicular type
Ås/p chemotherapy for 4 years

ÅLast chemotherapy 1 M ago

ÅSevere diarrhea for 2 weeks 
with weight loss 6kg

ÅShortness of breathe also 
noted

ÅColonscopy
ÅGeneral edematous change

ÅBiopsy: CMV colitis
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Diffuse GGO pattern

Dx: CMV pneumonitis
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PJP vs. CMV pneumonitis in chest CT

No significant difference With significant difference

Du CJ, et al. Infect Dis Poverty 202027



CT features of Viral Pneumonia

Koo HF, et al. RSNA 2018
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Chest X-ray Features of COVID-19 in ED
diverse and non-specific

Interstitial Pattern Alveolar Pattern
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CT Features of COVID-19

Bil. multifocal GGO Peripheral subpleuralGGO GGO and dense consolidation
Reverse halo sign (organ. Pneumonia)

Subpleural
reticulation KanneJP, et al. Radiology 2021

Crazy-Paving
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Radiological Features of COVID-19
North America Consensus British
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Nodules
ÅRound to oval opacities less than 3cm

ÅWide ranges of differential diagnosis

ÅSolitary nodules vs. multiple nodules

ÅSecondary changes
ÅCavitation, calcification, surrounding GGO

ÅMajor causes of infective nodules
ÅMycobacterium (MTB, NTM), fungus, 

nocardiosis, septic emboli

ÅThick-walled, gas-filled areas

ÅWithin a mass/nodule or 
consolidation

ÅBacterial infection
ÅLung abscess
ÅSeptic emboli
ÅMTB
ÅNTM

ÅFungal infection
ÅAspergillus

Cavity
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Tree-in-bud Lesions 
bronchocentricdistribution
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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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Pulmonary cryptococcosis
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Å65 y/o female

Ås/p renal transplant 
2 yrs

Ås/p LTBI tx

Low grade fever for 1 
week
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