ICB5777 - Physiopathology of Infectious Diseases
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PROVOCATION:
WHY WE TALK ABOUT
RESPIRATORY
SYNDROMES?




RECENT WORLDWIDE EPIDEMIOLOGY

1. Ischaemic heart disease

According WHO data, globally 5 of top

diseases are related to respiratory

. Lower respiratory infectio d i S ea S es;

e Dt ot Respiratory diseases are predominantly

9. Kidney diseases pUbliC health issues in |OW-midd|e and |OW
o mubeons income countries.

Communicable, maternal, perinatal and nutritional conditions
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Moncommunicable diseases

Source: WHO e




MEANING OF RESPIRATORY SYNDROMES

Respiratory syndromes encompass various conditions affecting respiratory
functions, most of all associated to decreased lungs function;

The lungs function could be pathologic altered by restrictive and
obstructive conditions:

Restrictive Obstructive

Reduction of airflow and Reduction of lungs

compliance to the lungs volume by any condition,
generally by lesions
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DIFFERENCES OF RESPIRATORY SYNDROMES

Excessive inflammation

Airway narrowing

Pulmonary cavitation
Distortion of airways

Bronchogenic spread and
endobronchial disease
Caseous necrosis leads

to break down of cavitary
lesions, which pass through
bronchial walls

Bronchiectasis

Destruction of elastic and

muscular components of
bronchial walls

Obstruction

Reduced capacity
to expel air out of
the lungs

Decrease in FEV1

Excessive fibrosis

Stiffening of lung

Restriction parenchyma

Reduced capacity
to inhale to full

potential

Fibrotic bands

Decrease in FVC

and/or increase in Bronchovascular

distortion

FEV1/FVC ratio

Pleural thickening

-

Source: Ravimohan, 2018 -~
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DIFFERENCES OF RESPIRATORY SYNDROMES

COPD ASTHMA
Neutrophils Eosinophils
No airway Al rway
hyperreactivity hyperreactivity

No bronchodilator Bronchodilator

response response
No corticosteroid Corticosteroid
response response

‘Wheezy bronchitis’

Source: Barnes, 2005
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MAIN RESPIRATORY DISEASES

Obstructive

Asthma
Sarcoidosis
|diopathic promonary fibrosis
Neuromuscular disease
Pneumocystis pneumonia
Tuberculosis
Tropical Pulmonary Eosinophilia
Loeffler Syndrome
Aspergillosis

Restrictive

Chronic bronchitis
Emphysema
Cystic fibrosis
Bronchiolitis
Bronchioectasis
COVID-19
Tuberculosis
Bacterial pneumonia
Aspergillosis
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that could recruit some immunological ce

-

ACUTE RESPIRATORY DISTRESS SYNDROME

Syndrome with relationship of a initial non cardiogenic/pulmonary disease/condition

ls and mediators (chemokines, adhesion

molecules, complementsystem molecules, cytokines, lipid mediators)

l EROS production

Activation of immunological cells, elevated leucocyte adhesion, capi
vasodilation and junctions instability and pulmonary edema = alveo

lar leaking,
ar lesion

l Flevated alveolar lesions and edema

ARDS and possibility of reduction of blood flow and hypoxemia = higher chance to

trigger multiple organ failure

Source: Hussain et al, 2020; Huang et al, 2024~




ARDS IMMUNOLOGICAL MECHANISM

Bacteria, virus, fungi, trauma, gastric contents, etc.

/Edema fluid

AT Il cell death
AT | cell : .
activation\ / and impaired AFC
i "o
I LA - | |
. - (o Microthrombi
e . formation
Bis T cell
O IL-1B, IL-6, IL-8,
T cell TNF'U, ROS, etc NETs
]
Monocyte
DC

Endothelial cell
activation

Alveolar-capillary
dysfunction

Neutrophil RBC

Injured endothelial
cell

Sepsis, pancreatitis, transfusion, etc.

Source: Huang et al, 2024 -~




COVID-19
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COVID-19

e Viral diseases transmitted by SARS-CoV-2
e Responsible for the latest global pandemic

e First emerged from Wuhan, in China




EPIDEMIOLOGY

Number of COVID-19 cases reported to WHO (cumulative total)
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increase on previous 7 days

Reported COVID-19 cases
World, 7 days to 15 September 2024

Number of COVID-19 cases reported to

WHO (cumulative total)
World

Country Cases

United States of
America

103m

China 99.4m
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EPIDEMIOLOGY

Number of COVID-19 deaths reported to WHO (cumulative total)

@
. +931
. 7'067'260 increase on previous 7 days
. Reported COVID-19 deaths
. '... L World, 7 days to 22 September 2024
oo ° oot .
o, l-l "
.. N o Number of COVID-19 deaths reported to
0 . : WHO (cumulative total)
o World
o
. L
® - Country Deaths

United States of
America

1.2m

WHO Regions
B Africa B Americas [ Eastern Mediterranean [ Europe [ South-East Asia
Western Pacific

Brazil 702k

https://data.who.int/dashboards/covid19/deaths?n=c f




COUNTRY

CHINA

USA

BRASIL

POP.”

1,441,800,000

334,201,000

203,062,512

EPIDEMIOLOGY

CASES

99,380,194

103,436,829

37,511,921

DEATHS

122,352

1,200,360

702,116

INCIDENCE

7%

31%

18,5%

MORTALITY

0,008%

0,36%

0,35%

LETALITY

0,12%

1,1%

1,8%

* The population size was considered at the midpoint of the period from the beginning of the pandemic until today - 2022.
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SARS-CoV-2

Toroviringe
e Phylogeny
GENUS
Nidovirales — Coronaviringe < SUBFAMILY Alfq
ORDER FAMILY Beta —— SARS-CoV-2

Coronaviridae
Gamma
Delta

e RNA genome of ~30kb
e 4 structural proteins:

o Spike (S)

o Envelop (E)

o Membrane (M)

o Nucleocapsid (E)

HCoV-229E

MHV

'~ SARS-CoV

MERS-CoV

IBV

e 5 cap and 3' poli A tail

FEHR and PERLMAN (2015)




e Virion
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KE Z. et al. (2021)

e Spike protein
 Virion are approximately spherical
o Contain granular density — N-

—135 !

packeged genome

e Diameter: 91

+ 11 nm

SARS-CoV-2

e Invasion of the Cell

b 2) Cleavage of
5 prom in

“JAH&- CoV-2

3) Activatic n Dl
*:-?! ma
i4) Fusion of viral and
|I fI'II‘!‘fllt”r“ll."‘l
Y Y Acti .]teu:l‘ii_' ) .j.'*
l r r- (

ACE? Protease
IMPRSS2

LAMERS and HAAGMANS (2022)

e The first cells targeted are likely
multiciliated cells in the nasopharynx or
tracheaq, or sustentacular cells in the nasal
olfactory mucosa

e S protein affaches to the receptor

e Protein S cleavage

e Membranes fusion

Target cell




THE SYMPTOMS

e Mild Disease e Incubation period
81% with fever, fatigue and dry cough. Less estimation

common symptons: headache, dizziness,
abdominal pain, diarrhea, nausea, and vomiting

1.0

0.8 -

0.6+

e Severe Disease

14% with dyspnea, respiratory frequency 0.4+

>30/min, blood oxygen saturation <93%, partial
pressure of arterial oxygen to fraction of
0.0

0.2 -

Proportion of Symptomatic Cases

inspired oxygen ratio <300, and/or lung | | | | |

infiltrates >50% within 24 to 48 hours U 5 10 15 20
Days Since Infection

LAUER et al. (2020)

e Critical Disease « Incubation period: 5.1 days
5% with respiratory failure, septic shock, » Symptom onsef will occur within 11.5
and/or multiple organ dysfunction or failure days (Cl, 8.2 to 15.6 days) for 97.5% of

infected persons




IMMUNOPATHOLOGY

CD-H
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IMMUNOPATHOLOGY

a. Depletion and exhaustion of Iymphucytas

b. Increase of neutrophils

. 2 @
= Lymphopenia
THF-q, IL-B, T celll
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Potential mechanisms of SARS-CoV-2-induced immunopathology
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d. Antibody-dependent enhancement (ADE)




IMMUNOPATHOLOGY

Clinical implications of SARS-CoV-2-induced immunopathology

' }
The effect of lymphopenia on The effect of elevated cytokine
microbiota infection production on severe syndromes

T cell 1 IL-6, IL-10, IL-1B
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Healthy alveolus
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LAMERS and HAAGMANS (2022)

5

IL-1f. IL-B, TNF,
TGF, CCL2/3/7/8

m Macrophage Endarhelial

ARDS

COVID-19-associated ARDS
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Mild or symptomatic case

Magnitude

i

.lr"'-r'-.-r'

Time

Severe COVID-19

e

—

Magnitude

Time

LAMERS and HAAGMANS (2022)

ARDS

* Rapid IFN response
* Few or no symptoms

* Controlled viral replication

—— Virus replication
— Type I/l IEN response
—— Disease

* Delayed or poor IFN
response

* Increased viral replication

* Potentially fatal disease

* Auto-IFN antibodies

* Mutations in IFN or TLR
signalling genes

* Poor plasmacytoid
DC responses

* Inflammatory monocytes
and neurophils

* Immunothrombosis

e The virus spread likely is a result of
poor or mistimed immune responses
e Especialy IFN and Il




ARDS

e Alveolar Damage |
e May be direct effect of the infection of alveolar

type 2 (AT2) cells or an indirected effect
caused by local inflamation
e AT2 cells are responsible for secreting
surfactants
« DAPT:
o damage-associated transient progenitor
phenotype
o lung injury and failure to fully diferentiate
into AT2 cells
e The disrupted epithelium and endothelium
allow fluid to leak into the alveoli
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ARDS

e Immunothrombosis:

Platelets .| PAI1T —— Fibrinolysis | Fibrin

Sictive TF
e _J—Inactive TF ME Tesis _ ¥

9 S Extrimsic \ ’__ [hrombus
J, _ coagulation S T
,J _ CDs’ [ €™ *
cytotoxic  § e
ey |".-1'.u ocyte g % ., “,':u’ |\}.:.I_a||IL “ el
Neutrophil i‘ﬁ B 20 IL-1B, 1L-B, TNF, j *, »
Activated platelets : -.1_- ¢ CCL2#3/7/8 e " |IL-8,CCLZ

_amme . - a - i = p e e
C Mf " N, = el el g

.8 Exposed collagen ——— Intrinsic coaqulation

fype Al IFN, IL-6, FAIL = 24 Endothelial activation
— — % 'L — = — — 1 — i 1 L —_—
1o
Replication ;I:"_ e Cell death

LAMERS and HAAGMANS (2022)
Exposion of subendothelial extracellular matrix attracts and activates platelets, iniciating coagulation and

leading to fibrin deposition

Immune cells, like monocytos and neutrophils are attracted, but these have dysfunctional phenotypes and
promote inflammation and coagulation

Neutrophils release NETSs, promoting microthrombi

Finally, leads to the formation of fibrin thrombi and depletion of platelets

Fibrinolysis may be reduced owing to thigh plasminogen activator inhibitor 1 (PAIT)




ARDS

e Apoptosis:
 Macrophages in the alveoli may adopt a pro-inflammatory profibrotic phenotype and when infect may go
INnfo pyroptosis
» Pyroptosis: programmed cell death primarily associated with the immune response to infections
e Hiperinflammation may promote PANoptosis of T cells

 PANoptosis: programmed cell death that integrates features of apoptosis, pyroptosis, and necroptosis

MECHANISM GSDME —+ Pyroplosis

FADD
IFN-y FIPK3
-|- -I' T MLKL = Necroptosls

o KARKI et al (2020)




ARDS

Healthy alveolus COVID-19-associated ARDS
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Thromibus formation

CO1E" eytotoxic T cell

The end result is a focal
pattern of highly inflamed
and flooded lung tissue,
impairing oxygen exchange
and leading to hypoxaemia.




BACTERIAL
PNEUMONIA




PNEUMONIA

Pneumonia is the acute inflammation of the lower respiratory
tract and lung parenchyma. It can be caused by a wide variety of
microorganisms, including bacteria, viruses, and fungi. Common

categories of pneumonia include:
o Community-acquired pneumonia (CAP): infection acquired

outside of the hospital setting.
e Hospital-acquired pneumonia (HAP): infection acquired after
at least 48 hours of hospitalization. Ventilator-associated

pneumonia (VAP) is also a subcategory of HAP that-occursin
patients receiving mechanical ventilation.




EPIDEMIOLOGY

Deaths from pneumonia, 2021 Our Worid

The estimated number of deaths from lower respiratory infections.

Modata O 5,000 10,000 30,000 100,000 300,000 A1 million
I I I ——

Data source: IHME, Global Burden of Disease (2024) OurorldinData.org/causes-of-death | CC BY
Note: Deaths from 'clinical pneumonia’, which refers to a diagnosis based on disease symptoms such as coughing and difficulty
breathing and may include other lower respiratory diseases.




GROUPS OF RISK

Pneumonia occurs when an organism’s ability to penetrate and
infect the lung parenchyma overcomes the host's defense
mechanisms, being most common at the extremes of life:

e Children under 5 years old: lack specific splenic functions

required for immunoglobulin responses to polysaccharide

. antigens
- e Elderly people: breaches in their defense systems,
o & associated with risk factors (tobaco smoking and comorbid
8 Y
: £ conditions)




MOST COMMON PATHOGENS

e Among patients who seek medical attention, S pneumoniae is by far

the most commonly isolated bacterial pathogen, accounting for
more than 25% of cases of CAP worldwide.

o Milder presentations are more likely to be caused by M pneumonia,
C pneumoniae, and viruses, although S pneumoniae still
predominates

e More severe presentations commonly involve Staphylococcus

aureus, Legionella, and H influenzae

e Most found in ICU include bacilli gram-negative as Acinetobacter

SRR and P. aeruginosa.



https://www.sciencedirect.com/topics/medicine-and-dentistry/pneumococcus
https://www.sciencedirect.com/topics/medicine-and-dentistry/staphylococcus-aureus
https://www.sciencedirect.com/topics/medicine-and-dentistry/staphylococcus-aureus
https://www.sciencedirect.com/topics/medicine-and-dentistry/legionella
https://www.sciencedirect.com/topics/medicine-and-dentistry/haemophilus-influenzae

SYMPTOMS

Pneumococcal pneumonia in humans.

PATTERNS:
e CAP: Lobar pneumonia

e HAP: bronchopneumonia

o fever
e chills o Atypical pneumonias:
Clinical presentation * cough | interstitial pattern
s productive sputum
* pleuritic chest pain e Imaging: chest radiograph,
chest ultrasound, or chest
 mental status changes tOmOgraphy
Complications * shock o Laboratory changes:

e respiratory failure . .
leukocytosis or leukopenia

Source: Borsa N, et al. 2019




STREPTOCOCCUS PNEUMONIAE

e Gram-positive bacteria

e Natural competent (risk of acquired resistance)

e Colonizes the mucosal surfaces of the host nasopharynx and
upper airway, but can spread to the sterile regions of the lower
respiratory tract, leading to pneumonia
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VIRULENCE

e Capsular polyssacharide: prevents entrapment in

the nasal mucus and protects from phagocytosis.
e Cell Wall: teichoic acid with phosphorylcholine

(ChoP), which mediates bacterial adherence to
the receptor for platelet-activating factor (rPAF)
e Surface proteins: PspA inhibits complement-

mediated opsonization and prevents bactericidal
activity of apolactoferrin; PspC induces the
process of endocytosis, binds to IgA and factor H,
preventing formation of C3b

e Other proteins: pneumolysin, neuraminidases, etc.

e Serotypes
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PATHOPHYSIOLOGY

1. Invasion and Colonization
2. Inflammatory Response

3. Exudate and Consolidation:
-pulmonary consolidation =
alveoli fill with fluid

-red hepatization

-gray hepatization

4. Alterations in Gas Exchange
5. Complications (cell wall
liberation with lysis): pulmonary
abscesses, empyema, sepsis




TOLL-LIKE RECEPTORS
Spn

-

TLR2

TLRS

IMMUNE RESPONSE

IMMUNE CELLS DYNAMIC

' .Spn
i
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!
EC . .
TLR4
X
/ .
L‘l '
T-cells ;

Dockrell DH, Whyte MKB, Mitchell TJ. Pneumococcal pneumonia: mechanisms of infection and resolution

= (@) . Opsonization + Phagocytosis
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LF EPIDEMIOLOGICAL STATUS

Distribution of lymphatic filariasis and status of preventive chemotherapy (PC) in endemic countries, 2024

! Egypt Bangladesh Lao People's Democratic Republic
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| 2020 %
Endemic countries and territories where LF was eliminated as a public health problem
1S [ Endemic countries and territories not implementing PC or not reported in 2023
[ Endemic countries and territories implementing PC in 2023 with geographical coverage 100%
[1 Endemic countries and territories implementing PC in 2023 with geographical coverage <100%
[ Endemic countries and territories under post-MDA (Mass Drug Administration) surveillance [ ] Non-endemic countries and territories
[1 Endemic countries and territories pending impact survey [ ] Notapplicable
The boundaries and names shown and the designations used on this map do not imply the expression of any opinion Data Source: World Health Organization SR
whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or Map Production: Control of Neglected Tropical Diseases (NTD) \\,f \JJ WOI'ld Health
area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent World Health Organization \'.l! Ey Orga nization

approximate border lines for which there may not yet be full agreement. © WHQO 2024. All rights reserved

Since 2000, the WHO goal to
eliminate LF as public health
ISSUE;

Distributed mainly at Tropical
and  Subtropical  countries
worldwide;

Affects about 120 million
people in 72 endemic countries.

Source: WHO e




LK ETIOLOGY

Popularly known as elephantiasis

Mosquito-borne infection by repeated bites of
infected female Aedes spp./Anopheles spp./Culex
spp./Mansonia spp. genus with L3 larvae state of
nematods (also known worms) of Filarioidea family:

e Wuchereria bancrofti (90% of total registered

cases)

e Brugia malayi. )

J _j' '
i o
J ¥

e Brugia timori;

Described as one of Neglected Tropical Diseases " "

(NTDS), Source: FIOCRUZ and USP

o
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LF LIFE CYCLE

ODPDx Brugia malayi

Mosquito Stages o Mosquito takes a blood meal
@ (L3 larvae enter skin)

p—

0 Migration to mosquito

L3 larvae state is the infective form;

Metaxenic cycle;

Adults will be fixed on lymphatic

vessels; e —

\ o Mosquito takes

e Microfilariae shed sheaths, a blood meal

Female worms release microfilariae

and migrate to thoracic muscles

&

state to enter blood peripheral
@‘ Infective stage

5 Diagnostic stage

circulation.

o

Human Stages

,\d

e Adults in lymphatics

l

Adults produce sheathed
microfilariae that enter
{g peripheral circulation

Source: DPDx/CDC

p




Asymptomatic

Hidden damage

ymphatic  vessels

LF CLINICAL FEATURES

Acute symptoms

on  Most commom symptoms
and  like pain, fever, edema,

circulatory ~ organs as  nausea, fatigue and

kidney

vomiting by filarial attack;

Could increase severity to
chronical state.

Chronical symptoms

_ymphangiectasis,

ymphedema, hydrocoele,
chylocoele, elephantiasisis

ey

Source: Andrea Peterson

(www.neglecteddiseases.gov) -~



http://www.neglecteddiseases.gov/

/) !
LF IMMUNOPATHOLOGY

Regulatory immune responses Type 2 immune responses

After recognition by antigen

Bregs

Mo-MDSC presentation, adults and

V¢ microfilariae guides to majoritary
71 <O Th2 immunological response;

B cells
|

Cytokines and  macrophage

activation profile are mainly to

antinflammatory profile;

Eosinophils  proliferation  are
upregulated by Th2 profile.

Neutrophils

_ NK cells
\B:VPG 1 immune responses Source: Ehrens et al., 2022




LF IMMUNOPATHOLOGY

Parasite interference with the immune system resulting in prolonged parasite survival

ES-62
ES-62 AsnRS
ASnRS Galectins
B " . o Disruption antigen P |'ugt\:-ffl ss:rwld: nes Complement
Filarial nematode or antigens processing -
° . ° . Alter Th2 response,
aln adults an MICrofTiiariae \ X S,
! + Naive CD4+ COMPLEMENT
= T cell Macrophage

drives the innate and adaptive | $]

response to antinflammatory and Va T

TGF-p
Tfh cell IL-4 [

allergenic profile; ST 7A
#,
N %60 ©
= —

ES-62 B-cell receptor
desensitisation

Th2 cells
MIF Alternative macrophage

Inhibition of inflammatory e e [

L ..
mediators ike complement i )(k\; o

system IS an important &= oo X [,

Neutralization of
toxic mediators

mechanism to roundworm survival. e *\

Mast cell
degranulation

Thioredoxins "
Glutathion-S-transferase * *°
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WHY EOSINOPHIL RESPONSE IS IMPORTANT?

Main innate cell
associated to LF
response;

The eosinophilic response
is related to progression
of disease by “protection”

Vaccination and
challenge infection

Activation &
degranulation
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Adult worm

Eosinophil-mediated Protection
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LF PATHOPHYSIOLOGY

A Normal lymphatic drainage in absence of parasitic infection

N = 2= 2 - °5 — B~ Chronical status relates by live and

s matare dead adult forms still on lympathic

B Slight impairment of lymphatic drainage in acute infection V@SS@'S, Causing |ymphangieCtaSia;

Sligh'r impairmant
— e —_— —
slight hypertrophy of Filarial parasite  Lymphatic

tacs? s Depends many cofactors to

¢ Impaired lymphatic drainage and vessel remodeling during chronic infection/ elephantiasis

Toxins released by dead or live diseasels eVO|Ution |ike baCterial

rasites lodged in vessel
paras E Immune response

Meutrophils

Asyrnptomatic or
Mild lymphedema

Remodeling of LMCs,
impaired contractility, Wolbachia Macrophages
Viessel fibrosis ¥ ﬁ

infections to guides lymphedema

Impaired lymph flow
Retention of fluid
Dilated vessel

& J-mnmthmphedunl ‘
D0 O svunoricc This lymphedema could evolute to

Lymphangiogenesis
Filarial parasite Non functional EC dysfunction?

oty s elephantiasis

Reduced muscle coverage Retrograde flow

Source: Chakraborty et al., 2013
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1. Mf circulating 2. Mf binding 3. Mf trans-endothelial

Alt f d |t t t in the blood vessel to endothelium migration

nougn OT adults concentration {
i " : : : 2 flow rate
in lymphatic vessels, microfilariae 8 - A
(MF) migrate between blood s %
vessels; L, =
Could migrate by trans-endothelial =(4®) = C3 (other unknown igands) @ = VEGF

T(T'Y) = CRS3 (other receptors)

junctions by  binding  and
endothelium activation:;

One of majoritary organs affected
by this MF activity are lungs.

= PECAM

4. Mfin lungs’
capillaries

Source: Lorusso et al, 2015 e




TROPICAL PULMONARY EOSINOPHILIA
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T cell i
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Genes
Antigen
presentation
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Healthy lung

ow IL-4/I1L-13
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TPE lung

CD24*'CD116* migDCs
TLRs and cytokines
Maturation markers

Chemakine receplors
ﬁ-ntlgen presentation

e _' ROS generation
Tt/ Degranulation
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i genes
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Source: Ganga et al, 2023

Excess of MF on pulmonary

capillars -> granuloma

Induction of excessive
antinflammatory and regulatory T

and B profile cells and cytokines;

Excessive eosinophilic cells and
use of containment mechanismes.

Source: Khemasukan et al, 2016;
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Peripheral
allergenic

resSponse

TPE-LF PATHOPHYSIOLOGY

eosinophilic
(5000-

80,000/mm3)-> asthma-like are

related to

PE

Malaise, anorexia, weight loss,

dry cough and dyspneia.

Source: Porsjberg et al., 2023

Epithelial dysfunction
(Disrupted barrier, aberrant inflammatory response

to asthma triggers)

i A
e recr

Epithelial transition: goblet cell
hyperplasia
(Mucus hypersecretion)

<> TRMs DCs ILC2  Th2
Key cytokines: TSLP, IL-33, IL-25, IL-4, IL-5, IL-13, IL-8

chymase, EPX, ECP, EDN
Growth factors: EGF, TGF-f3, VEGF

Immune hyper-responsiveness and trained immunity

Eosinophils

Key inflammatory mediators: leukotrienes, PGD, histamine, tryptase,

Mast cells >

-

Airway remodelling
(basal membrane, fibroblasts)

Exacerbations

Loss of lung function
(typically irreversible: fixed
airflow obstruction)

Reduced lung function
(potentially reversible with
anti-inflammatory treatment)

& Immune

!

ASM pathology

immune mediators)

(hypertrophy, hypercontractility, mast cell infiltration, release of

hyper-responsiveness
(aberrant response to
asthma triggers: tendency
to inflammatory bursts)

Airway remodelling;
(basal membrane
thickening:

subepithelial fibrosis)

ASM hypertrophia
and mucosal oedema

Airway
hyper-responsiveness

/

Variable airflow obstruction

¥

Bronchospasm

Wheezing, dyspnoea, cough

Sensory nerve

)dysfu nction

Mucus hypersecretion

Irritative cough: provoked by
environmental triggers

Cough T

hypersensitivity

Cough with phlegm

(goblet cell hyperplasia) ~——» dyspnoea and wheezing

Airway T2 mucosal
inflammation

(eg, mast cells,
eosinophils)

\ Elevated T2 biomarkers
(FeNO or eosinophils)
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Diagnosis

Clinical and epidemiological
features/evidences:

Laboratory diagnosis:
Direct detection by MF in fluids and adults
worms by biopsy; chest ultrasonography;

Indirect by allergic tests for eosinophilia
and hypersensibility and serological tests

o

TPE AND LF DIAGNOSIS AND TREATMENT

Treatment

Diethylcarbamazine (DEC) is the main drug

option to treatment to adults and MF;

Association DEC with albendazole or

livermectin

Source: Ottesen, 2006; Newman et al, 2023
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Vector surveillance and control;

Health politics associated to One Health
approach;

Sanitary education to population

LF CONTROL

Pan American g:;r-h*@, World Health
Healt 4 '4-1;:’ Organization

€ ) Health g
=%’ Organization —— .
Americas Region N

Home ' News /' Brazil eliminates lymphatic filariasis as a public health problem

Brazil eliminates lymphatic filariasis as a public
health problem

L n

30 Sep 2024

Source: OPAS/WHO; Newman et al, 2023
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Characteristics
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Encapsulated Fungi (C. gattiiand C.

neoformans)
Infects Principally the Lungs, skin and Brain
(can infect other parts) 16
C. neoformans is more common in Do
immunocompromised patients ~) ©
C. gattii is more common in immunocompetent |
pafients. | :




Epidemiology

C. neoformans is found worldwide, mainly in pigeon droppings
and other bird droppings. It is a common cause of fungal
meningitis, especially in patients with HIV. C. gattii, on the other
hand, is more prevalent in tropical and subtropical regions,
such as Australia and the northwestern United States, where it
also affects individuals without overt immunosuppression.

More recent studies report an annual global cryptococcal
burden of 223,100 cases, with Sub-Saharan Africa showing
the largest burden of the disease, with a reported annual
mortality of 181,100

Source: Rajasingham R, Smith
RM, Park BJ, et al.
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Symptoms

2N
i\
(/2

Cryptococcosis symptoms depend on which part of the body is affected. Symptoms
of lung infections can include cough, shortness of breath, chest pain, and fever.
Symptoms of cryptococcal meningitis can include headache, neck pain, sensitivity
to light and confusion, or altered behavior




Eyesw
Retinitis

Optic Neuritis
Papilledema
Endophthalmitis ./

Heart
Myocarditis

Pericarditis
Endocarditis

Skin Lesions

Cellulitis

Modules Abscesses
Acneiform Papules

Renal Graft

Panniculitis Subcutaneous J

Urinary Tract Infection
Pyelonephritis J

Gastrointestinal W

L

Cryptococcal peritoneal granuloma
Peritonitis Hepatitis Esophageal
Gastrointestinal Cryptococcosis

| [
L

I"‘-

p

Brain

Leptomeningeal or Parenchymal Lesions
Hydrocephalus

Cranial nerve palsy

Lungs

Multiple or Single Nodule
Nodule or Alveolar Infiltrates
Cavitary Lesion
Consolidation

Mass

Pleural Effusion

Musculoskeletal
Osteomyelitis

Myositis

Transverse Myelitis
Lytic Bone Lesion

-

Genitourinary
Urinary Tract Infection
Pyelonephritis
Granulomatous
Interstitial Nephritis

Prostatitis
.

Conditions caused by
Cryptococcal infection in the
host

Source: Qureshi Z A,
Ghazanfar H, Altaf F, et al.




Uncontrolled fungal growth

CNS infections Pulmonary infections

Bronchiole

o\,

Cryptococcal meningitis Cryptococcal pneumonia

Scarce fungal growth

Common in immunocompetent hosts

& ap Toall
"ﬁ‘ Dendritic cell
‘ Fibroblast

s Macrophage

J8 Multinucleated
= giant cell

%. Epithelicid
© macrophage

Cryptococcomas (Cryptococcal granuloma)

Conditions caused by
Cryptococcal infection in the
host

“Clinical manifestation of cryptococcal infection. The most
common clinical manifestation of cryptococcal infection
are CNS infections, which cause cryptococcal meningitis
(Left in the upper panel). Pulmonary infections are the
result of initial infection through inhalation of infectious
propagules (Right in the upper panel). Another
manifestation is cryptococcomas (Lower panel), which is
formed by an inflammatory response in brain, lungs, skin,
and other organs, thus it is more common in
immunocompetent hosts. It may subsequently appear in a
complex granuloma, including various macrophages. CNS

Central nervous system”
Source: Zhao, Y., Ye, L.,

Zhao, F. et al.




Infection Mechanisms

Cryptococcus dissemination

P

+ Phagocytosis

Immunomodulation <=

T CNS dissemination :|

GXM
GXMGal

. + E-cadherin

Urease
.......... vy
...... ‘—

damage o

Environment
spores

Respiratory Barrier

\ vomocytosis //
\ /#

e/ \ @
N &

Wi >
Y b lytic exocytosis

Blood-Brain Barrier

Source: Diniz-Lima |, Fonseca
LMd, Silva-Junior EBd,
Guimaraes-de-Oliveira JC,
Freire-de-Lima L, Nascimento
DO, Morrot A, Previato JO,
Mendonga-Previato L, Decote-
Ricardo D, et al.

First morphological changes in Cryptococcus spp. inside the host and its
dissemination mechanisms through the respiratory and blood—brain

epithelial barriers.




Immunological
Response

Immune response against
Cryptococcus spp. and its capsular
polysaccharides
immunomodulatory effects.

Cryptococcus immune response
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