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Learning objectives

e Distinguish persistent infection, hypersensitivity, and toxic exposure as drivers of
chronic inflammation.

e Explain how each driver sustains inflammation and tissue injury.

e Connect etiologic classes to mononuclear infiltration, destruction, and attempted
repair.

e Classify textbook examples using the dominant etiologic mechanism.




A chronic response persists while repair proceeds

Chronic inflammation is a prolonged response lasting weeks or months.

Inflammation Tissue injury Repair

Healing processes occur
despite persistent
inflammation.

The offending stimulus The agent and inflammatory
continues to evoke a reaction. cells can cause damage.

The defining feature is coexistence—not merely a long duration.




Two paths lead to chronic inflammation

After an acute response Without an obvious acute phase
e The initiating insult remains unresolved. e Onset may be insidious.
e Acute inflammation fails to terminate. e The response begins as a prolonged

: : process.
e A chronic reaction may follow.

e No recognized preceding acute episode is
required.




Outcome depends on removal of the insult

-~

\

Acute inflammatory
reaction

~

If the injurious agent cannot be rapidly eliminated, progression to chronic inflammation is

-~

Offending agent
removed

Resolution

possible.

Scarring is another possible outcome of acute inflammation; Chronicity is not inevitable.




Chronicity 1s not synonymous with infection

Persistent infections Hypersensitivity Toxic exposures
e Microbial agents are difficult e Host immune reactivity is e Potentially toxic agents
to eradicate. excessive or inappropriate. remain present.
e Host responses continue. e Antigens may be harmless or e Exogenous or endogenous

self-derived. sources occur.



Three distinct etiologic questions

Etiologic class Core question Example

Mycobacteria; chronic lung

Persistent infection Why does the agent remain?
abscess
Autoimmune and allergic
Hypersensitivit Why does host immunity persist? :
YP Y Y yP disorders
. . . Silica; cholesterol and other
Toxic substance What damaging material accumulates?

lipids




All classes converge on ongoing injury

Persistent stimulus

-~

Continuing local
inflammation

-~

Tissue injury and repair

N\

~

)

Persistent stimulus may be microbial, immune-mediated, or toxic.

This is a synthesis of the chronic inflammation definition and cause categories.




Persistent infection: Eradication 1s difficult

e Certain microorganisms resist prompt elimination by the host.
e Their continued presence maintains an inflammatory response.

e Examples include mycobacteria and certain viruses, fungi, and parasites.




The pathogen class alone does not define chronicity

Microbial group

Mycobacteria

Certain viruses

Certain fungi

Certain parasites

What Robbins states

Example of a persistent infection

Can persist and cause chronic responses

May evade prompt elimination

Can be difficult to eradicate

Teaching implication

Consider difficult eradication.

Not every viral infection is chronic.

Chronicity depends on persistence.

Consider host—pathogen persistence.




Mycobacteria 1llustrate microbial persistence

-
Mycobacterial infection

N

~

)

-

N

Difficult eradication

~

)

-

N

Sustained host reaction

~

)

The immune reaction may involve T lymphocytes; Some chronic responses are

granulomatous.

Persistence can maintain host inflammation over weeks to months.




T lymphocytes participate 1n persistent infection

-~

Persistent microbial
antigen

~

-~

N\

T-lymphocyte response

~

)

-~

N\

Ongoing inflammation

~

)

A delayed-type T-cell response often accompanies difficult-to-eradicate organisms.

Delayed-type hypersensitivity is discussed in the immunopathology chapter.




Delayed-type hypersensitivity is a host response

e |tis a T-lymphocyte-mediated reaction.
e |t with several difficult-to-eradicate pathogens.

e The host response may contribute to the chronic inflammatory lesion.




Granulomatous inflammation is a selected pattern

Granulomatous pattern Non-granulomatous pattern

e A distinctive inflammatory organization. e Chronic inflammation need not form

_ _ granulomas.
e Occurs in some chronic responses.

e The trigger alone does not prove a

e Not stated to occur in every infection.
pattern.

e Microscopic assessment determines
morphology.




Acute bacterial inflammation may fail to resolve

-~

\

Acute bacterial lung
infection

~

-~

Unresolved acute
inflammation

~

-~

N\

Chronic lung abscess

~

)

Failure of the acute response to resolve may result in a chronic lung abscess.

This route differs from indolent infection that presents initially as chronic inflammation.




Chronic lung abscess: Transition from acute injury

e The source specifically describes progression of acute bacterial lung infection.
e Failure of the acute reaction to resolve allows a chronic process to develop.

e A chronic abscess illustrates temporal evolution, not a distinct fourth cause
class.




Persistence and failed resolution: Related routes

Persistent microorganism Nonresolving acute infection
e Difficult eradication is central. e An acute inflammatory process precedes.
e Prolonged host exposure continues. e Resolution fails and inflammation
persists.

e Examples span multiple pathogen types.
e Chronic lung abscess is the source

example.




Infection-related damage has two contributors

The source describes ongoing tissue damage in chronic inflammation.

Offending agent Host leukocytes Repair response
A persistent microbe can Activated inflammatory cells Tissue replacement may occur
directly sustain injury. may also damage tissue. alongside injury.

Chronic inflammatory morphology reflects both the trigger and the host response.




Case: Classify a nonresolving lung infection

ILLUSTRATIVE TEACHING SCENARIO

An acute bacterial pulmonary infection does not resolve and subsequently forms a
chronic lung abscess.

Pathologic reasoning

e |dentify the preceding acute event.

e Classify the cause as an infection-associated chronic inflammatory reaction.

Illustrates evolution from unresolved acute inflammation.




Case: A difficult-to-eradicate organism

ILLUSTRATIVE TEACHING SCENARIO

A microorganism persists in host tissue; A prolonged T-cell response accompanies
continuing inflammation.

Pathologic reasoning

e Prioritize microbial persistence over an assumption of a new acute episode.

e Recognize a delayed-type hypersensitivity component may occur.

Granulomatous architecture may occur, but is not obligatory.




Excessive immunity 1s a separate etiologic class

e Hypersensitivity diseases reflect excessive or inappropriate immune activation.
e The initiating problem is a host response that becomes damaging.

e Robbins separates autoimmunity, dysregulated responses to microbes, and
allergy.




Autoimmune disease targets the host’s own tissues

-~

Autoantigen in host
tissue

~

-~

N\

T- and B-lymphocyte
response

~

)

-~

Self-perpetuating
inflammation

~

Chronic tissue damage results when the reaction perpetuates itself.

Self-antigen recognition, rather than persistence of a microbe, is the defining feature.




Autoantigens sustain an abnormal immune loop

e Self antigens evoke ongoing T- and B-lymphocyte reactions.
e The immune response can become self-perpetuating.

e Continued reactivity produces chronic tissue injury and inflammation.




Rheumatoid arthritis exemplifies autoimmunity

e Rheumatoid arthritis is named by Robbins as an autoimmune disease.
e |ts teaching role here is persistence of damaging immune reactivity.

e A microbial pathogen need not be retained to explain the autoimmune
category.




Multiple sclerosis exemplifies autoimmunity

e Multiple sclerosis is another source-named autoimmune example.
e The common principle is immune reactivity directed at host tissue.

e Different clinical diseases may share this etiologic mechanism.




Dysregulated immunity to microbes 1s not simple persistence

e Unregulated immune responses against microbes.
e Inflammatory bowel disease is the named example.

e Here the immune response itself is central to chronic inflammation.




Inflammatory bowel disease: Immune dysregulation

-

Microbial antigenic
context

~

-

N

Unregulated immune
response

~

)

Chronic tissue
inflammation

Inflammatory bowel disease exemplifies unregulated host responses to microbes.

This schematic does not imply a single causative infectious microorganism.




Persistence of microbes versus dysregulated immunity

Persistent infection Unregulated response to microbes

e A difficult-to-eradicate organism is a

e The host immune response is
central stimulus.

dysregulated.

e Examples include mycobacteria and

e Inflammatory bowel disease is the source
selected viruses.

example.




Allergy 1s reactivity to environmental substances

e [Immune responses to common environmental substances can cause allergy.
e Such antigens ordinarily are harmless.

e The immune reaction produces disease rather than useful defense.




Bronchial asthma 1s the textbook allergy example

e Bronchial asthma as an allergic disease.
e The response is directed at ordinarily harmless environmental substances.

e Repeated immune responses can maintain or renew tissue inflammation.




Harmless antigen, harmful host reaction

-

N

Common
environmental antigen

~

)

-

N

Inappropriate immune
reactivity

~

)

-

N

Inflammatory disease

~

)

The initiating antigen may be harmless, while host reaction is pathogenic.

Bronchial asthma illustrates this etiologic principle.




Autoimmunity and allergy differ by antigen source

Autoimmunity Allergy
e Antigen originates from the individual’s e Antigen is a common environmental
own tissues. substance.
e Autoantigens drive a T- and B-cell e The response is inappropriate to normally

response. harmless exposure.




Not all hypersensitivity 1s autoirmmunity

Autoimmune Response to microbes Allergic
e Self antigens trigger e Host immune response is e Common environmental
reactivity. unregulated. antigens evoke disease.
e Examples: Rheumatoid e Example: Inflammatory bowel e Example: Bronchial asthma.

arthritis; Multiple sclerosis. disease.



Repeated episodes alter the histologic picture

-

Recurrent immune
activation

~

Repeated inflammatory bouts can produce mixed acute and chronic morphologic changes.

4 )
Repeated inflammatory
bouts
\ J

-

N

Mixed acute and
chronic changes

)

A mixed infiltrate does not exclude a chronic underlying process.




Late immune-mediated disease may be fibrotic

e Inflammation can recur rather than proceeding as a single episode.
e Cumulative injury activates tissue-repair responses.

e Fibrosis may dominate late stages of these diseases.




Immune persistence can outlast a discrete trigger

Why can immune-mediated chronic inflammation continue?

Autoimmune Microbe-associated Allergic
Self antigens can remain The immune response is not Environmental exposure can
available. properly regulated. recur.

The explanatory emphasis is inappropriate or sustained host immunity.




Case: Self-antigen-directed inflammation

ILLUSTRATIVE TEACHING SCENARIO

A chronic inflammatory disorder is attributed to T- and B-cell reactivity against the
patient’s own tissue antigens.

Pathologic reasoning

e The initiating target is endogenous and antigenic.

e Classify this as immune-mediated autoimmune inflammation.

Rheumatoid arthritis and multiple sclerosis are Robbins examples.




Case: Ordinarily harmless environmental exposure

ILLUSTRATIVE TEACHING SCENARIO

Inflammatory disease results from an immune response to a common environmental
substance that normally should be harmless.

Pathologic reasoning

e The offending stimulus is an environmental antigen.

e Classify the mechanism as allergy rather than autoimmunity.

Bronchial asthma illustrates this etiologic pattern.




Toxic substances form the third etiologic group

e Prolonged exposure to a potentially toxic agent can provoke chronic
inflammation.

e The agent may come from outside the body or arise endogenously.

e Robbins provides silica and excess cholesterol/lipid deposition as examples.




Exogenous and endogenous causes contrast

Exogenous agent Endogenous agent
e Originates outside the body. e Arises from within the body.
e Inhaled particulate silica is the example. e Excess cholesterol and other lipids can

. g accumulate.
e Sufficient exposure can cause silicosis.

e Linked in part to arterial-wall
inflammation.




Silica 1s a nondegradable particulate irritant

e Silica is described as a nondegradable inanimate material.
e Inhalation of sufficient quantities can produce inflammatory lung disease.

e The resulting example is silicosis.




Silicosis: Prolonged exposure drives lung inflammation

Inhalation of
particulate silica

)

Persistent
nondegradable
material

-

Inflammatory lung
disease

~

Sufficient inhalational exposure can produce silicosis.

The endpoint is silicosis; No quantitative exposure threshold is supplied.




Why nondegradability matters in the silica example

e The source identifies silica as an inanimate material that does not degrade
readily.

e |ts persistence helps explain sustained exposure of the tissue.

e The source does not specify an exposure threshold in this section.




Endogenous toxic exposure can arise from lipids

e Excessive production and tissue deposition of cholesterol and other lipids are
described.

e These materials can be associated with inflammation of the arterial wall.

e Atherosclerosis as the example.




Atherosclerosis includes chronic wall inflammation

-~

Excess endogenous
lipids

~

-~

N\

Deposition in arterial
wall

~

)

-~

N\

Chronic inflammatory
process

~

)

Lipid accumulation contributes to the chronic arterial-wall process but is not an exhaustive

explanation.

Lipid accumulation contributes to atherosclerosis, but this lecture does not reduce all disease

mechanisms to one trigger.




Atherosclerosis has more than one determinant

e The textbook calls atherosclerosis a chronic inflammatory process.
e Excess cholesterol and other lipid deposition contribute at least in part.

e Avoid interpreting the lipid mechanism as the sole established cause.




Case: Inhaled nondegradable material

ILLUSTRATIVE TEACHING SCENARIO

A prolonged inhalational exposure involves particulate silica; The disease is described
as a chronic inflammatory lung process.

Pathologic reasoning

e |dentify the agent as exogenous and nondegradable.

e Recognize silicosis as the associated disease when exposure is sufficient.

No numerical dose threshold is specified in this section.




Shared morphology crosses etiologic categories

Regardless of the original stimulus, three characteristic histologic features

Mononuclear cells

predominate.

Macrophages, lymphocytes,
and plasma cells infiltrate.

Tissue destruction

Attempted repair

Persistent agents or

inflammatory cells damage

tissue.

Angiogenesis and fibrosis
replace injured tissue.

Morphology reflects injury and repair occurring at the same time.




Mononuclear infiltration 1s characteristic

e The characteristic infiltrate includes macrophages.
e Lymphocytes and plasma cells are also typical.

e This pattern contrasts with predominantly neutrophilic acute inflammation.




Tissue destruction is part of chronicity

e Persistent offending agents can directly injure tissue.
e Inflammatory leukocytes can also contribute to destruction.

e |njury may continue while the tissue attempts repair.




Repair 1n chronic inflammation is simultaneous

-~

\

Persistent tissue injury

~

)

-~

N\

Angiogenesis and matrix
replacement

~

)

-~

N\

Fibrosis and scarring

~

)

Small-vessel proliferation and fibrosis are major repair components.

The sequence is a simplified conceptual schematic of overlapping processes.




Acute and chronic inflammation differ morphologically

Feature

Dominant cellular
pattern

Vascular/fluid changes

Tissue injury

Healing component

Predominant acute response

Neutrophils

Prominent edema and vascular changes

May occur

Resolution or scarring may follow

Chronic response

Macrophages, lymphocytes, plasma
cells

Variable; not the defining feature

Characteristically coexists with repair

Angiogenesis and fibrosis often
accompany




Mixed acute and chronic changes can coexist

e Repeated bouts of hypersensitivity inflammation can recruit acute components.
e The underlying disease may still be chronically active.

e Later fibrosis may become more conspicuous than the inflammatory cells.




Three causes; One common tissue reaction

Cause group Examples specified by Robbins Shared downstream possibilities

Mycobacteria; selected viruses, fungi, parasites;

Persistent microbes
lung abscess

Sustained infiltrate and injury

Recurrent activity; mixed

Hypersensitivity RA; MS; 1BD; asthma inflammation; fibrosis

Persistent tissue response;

Toxic substances Silica; cholesterol and other lipids .. .
injury/repair




Etiologic attribution requires identifying the driver

Three independent etiologic questions—not a clinical diagnostic algorithm.

-~

\

Is a persistent organism
implicated?

~

-~

N\

Is host immune reactivity
inappropriate?

~

)

-~

Is a toxic agent
present?

The categories are conceptual and may not be mutually exclusive in actual disease.




Practice: Match examples to etiologic groups

Example Cause class Defining clue

Persistent/nonresolving

Chronic lung abscess Failed resolution of acute bacterial infection

infection
Rheumatoid arthritis Autoimmune hypersensitivity Self-antigen response
Bronchial asthma Allergic hypersensitivity Common environmental antigen
Silicosis Exogenous toxic substance Nondegradable silica

Atherosclerosis Endogenous material Excess lipid production/deposition




Core synthesis: what sustains chronic inflammation?

Three triggers differ, but all can maintain injury over time.

Microbial persistence

Difficulty eliminating an
organism.

Immune misdirection

Toxic exposure

Self, microbe-associated, or

allergic responses.

Prolonged exogenous or
endogenous material.

Expect coexistence of inflammatory infiltrates, tissue injury, and repair.
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