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Learning objectives

• Distinguish inadequate nutrient supply from inflammation-related 
malnutrition.

• Recognize characteristic loss of subcutaneous fat and skeletal muscle in 
adults.

• Connect catabolic mechanisms to adverse clinical outcomes and cachexia.

• Interpret common hospital and long-term-care scenarios using these 
mechanisms.



Malnutrition persists in resource-rich settings

• High national food availability does not 
ensure adequate nutrition for an 
individual patient.

• Secondary malnutrition is described 
particularly in chronically ill, older and 
bedridden patients.

• The central clinical question is why tissue 
stores are being depleted.

HIGH-RESOURCE SETTING

Vulnerable patient

Secondary malnutrition



What makes this primarily secondary malnutrition?

Primary malnutrition Secondary malnutrition

Deficiency in the diet itself Inadequate intake, digestion, absorption or use

Food availability may be limiting
Disease can create a mismatch despite available 
food

Nutrients supplied are insufficient Supply, losses or requirements may be altered



The pathologic endpoint is tissue loss

Inadequate effective 
nutrient availability

Mobilization of 
energy and protein 

stores

Loss of fat and 
skeletal muscle

Weakness and 
functional 

vulnerability

• Robbins characterizes malnutrition by loss of fat and muscle mass, weight loss and 
generalized weakness.



Nutrition has three distinct biological functions

• Carbohydrates, fats and proteins provide 
energy for daily metabolism.

• Amino acids and fatty acids furnish 
building blocks for new proteins and 
lipids.

• Vitamins and minerals support metabolic 
pathways and structural functions.

Energy

Macromolecule synthesis

Metabolic cofactors / structure



A normal diet may still be biologically inadequate

Food intake
Impaired digestion / 

absorption / use
Reduced effective 

nutrient availability
Progressive tissue 

depletion

• Secondary malnutrition is not synonymous with starvation or absent food access.



Four ways disease can disrupt nutritional balance

• Malabsorption prevents normal nutrient 
delivery from the gut.

• Impaired utilization or storage reduces 
the usefulness of absorbed nutrients.

• Excess losses diminish retained nutrient 
stores.

• Increased needs can exceed the available 
dietary supply.

Absorption ↓

Use or storage ↓

Losses ↑

Requirement ↑



Three high-risk clinical settings

• Chronic disease can create sustained 
metabolic demand and inflammation.

• Advanced age is an important context for 
secondary nutritional compromise.

• Prolonged bed rest or hospitalization 
makes wasting clinically consequential.

Chronic illness

Older age

Bedridden / inpatient



Nursing-home residents: Textbook estimate

• Malnutrition in more than half of older nursing-home residents in the 
United States.

• This illustrates the magnitude of vulnerability in institutional care.

• Treat the figure as a textbook-reported estimate, not a newly verified 
current prevalence rate.



Older community adults are not exempt

• That approximately one-quarter of older US adults living in the community 
are malnourished or at risk.

• The reported category includes both established malnutrition and risk of 
malnutrition.

• A community dwelling alone does not exclude nutritional vulnerability.



Illness changes nutrient requirements

Acute or chronic 
illness

Increase in basal 
metabolic rate in many 

illnesses

Greater daily nutrient 
requirements

Possible nutritional 
deficit if needs are 

unmet

• Failure to recognize illness-related requirements can delay recovery.



A mechanistic differential is more useful than location

Energy / nutrient deficiency Inflammation-related malnutrition

Inadequate intake or absorption Disease-associated inflammatory mediators

Example: post-stroke dysphagia Example: chronic inflammatory disease

Effective nutrient supply falls Catabolic drive and expenditure rise



Pathway I: Insufficient intake

Swallowing or 
feeding difficulty

Inadequate nutrient 
intake

Reduced substrate 
availability

Loss of body stores

• Dysphagia following stroke is the explicit clinical example in the chapter.



Post-stroke dysphagia: Clinical logic

Clinical vignette

An older patient has difficulty swallowing following a 
cerebrovascular event. Progressive weight loss and loss 
of muscle bulk are observed.

Interpretive question

Which pathway is directly 
supported?

Interpretation: Energy and nutrient deficiency due to inadequate intake.

• The neurologic disorder limits delivery of food rather than primarily increasing catabolism.

• Concurrent inflammation cannot be judged without additional clinical information.



Pathway I can begin with malabsorption

Short bowel 
syndrome

Impaired intestinal 
absorption

Insufficient available 
nutrients

Secondary 
malnutrition

• Eating does not establish that the intestine can absorb the required nutrients.



Short bowel syndrome: The key distinction

Clinical vignette

A patient with markedly reduced functional small-bowel 
length continues to eat but loses body mass.

Interpretive question

Why is oral intake an 
incomplete assessment?

Interpretation: The limiting step is nutrient absorption, not necessarily food consumption.

• Short bowel syndrome as a direct example of energy and nutrient deficiency.



Broader sources of impaired effective supply

• Gastrointestinal disease or malabsorption 
syndromes can reduce nutrient uptake.

• Some drugs can interfere with nutrient 
uptake or utilization.

• Abnormal nutrient storage and excessive 
nutrient loss are additional mechanisms.

Gut disease

Interfering treatment

Abnormal losses / storage



High-resource malnutrition is often multifactorial

• Reduced intake, poor absorption, 
metabolic demand and chronic disease 
can occur in the same patient.

• A single visible physical sign does not 
identify the dominant mechanism.

• Etiologic assessment should distinguish 
supply failure from inflammatory 
catabolism.

Supply deficits

Inflammatory stress

Tissue wasting



Pathway II: Inflammation-related malnutrition

Chronic inflammatory 
disorder

Cytokines + 
prostaglandins

Resting energy 
expenditure ↑

Protein catabolism in 
skeletal muscle

• This pathway as more common in adults than isolated energy/nutrient deficiency.



Which chronic diseases are implicated?

• Cancer is a major setting for 
inflammation-related malnutrition.

• Chronic obstructive pulmonary disease is 
explicitly included.

• Inflammatory bowel disease and renal 
failure are also listed.

Cancer

COPD

IBD

Renal failure



Cancer: Sustained catabolic pressure

• A neoplasm may coexist with an 
inflammatory, hypercatabolic host 
response.

• Weight loss need not be explained solely 
by decreased food intake.

• The related syndrome of cancer cachexia 
is discussed separately Chapter 7.

Cancer

Inflammation

Muscle depletion



COPD: Chronic disease as nutritional stress

Clinical vignette

An older adult with chronic obstructive pulmonary 
disease loses muscle mass despite reporting regular 
meals.

Interpretive question

What mechanism should be 
considered?

Interpretation: Inflammation-related malnutrition, even if intake appears adequate.

• The disease appears’ list of chronic inflammatory settings.

• A dietary history alone cannot rule out metabolic tissue loss.



Inflammatory bowel disease: Dual pathways

• Inflammatory bowel disease among 
chronic disorders associated with 
inflammation-related malnutrition.

• Gastrointestinal disease may also impair 
effective nutrient uptake in the broader 
dietary-insufficiency framework.

• More than one causal pathway may 
therefore be plausible in an individual 
case.

Inflammatory drive

Effective nutrient availability ↓

Shared tissue loss



Renal failure and inflammatory malnutrition

• Renal failure is another chronic disorder’ 
inflammation-related malnutrition group.

• The provided text links this group to 
increased metabolic expenditure and 
skeletal muscle breakdown.

• Do not assume that deficient intake alone 
explains wasting in this setting.

Renal failure

Inflammation-related stress

Muscle protein catabolism



Inflammatory mediators act upstream

Chronic disorder
Release of cytokines 
and prostaglandins

Higher resting energy 
expenditure

Increased tissue 
catabolism

• The direction is disease-associated inflammatory signaling toward heightened 
metabolic demand.



Resting energy expenditure is important

• Energy is required even without 
intentional physical exertion.

• Inflammatory mediators can increase this 
baseline expenditure.

• Sustained demand promotes use of 
endogenous tissue substrates.

Higher expenditure

Demand on stores

Catabolic response



Skeletal muscle becomes a metabolic substrate

Inflammatory 
catabolic drive

Skeletal muscle 
protein breakdown

Release of amino 
acids

Substrates for 
glucose production

• The benefit of substrate supply is purchased at the cost of muscle mass.



Why amino acids are diverted to glucose

• Muscle protein degradation provides 
amino acid substrates.

• These amino acids to increased glucose 
production during catabolic stress.

• The result is progressive depletion of 
functional skeletal muscle.

Muscle protein

Amino acids

Glucose synthesis



Adequate protein intake may not prevent wasting

Dietary protein 
available

Inflammation-related 
catabolic signaling 

persists

Net skeletal muscle 
degradation

Declining muscle 
mass

• The chapter explicitly describes skeletal-muscle catabolism even when protein intake 
is adequate.



Deficient supply versus accelerated breakdown

Supply-limited pathway Catabolism-driven pathway

Inadequate intake / absorption Cytokine and prostaglandin signaling

Lower available nutrients Higher resting expenditure

Depletion due to shortage Depletion despite apparently adequate supply

Stroke dysphagia / short bowel Cancer / COPD / IBD / renal failure



One patient can have both mechanisms

Reduced intake or 
absorption

Concurrent 
inflammatory 

catabolism

Net deficit in 
available tissue 

substrate
Worsening wasting

• This combined-pathway illustration is a clinical synthesis of the adjacent Robbins 
sections.



Clinical recognition begins with body composition

• Loss of subcutaneous fat is a conspicuous 
visible feature.

• Wasting of large skeletal-muscle groups is 
another major sign.

• Dependent edema may coexist and 
complicate visual interpretation.

Fat depletion

Muscle wasting

Edema



Subcutaneous fat: Look beyond body weight

• Robbins specifically describes fat 
depletion in the arms and chest wall.

• The shoulder and metacarpal regions are 
additional sites of visible tissue loss.

• Fat loss is an anatomic finding, not proof 
of a single underlying cause.

Arms / chest wall

Shoulders

Metacarpal region



Loss of fat in the upper limb

• Inspect the contours of the arms for 
diminished subcutaneous tissue.

• Reduced soft-tissue covering may make 
bony and tendinous contours more 
obvious.

• Interpret these changes together with 
muscle bulk and clinical context.

Examination sites — schematic

Arms

Shoulders

Metacarpal region



Quadriceps wasting: Lower-extremity clue

• Quadriceps wasting is an explicitly named 
sign of secondary malnutrition.

• The large muscle group is a useful site for 
observing loss of skeletal muscle mass.

• Atrophy is consistent with prolonged 
negative protein balance or catabolic 
drive.

Skeletal muscle

Quadriceps wasting

Functional tissue loss



Deltoid wasting: Shoulder-girdle clue

• Deltoid atrophy provides an additional 
clinically visible sign.

• Concurrent loss in multiple regions 
supports systemic tissue depletion.

• The sign should trigger assessment of 
nutrient supply and inflammatory 
disease.

Upper limb

Deltoid bulk ↓

Systemic assessment



Edema can coexist with tissue depletion

• Ankle edema and sacral edema are 
described among conspicuous clinical 
findings.

• Fluid accumulation and tissue wasting are 
different dimensions of the examination.

• Edema should not be used as evidence 
that nutritional stores are preserved.

Visible edema

Possible underlying wasting

Assess separately



Where to look for edema

• Ankle edema is a useful clue in an 
ambulatory examination.

• Sacral edema may be particularly 
relevant in a recumbent patient.

• Neither distribution identifies the 
etiology on its own.

Examination sites — schematic

Ankles

Sacrum



Three physical domains should be integrated

Fat Muscle Fluid

Arms, chest, shoulders, hand 
regions

Quadriceps and deltoids Ankle or sacral edema

Subcutaneous reserve Skeletal protein reserve Edema phenotype

Depletion finding Wasting finding Requires separate interpretation



A structured bedside assessment

Inspect subcutaneous 
fat

Inspect quadriceps / 
deltoids

Assess dependent 
edema

Integrate with 
disease and intake 

history

• This teaching sequence organizes the examination findings listed by Robbins; It is not 
a validated diagnostic instrument.



Why malnutrition matters in hospital

• The chapter identifies higher risks of 
infection and sepsis in malnourished 
hospitalized or bedridden patients.

• Impaired wound healing is another 
reported consequence.

• Death after surgery is more likely in the 
malnourished group.

Infection / sepsis

Poor healing

Postoperative death



Malnutrition and infection risk

• Malnourished hospitalized patients have 
increased infection risk.

• Underlying chronic illness and tissue loss 
can occur simultaneously.

• The source establishes a clinical 
association; It does not quantify a 
patient-specific risk.

Malnutrition

Infection vulnerability

Clinical deterioration



Sepsis is a serious associated outcome

Malnourished 
inpatient

Increased risk of 
infection

Increased risk of 
sepsis

Potential severe 
clinical consequences

• Increased sepsis risk; This is not a claim that every infection progresses to sepsis.



Impaired wound healing has practical consequences

• The source associates malnutrition with 
delayed or impaired wound healing.

• This matters for wounds and for the 
perioperative patient.

• Assessment of nutrition should be part of 
understanding poor recovery.

Tissue depletion

Healing vulnerability

Recovery concerns



Surgery amplifies clinical importance

• Death after surgery is an increased risk 
among malnourished hospitalized or 
bedridden patients.

• The source does not supply an absolute 
risk or an effect size for the individual 
patient.

• Nutritional compromise is clinically 
relevant before and after operative care.

Malnutrition

Surgical stress

Greater adverse-outcome risk



Outcomes are not a diagnostic definition

Clinical signs Clinical associations

Fat depletion / muscle wasting Infection and sepsis risk

Ankle or sacral edema Impaired wound healing

Support suspicion of malnutrition Explain why recognition matters



Cachexia: An important related syndrome

• Cachexia as secondary malnutrition in 
patients with advanced cancer or AIDS.

• Its detailed discussion is located in the 
neoplasia chapter.

• Cachexia particularly emphasizes 
systemic catabolism and loss of muscle.

Advanced cancer / AIDS

Secondary malnutrition

Cachexia



Cancer cachexia is not just poor intake

Ordinary food restriction Cancer cachexia

Primary shortfall in intake Hypercatabolic state

Intake deficit accounts for tissue loss Muscle loss not explained by reduced intake alone

Food-supply mechanism central
Inflammatory and tumor-host mechanisms 
prominent



Phenotype of cancer cachexia

• Profound weight loss, fatigue and muscle 
atrophy.

• Anorexia, anemia and edema may 
accompany the wasting.

• Muscle loss can occur with or without 
adipose loss.

Muscle atrophy

Weight loss / fatigue

Anorexia / anemia / edema



Inflammatory cytokines in cancer cachexia

Tumor-host 
inflammatory 

response
TNF / IL-1 / IL-6

Signaling within 
skeletal muscle

Accelerated loss of 
muscle proteins

• These mediators as important contributors, not a complete single-cause explanation.



Protein breakdown: Ubiquitin–proteasome system

Cytokine-linked 
signaling

Target protein 
ubiquitination

Proteasome-
mediated proteolysis

Loss of structural 
muscle proteins

• Robbins specifically gives myosin heavy chain as an example of a degraded skeletal-
muscle protein.



GDF-15 introduces an appetite pathway

Tumor cells / 
macrophages

GDF-15
GFRAL receptor in 

brainstem
Appetite suppression

• This pathway complements—not replaces—the inflammatory catabolism model.



Cachexia is mechanistically complex

• Interventions directed at a single cytokine 
such as TNF have not reversed cancer 
cachexia in clinical experience.

• GDF-15 / GFRAL antagonism has shown 
activity in experimental and early clinical 
settings.

• The textbook explicitly emphasizes 
incomplete mechanistic understanding.

Multiple contributors

Single-pathway limitation

Active uncertainty



Case: Pneumonia after prolonged bed rest

Clinical vignette

A bedridden older patient has obvious quadriceps 
wasting and minimal arm subcutaneous fat. The patient 
is admitted with an infection.

Interpretive question

What additional clinical 
concern is supported?

Interpretation: Increased risk of infection-related complications and sepsis in malnourished 
inpatients.

• The physical findings support suspicion of secondary malnutrition.

• The example does not establish which nutritional pathway predominates.



Case: Postoperative wound recovery

Clinical vignette

Following abdominal surgery, a chronically ill patient has 
poorly healing wounds, loss of deltoid bulk and sacral 
edema.

Interpretive question

How should these 
observations be connected?

Interpretation: Malnutrition may coexist with impaired healing and adverse postoperative risk.

• The associations support nutritional assessment, not a claim that malnutrition is the only cause.



Case: Cancer with adequate intake

Clinical vignette

A patient with advanced cancer reports substantial food 
intake yet continues to lose skeletal muscle mass.

Interpretive question

Why is intake alone 
insufficient to explain the 
phenotype?

Interpretation: Inflammation-related hypercatabolism / cancer cachexia can cause ongoing muscle 
loss.

• Robbins explicitly allows skeletal catabolism even with adequate protein intake.



Case: Distinguish the two pathways

Clinical situation Dominant mechanism suggested

Dysphagia after stroke Insufficient intake

Short bowel syndrome Malabsorption

COPD with wasting despite meals Inflammation-related catabolism

Advanced cancer with muscle loss Inflammation / cachexia may contribute



A practical etiologic reasoning sequence

Evidence of fat / 
muscle loss ± edema

Investigate intake / 
absorption

Review chronic 
inflammatory 

disorders

Consider overlap and 
cachexia

• This is an educational reasoning framework based on the cited textbook mechanisms, 
not a formal diagnostic guideline.



Common interpretation errors

• Do not equate food availability with adequate tissue nutrition.

• Do not infer normal skeletal protein balance from reported adequate 
intake.

• Do not interpret edema as an absence of wasting.

• Do not transfer diagnostic thresholds for childhood wasting to older adults.



Integrated clinicopathologic model

Poor effective nutrient 
supply ± inflammatory 

drive

Increased use of 
endogenous fat / 

protein

Wasting and possible 
edema

Infection, healing and 
surgical vulnerabilities

• Different upstream pathways converge on clinically important tissue depletion.



Five conclusions for clinical pathology

• Secondary malnutrition is important in older, chronically ill and bedridden 
patients.

• Differentiate reduced effective supply from inflammation-driven 
expenditure and catabolism.

• Examine subcutaneous fat, quadriceps, deltoids and dependent edema.

• Complications include infection, sepsis, poor healing and higher 
postoperative mortality risk.

• Cancer cachexia demonstrates that muscle loss cannot always be corrected 
by intake alone.



References and source boundaries

• Robbins, Cotran & Kumar. Pathologic Basis of Disease. 11th edition (2026). Chapter 9: 
Environmental and Nutritional Diseases; dietary insufficiency, adult malnutrition and 
cachexia sections.

• Robbins, Cotran & Kumar. Pathologic Basis of Disease. 11th edition (2026). Chapter 7: 
Neoplasia; Cancer Cachexia.

• Clinical vignettes, pathway figures and comparison tables in this lecture are original 
teaching reconstructions—not published patient data or diagnostic criteria.
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