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Weight loss is a complex physiological process influenced by the interplay of 

metabolic, hormonal, and neuroregulatory mechanisms. It occurs when energy 

expenditure exceeds caloric intake, leading to the mobilization of adipose tissue and 

lean body mass. Hormones such as leptin, ghrelin, insulin, and thyroid hormones play 

critical roles in regulating appetite, energy balance, and fat metabolism. Dysregulation 

in these pathways can result in unintended or pathological weight loss, which may 

indicate underlying conditions such as hyperthyroidism, diabetes, chronic infections, or 

malignancies. Additionally, inflammatory mediators and gut microbiota alterations 

contribute to metabolic changes affecting weight. Understanding the pathophysiology 

of weight loss is essential for developing targeted interventions and managing 

associated health risks. 
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INTRODUCTION 

Weight loss is a multifactorial physiological 

phenomenon resulting from an imbalance between 

energy intake and expenditure. While intentional 

weight loss is often sought for health benefits, 

unintentional or pathological weight loss can 

indicate underlying medical conditions and 

requires careful evaluation. The regulation of body 

weight involves a complex network of hormonal, 

neural, and metabolic pathways that control 

appetite, energy utilization, and fat storage. Key 

hormones such as leptin, ghrelin, insulin, and 

thyroid hormones orchestrate these processes, 

while inflammatory signals and alterations in gut 

microbiota can further influence metabolic 

efficiency. Understanding the pathophysiology of 

weight loss is crucial for identifying the 

mechanisms behind both healthy and abnormal 

weight reduction, guiding clinical interventions, 

and preventing associated complications.[1] 

Weight loss, defined as a reduction in total body 

mass, can occur through the loss of fat, lean tissue, 

or both. While controlled weight loss is often a 

desired outcome in obesity management, 

unintentional or excessive weight loss may signal 
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underlying pathological conditions. The regulation 

of body weight is a dynamic process, governed by 

the interplay of energy intake, energy expenditure, 

and metabolic efficiency. Central and peripheral 

signals, including hormones, neuropeptides, and 

cytokines, coordinate appetite, satiety, and nutrient 

utilization. 

Hormones such as leptin and insulin act as energy 

status indicators, while ghrelin stimulates hunger 

and thyroid hormones modulate basal metabolic 

rate. Dysregulation of these hormones, whether 

due to endocrine disorders, chronic illnesses, or 

malnutrition, can lead to significant weight 

changes. Additionally, systemic inflammation, 

infections, malignancies, and alterations in gut 

microbiota influence nutrient absorption and 

metabolic pathways, contributing to unintentional 

weight loss. A comprehensive understanding of 

these mechanisms is essential for clinicians to 

differentiate physiological from pathological 

weight loss, implement appropriate interventions, 

and prevent potential complications associated 

with severe or prolonged weight reduction.[2] 

Mechanisms of Weight Loss 

Weight loss occurs when energy expenditure 

exceeds caloric intake, leading to the mobilization 

of stored energy from adipose tissue and, in some 

cases, lean body mass. The mechanisms can be 

broadly categorized into hormonal regulation, 

metabolic processes, neurological pathways, 

and inflammatory or pathological influences. 

1. Hormonal Regulation: 

Hormones are central to controlling appetite, 

energy balance, and fat metabolism. 

o Leptin: Produced by adipose tissue, leptin 

signals satiety to the hypothalamus and 

promotes energy expenditure. Low leptin 

levels, as seen in starvation or cachexia, 

stimulate hunger and reduce metabolic rate. 

o Ghrelin: Secreted by the stomach, ghrelin 

increases appetite and promotes fat storage. 

Reduced ghrelin activity can contribute to 

decreased caloric intake.[5] 

o Insulin: Beyond glucose regulation, insulin 

influences fat storage and inhibits lipolysis. 

Insulin deficiency or resistance can accelerate 

fat breakdown, leading to weight loss. 

o Thyroid Hormones: Triiodothyronine (T3) 

and thyroxine (T4) increase basal metabolic 

rate. Hyperthyroidism accelerates metabolism, 

often resulting in involuntary weight loss. 

2. Metabolic Processes: 

Energy homeostasis is maintained through the 

balance of caloric intake and expenditure. Weight 

loss involves increased lipolysis (breakdown of fat 

into free fatty acids) and proteolysis (breakdown 

of muscle protein) to supply energy. Malnutrition 

or chronic illness can amplify catabolic pathways, 

leading to accelerated tissue loss. 

3. Neurological Pathways: 

The hypothalamus plays a critical role in 

regulating hunger and energy expenditure. 

Neurotransmitters such as neuropeptide Y (NPY) 

and pro-opiomelanocortin (POMC) modulate 

appetite signals. Disruptions in these pathways, 

whether due to stress, neurological disease, or 

brain injury, can lead to altered food intake and 

subsequent weight loss.[7] 

4. Inflammatory and Pathological Influences: 

Chronic inflammation, infections, or malignancies 

often produce cytokines (e.g., TNF-α, IL-6) that 

increase energy expenditure, suppress appetite, 
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and induce catabolism. Additionally, conditions 

like malabsorption syndromes, gastrointestinal 

disorders, and chronic organ dysfunction can 

impair nutrient utilization, further contributing to 

weight loss. 

Hormonal and Molecular Factors in Weight 

Loss 

Weight loss is intricately regulated by a network 

of hormones and molecular signals that control 

appetite, energy expenditure, and tissue 

metabolism. Dysregulation of these factors can 

result in either intentional or pathological weight 

reduction.[9] 

1. Leptin: 

Leptin is an adipose-derived hormone that 

communicates the body’s energy reserves to 

the hypothalamus. When fat stores are 

sufficient, leptin levels rise, promoting satiety 

and suppressing appetite. Conversely, low 

leptin levels, as seen in starvation or cachexia, 

can stimulate hunger and reduce energy 

expenditure, highlighting its role in 

maintaining energy homeostasis. 

2. Ghrelin: 

Ghrelin, primarily secreted by the stomach 

during fasting, acts as a potent hunger signal. 

It stimulates appetite and promotes fat storage, 

ensuring the body seeks energy intake during 

periods of caloric deficit. Dysregulation of 

ghrelin signaling can alter feeding behavior 

and contribute to abnormal weight loss. 

3. Insulin: 

Insulin plays a dual role in regulating glucose 

uptake and fat metabolism. Adequate insulin 

facilitates glucose entry into cells and promotes 

lipogenesis. Insulin deficiency, as observed in type 

1 diabetes, triggers uncontrolled lipolysis and 

proteolysis, leading to significant weight loss 

despite normal or increased caloric intake.[11] 

4. Thyroid Hormones: 

Thyroxine (T4) and triiodothyronine (T3) are 

critical regulators of basal metabolic rate. Elevated 

thyroid hormone levels accelerate metabolism, 

increase energy expenditure, and enhance 

catabolic processes, often resulting in involuntary 

weight loss, as seen in hyperthyroidism. 

5. Pro-inflammatory Cytokines: 

Cytokines such as tumor necrosis factor-alpha 

(TNF-α), interleukin-1 (IL-1), and interleukin-6 

(IL-6) play a pivotal role in the catabolic response 

during chronic illness, infection, or malignancy. 

These molecules suppress appetite, increase 

energy expenditure, and promote the breakdown 

of adipose tissue and muscle, contributing to 

cachexia and pathological weight loss. 

Pathophysiology of Weight Loss in Specific 

Conditions 

Weight loss is often a manifestation of underlying 

systemic or localized diseases. The mechanisms 

vary depending on the condition, involving 

hormonal imbalances, metabolic disturbances, 

inflammation, and altered nutrient absorption or 

intake.[12] 

1. Endocrine Disorders: 

o Hyperthyroidism: Excess thyroid hormones 

increase basal metabolic rate, enhance 

lipolysis and protein catabolism, and stimulate 

thermogenesis, leading to unintentional weight 

loss despite increased appetite. 

o Adrenal Insufficiency: Cortisol deficiency 

reduces gluconeogenesis and appetite, while 

promoting catabolism of muscle and fat stores. 
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o Diabetes Mellitus: In type 1 diabetes, insulin 

deficiency prevents glucose utilization, 

causing hyperglycemia, osmotic diuresis, and 

catabolism of fat and muscle, resulting in 

weight loss. Poorly controlled type 2 diabetes 

may also contribute to weight reduction via 

similar mechanisms. 

2. Gastrointestinal Disorders: 

o Malabsorption Syndromes: Conditions like 

celiac disease or pancreatic insufficiency 

impair nutrient absorption, directly reducing 

caloric availability and leading to weight 

loss.[14] 

o Chronic Liver Disease: Hepatic dysfunction 

alters protein metabolism, reduces bile 

production, and affects nutrient storage, 

contributing to muscle wasting and decreased 

body mass. 

o Inflammatory Bowel Disease (IBD): Chronic 

inflammation, diarrhea, and reduced nutrient 

absorption in Crohn’s disease and ulcerative 

colitis lead to weight loss and malnutrition. 

3. Malignancy: 

Tumor-induced cachexia is a multifactorial 

syndrome characterized by systemic 

inflammation, increased energy expenditure, 

and catabolism of fat and muscle. Tumors 

release pro-inflammatory cytokines and 

metabolic mediators that suppress appetite and 

accelerate tissue breakdown, leading to 

profound and often irreversible weight 

loss.[16] 

4. Infections: 

Chronic infections, including HIV, 

tuberculosis (TB), and parasitic infestations, 

promote weight loss through a combination of 

decreased appetite, increased basal metabolic 

rate, and inflammatory catabolism. Persistent 

cytokine activity and immune system 

activation accelerate tissue breakdown and 

energy expenditure. 

5. Psychiatric Conditions: 

o Depression: Reduced appetite and altered 

neuroendocrine signaling in depression can 

lead to decreased caloric intake and weight 

loss. 

o Anorexia Nervosa: Self-imposed caloric 

restriction, coupled with dysregulated 

hormonal and metabolic pathways, results in 

severe weight loss.[18] 

o Chronic Stress: Prolonged stress elevates 

cortisol and catecholamines, which may 

increase energy expenditure and alter appetite, 

leading to weight changes depending on 

individual responses. 

Clinical Consequences of Pathologic Weight 

Loss 

Pathologic weight loss, particularly when rapid or 

severe, has significant systemic consequences due 

to the depletion of essential nutrients, lean tissue, 

and energy reserves. These effects can 

compromise multiple organ systems and overall 

health. 

1. Loss of Lean Body Mass: 

Catabolism of skeletal muscle and other lean 

tissues reduces strength and physical endurance, 

leading to fatigue, reduced mobility, and decreased 

functional capacity. Severe muscle wasting can 

also affect respiratory muscles, increasing the risk 

of respiratory complications. 

2. Immunosuppression: 

Inadequate intake of macronutrients and 
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micronutrients impairs immune cell function. 

Malnourished individuals exhibit reduced 

lymphocyte proliferation, diminished antibody 

production, and impaired innate immunity, 

which collectively increase susceptibility to 

infections and slow recovery from illness.[19] 

3. Electrolyte and Vitamin Deficiencies: 

Weight loss associated with malnutrition often 

results in deficiencies of electrolytes (e.g., 

potassium, magnesium) and vitamins (e.g., 

vitamin D, B-complex, vitamin C). These 

imbalances can lead to metabolic disturbances, 

cardiac arrhythmias, neurological dysfunction, 

and bone fragility. 

4. Poor Wound Healing: 

Adequate protein and micronutrients are essential 

for tissue repair. Pathologic weight loss 

compromises collagen synthesis, angiogenesis, 

and cellular proliferation, resulting in delayed 

wound healing and increased risk of pressure 

ulcers or postoperative complications.[21] 

Key Diagnostic Consideration  

1. Distinguishing Intentional vs. Unintentional 

Weight Loss 

The initial step in evaluating weight loss is to 

determine whether it is voluntary or involuntary: 

• Intentional weight loss occurs through dietary 

modification, increased physical activity, or 

structured programs for obesity management. 

It is usually gradual, accompanied by lifestyle 

changes, and rarely associated with systemic 

symptoms. 

• Unintentional weight loss is often defined as 

a loss of more than 5% of body weight over 6–

12 months without deliberate effort. This type 

raises concern for underlying disease. Key 

clues include: 

o Rapid or unexplained weight reduction.[23] 

o Associated symptoms such as fatigue, night 

sweats, fever, gastrointestinal disturbances, or 

pain. 

o No changes in diet or activity patterns. 

Distinguishing these helps clinicians decide 

whether further investigation is warranted. 

2. Evaluation for Systemic Causes 

Once unintentional weight loss is suspected, 

evaluating potential systemic causes is critical. 

These are grouped broadly into endocrine, 

infectious, malignant, and gastrointestinal 

categories: 

• Endocrine Causes: 

o Hyperthyroidism: Excess thyroid hormones 

increase basal metabolic rate, promote 

lipolysis, and can cause muscle wasting. 

Symptoms may include palpitations, tremors, 

heat intolerance, and increased appetite despite 

weight loss.[16] 

o Diabetes Mellitus: In type 1 diabetes, insulin 

deficiency prevents glucose uptake, causing 

hyperglycemia, osmotic diuresis, and 

catabolism of fat and muscle. Type 2 diabetes 

may also contribute to weight loss in poorly 

controlled cases. 

o Adrenal Insufficiency: Cortisol deficiency 

reduces gluconeogenesis and appetite, leading 

to fatigue, hypotension, and weight loss. 

• Infectious Causes: 
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Chronic infections can induce weight loss 

through systemic inflammation and increased 

energy expenditure. Examples include: 

o Tuberculosis (TB): Persistent fever, night 

sweats, and anorexia contribute to significant 

weight reduction. 

o HIV/AIDS: Chronic immune activation, 

opportunistic infections, and malabsorption 

result in progressive weight loss. 

o Parasitic Infections: Intestinal parasites can 

impair nutrient absorption, causing 

undernutrition.[24] 

• Malignancy: 

Tumors induce cachexia through systemic 

inflammation, cytokine release, and altered 

metabolism. Common examples include 

gastrointestinal cancers, pancreatic cancer, 

lung cancer, and hematologic malignancies. 

Cachexia is often accompanied by anorexia, 

fatigue, and muscle wasting. 

• Gastrointestinal Disorders: 

Diseases affecting nutrient absorption or 

utilization can cause chronic weight loss. 

Examples: 

o Malabsorption syndromes: Celiac disease, 

chronic pancreatitis, and cystic fibrosis reduce 

nutrient availability. 

o Inflammatory Bowel Disease: Crohn’s 

disease and ulcerative colitis cause chronic 

diarrhea, malnutrition, and inflammation-

driven catabolism. 

o Chronic Liver Disease: Impaired protein 

metabolism and altered bile secretion 

contribute to nutrient deficiencies and muscle 

wasting. 

3. Assessment of Nutritional Status 

Evaluating the patient’s nutritional reserves helps 

determine the severity and clinical impact of 

weight loss. Key approaches include: 

• Anthropometric Measures: 

o Body Mass Index (BMI): Standardized 

measure to classify underweight, normal 

weight, overweight, or obesity. 

o Muscle Mass Measurements: Techniques 

like mid-arm circumference, bioelectrical 

impedance, or DEXA scans help assess lean 

tissue loss.[17] 

• Laboratory Parameters: 

o Albumin: Reflects chronic protein status; low 

levels indicate prolonged malnutrition or 

chronic disease. 

o Prealbumin (Transthyretin): More sensitive 

to acute changes in protein intake and 

nutritional status. 

o Micronutrient Levels: Assess deficiencies in 

iron, vitamin B12, vitamin D, and electrolytes 

that can result from malnutrition. 

• Functional Assessments: 

o Handgrip Strength: Correlates with muscle 

function and overall nutritional status. 

o Physical Performance Tests: Assess 

mobility, endurance, and risk of frailty. 

Cellular and Molecular Mechanisms of Weight 

Loss 

Weight loss is driven not only by systemic factors 

such as hormones and inflammation but also by 

cellular and molecular processes that regulate 
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energy mobilization and tissue catabolism. Key 

mechanisms involve adipose tissue metabolism 

and muscle protein catabolism.[26] 

1. Adipose Tissue Metabolism 

Adipose tissue serves as the primary energy 

reservoir in the body. During caloric deficit or 

catabolic states, stored triglycerides are broken 

down into free fatty acids and glycerol to supply 

energy. 

• Increased Lipolysis: 

Lipolysis is the enzymatic breakdown of 

triglycerides stored in adipocytes into free fatty 

acids (FFA) and glycerol, which can be used by 

peripheral tissues for ATP production. Enhanced 

lipolysis is a hallmark of weight loss during 

fasting, malnutrition, or hypermetabolic states. 

• Hormone-Sensitive Lipase (HSL): 

HSL is a key enzyme that regulates adipose tissue 

lipolysis. Its activity is increased by 

catecholamines (e.g., epinephrine, 

norepinephrine) and cortisol via signaling 

pathways that activate cyclic AMP-dependent 

protein kinase. This results in accelerated 

mobilization of fat stores during stress, fasting, or 

disease-induced catabolism. 

• Other Regulatory Factors: 

Leptin deficiency, insulin resistance, and pro-

inflammatory cytokines can further enhance 

lipolysis, leading to persistent fat depletion in 

pathological weight loss conditions.[26] 

2. Muscle Protein Catabolism 

Skeletal muscle serves as a major protein 

reservoir. During prolonged energy deficit or 

disease states, muscle protein is broken down to 

supply amino acids for gluconeogenesis, energy 

production, and acute-phase protein synthesis. 

• Ubiquitin-Proteasome Pathway (UPP): 

The UPP is the primary mechanism for targeted 

degradation of myofibrillar proteins. Proteins are 

tagged with ubiquitin molecules and subsequently 

degraded by proteasomes into amino acids. This 

pathway is upregulated in catabolic states such as 

chronic inflammation, cancer cachexia, and 

prolonged fasting. 

• Autophagy-Lysosomal System: 

Autophagy is a cellular process that delivers 

cytoplasmic components, including damaged 

organelles and proteins, to lysosomes for 

degradation. During malnutrition or systemic 

stress, autophagy contributes to muscle wasting by 

recycling intracellular proteins to maintain energy 

balance. 

Role of Inflammation in Weight Loss 

Chronic systemic inflammation is a central driver 

of pathological weight loss, particularly in 

conditions such as cancer, chronic infections, and 

autoimmune diseases. The inflammatory response 

alters metabolism, appetite, and tissue integrity, 

leading to cachexia and malnutrition.[25] 

1. Chronic Disease and Low-Grade Systemic 

Inflammation 

Persistent inflammatory states, even at low levels, 

can trigger catabolic pathways that favor the 

breakdown of fat and muscle over energy storage. 

This contributes to involuntary weight loss and 

tissue wasting, often observed in chronic diseases 

like rheumatoid arthritis, chronic kidney disease, 

and chronic infections. 

2. Key Cytokines 
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Pro-inflammatory cytokines act as mediators of 

metabolic disruption: 

• Tumor Necrosis Factor-alpha (TNF-α, 

“Cachectin”): 

TNF-α promotes lipolysis in adipose tissue, 

inhibits lipogenesis, and induces muscle protein 

breakdown, directly contributing to cachexia. 

• Interleukin-1 (IL-1) and Interleukin-6 (IL-

6): 

IL-1 and IL-6 suppress appetite by acting on the 

hypothalamus and stimulate the production of 

acute-phase proteins in the liver. These cytokines 

also enhance proteolysis and fat oxidation. 

• Interferon-gamma (IFN-γ): 

IFN-γ amplifies catabolic signaling in muscle 

tissue and synergizes with TNF-α and IL-1 to 

promote systemic energy depletion.[22] 

3. Appetite Suppression 

Inflammatory cytokines influence the central 

nervous system by: 

• Modulating hypothalamic pathways that 

control hunger and satiety. 

• Reducing levels of orexigenic signals such as 

neuropeptide Y (NPY). 

• Increasing anorexigenic signals, resulting in 

decreased food intake and further weight loss. 

4. Altered Metabolism via Acute Phase Proteins 

Chronic inflammation stimulates hepatic 

production of acute-phase proteins like C-reactive 

protein (CRP) and fibrinogen, which have 

metabolic consequences: 

• Divert amino acids from muscle protein 

synthesis toward acute-phase protein 

production. 

• Increase resting energy expenditure, further 

promoting catabolism. 

• Contribute to insulin resistance, altering 

nutrient utilization and perpetuating weight 

loss. 

Neuroendocrine Regulation of Weight Loss 

The neuroendocrine system integrates signals 

from the central nervous system, peripheral 

hormones, and metabolic status to maintain energy 

balance. Dysregulation of these pathways plays a 

key role in pathological weight loss. 

1. Hypothalamic Control of Appetite and 

Energy Homeostasis 

The hypothalamus is the central regulator of 

feeding behavior and energy expenditure. It 

integrates peripheral signals such as leptin, 

ghrelin, insulin, and cytokines to maintain body 

weight. Two critical neuronal populations mediate 

appetite control:[12] 

• Pro-opiomelanocortin (POMC) Neurons: 

POMC neurons, located in the arcuate nucleus, 

promote the release of alpha-melanocyte-

stimulating hormone (α-MSH), which binds to 

melanocortin receptors in the brain, suppressing 

appetite and stimulating energy expenditure. 

Activation of POMC neurons contributes to 

reduced food intake in cachexia or chronic illness. 

• Neuropeptide Y/Agouti-related Peptide 

(NPY/AgRP) Neurons: 

NPY/AgRP neurons stimulate feeding by 

increasing orexigenic signaling. In conditions of 
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energy deficit, these neurons are activated to 

promote caloric intake. However, chronic disease 

and systemic inflammation can inhibit NPY/AgRP 

signaling, contributing to anorexia and 

unintentional weight loss. 

2. Stress Response and Cortisol 

Chronic stress triggers prolonged activation of the 

hypothalamic-pituitary-adrenal (HPA) axis: 

• Cortisol Release: Elevated cortisol levels 

increase gluconeogenesis and promote 

proteolysis in skeletal muscle.[11] 

• Insulin Resistance: Cortisol-induced insulin 

resistance impairs glucose uptake, leading to 

hyperglycemia and further catabolism. 

• Muscle Breakdown: Chronic cortisol 

elevation accelerates lean body mass loss, 

worsening weight loss and functional decline. 

3. Sympathetic Nervous System Activation 

The sympathetic nervous system (SNS) 

contributes to energy expenditure, particularly 

during chronic illness: 

• Increased catecholamines stimulate lipolysis 

in adipose tissue through hormone-sensitive 

lipase activation. 

• SNS-mediated thermogenesis in brown 

adipose tissue increases resting energy 

expenditure. 

• Persistent SNS activation in disease states can 

exacerbate energy deficits and accelerate 

tissue catabolism. 

Specific Mechanistic Pathways of Weight Loss 

Weight loss in various diseases occurs through 

distinct but often overlapping molecular, 

hormonal, and inflammatory pathways. 

Understanding these mechanisms helps explain 

why certain conditions cause significant 

catabolism and energy imbalance. 

1. Hyperthyroidism 

Excess thyroid hormones (T3 and T4) profoundly 

affect metabolism: 

• Increased Basal Metabolic Rate (BMR): 

Thyroid hormones stimulate mitochondrial 

activity and ATP consumption, raising energy 

expenditure even at rest.[13] 

• Protein and Fat Breakdown: Elevated 

thyroid hormones enhance lipolysis and 

proteolysis, mobilizing fat and muscle stores to 

meet energy demands. 

• Increased Thermogenesis: Thyroid 

hormones upregulate uncoupling proteins in 

brown adipose tissue, generating heat and 

further accelerating energy loss. 

The combined effect of these processes results in 

rapid weight loss, despite increased appetite in 

some cases. 

2. Diabetes Mellitus (Type 1) 

In type 1 diabetes, insulin deficiency disrupts 

normal glucose utilization: 

• Inability to Store Glucose: Without insulin, 

glucose uptake by peripheral tissues is 

impaired, causing hyperglycemia and energy 

deficit at the cellular level. 

• Fat and Protein Catabolism: To compensate 

for energy shortages, the body breaks down 

triglycerides and skeletal muscle proteins.[27] 

• Ketone Body Formation: Fatty acid 

oxidation leads to ketogenesis, which can 
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contribute to weight loss and, in severe cases, 

diabetic ketoacidosis. 

This mechanism explains why weight loss can 

precede diagnosis in untreated type 1 diabetes. 

3. Chronic Infection or Malignancy 

Systemic inflammation and catabolic signalling 

play a central role: 

• Cytokine-Mediated Catabolism: Tumor 

necrosis factor-alpha (TNF-α), interleukin-1 

(IL-1), and interleukin-6 (IL-6) stimulate 

proteolysis and lipolysis, directly contributing 

to tissue wasting. 

• Anorexia: Cytokines act on the hypothalamus 

to suppress appetite, reducing caloric intake. 

• Increased Basal Energy Expenditure: 

Chronic inflammation elevates resting 

metabolic rate, further exacerbating weight 

loss. 

• Cachexia: In cancer, this combination of 

anorexia, systemic inflammation, and 

catabolic signaling leads to progressive muscle 

wasting and fat loss, often resistant to 

nutritional supplementation alone. 

Gastrointestinal Contributions to Weight Loss 

Gastrointestinal (GI) disorders can lead to weight 

loss by impairing nutrient digestion, absorption, 

and retention. These mechanisms often act in 

conjunction with systemic inflammation or 

metabolic dysregulation, amplifying catabolism. 

1. Malabsorption Syndromes 

Malabsorption occurs when the intestines are 

unable to absorb sufficient nutrients from ingested 

food: 

• Mechanism: Damage to the intestinal mucosa, 

enzyme deficiencies, or transporter 

dysfunctions reduce uptake of carbohydrates, 

proteins, fats, vitamins, and minerals.[28] 

• Consequences: Chronic nutrient deficiency 

leads to energy imbalance, loss of lean body 

mass, and fat stores. Common examples 

include: 

o Celiac disease: Immune-mediated villous 

atrophy reduces surface area for nutrient 

absorption. 

o Inflammatory bowel disease (IBD): Chronic 

inflammation and ulceration impair nutrient 

uptake. 

o Short bowel syndrome: Reduced intestinal 

length limits absorption. 

2. Chronic Diarrhea 

Persistent diarrhea contributes to weight loss 

through multiple pathways: 

• Fluid and Electrolyte Loss: Frequent stools 

result in dehydration and electrolyte 

imbalances, affecting cellular function and 

energy metabolism. 

• Caloric Loss: Unabsorbed nutrients are 

excreted, directly reducing caloric availability. 

• Secondary Catabolism: The body 

compensates by mobilizing fat and muscle for 

energy, exacerbating weight loss.[30] 

Common causes include chronic infections, IBD, 

malabsorption, and medications. 

3. Pancreatic Insufficiency 

Exocrine pancreatic insufficiency leads to 

inadequate production of digestive enzymes: 
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• Mechanism: Lipase, amylase, and protease 

deficiency impairs fat, carbohydrate, and 

protein digestion. 

• Effect: Undigested fats are excreted in stools, 

causing steatorrhea, caloric loss, and fat-

soluble vitamin deficiencies (A, D, E, K). 

• Examples: Chronic pancreatitis, cystic 

fibrosis, and pancreatic surgery can result in 

pancreatic insufficiency. 

Medication-Related Weight Loss 

Certain medications can contribute to weight loss 

by reducing appetite, altering nutrient absorption, 

or increasing energy expenditure. Recognizing 

these drug-related effects is important in 

evaluating unexplained weight loss. 

1. Drugs Causing Anorexia 

Some medications reduce food intake through 

direct effects on the central nervous system or 

gastrointestinal tract: 

• Chemotherapy: Cytotoxic drugs often induce 

nausea, vomiting, mucositis, and taste 

alterations, which reduce appetite and caloric 

intake. 

• Digoxin: May cause nausea, early satiety, and 

gastrointestinal discomfort, contributing to 

reduced intake.[12] 

• Selective Serotonin Reuptake Inhibitors 

(SSRIs): While SSRIs can sometimes cause 

weight gain, certain agents (e.g., fluoxetine) 

may induce anorexia and mild weight loss in 

some patients. 

• Stimulants: Medications like 

methylphenidate or amphetamines suppress 

appetite through central nervous system 

stimulation, leading to decreased caloric 

intake. 

2. Drugs Increasing Metabolism 

Some drugs accelerate energy expenditure, 

promoting weight loss even if food intake remains 

normal: 

• Thyroid Hormone Replacement (Excess 

Dosing): Over-replacement can increase basal 

metabolic rate, thermogenesis, and catabolism 

of fat and muscle, resulting in weight loss. 

• Certain Immunomodulators: Drugs such as 

interferons may induce systemic 

inflammation, enhance metabolic rate, and 

promote catabolic pathways, contributing to 

weight loss. 

3. Mechanistic Summary 

Medication-related weight loss occurs via: 

1. Reduced Appetite/Intake: CNS effects, 

gastrointestinal side effects, or taste alterations 

decrease caloric consumption.[14] 

2. Increased Energy Expenditure: Drugs that 

enhance metabolism or stimulate catabolic 

pathways increase caloric requirements and 

tissue breakdown. 

3. Secondary Effects: Nausea, diarrhea, or 

malabsorption induced by medications can 

further exacerbate weight loss. 

Clinical Implications 

When evaluating unexplained weight loss, a 

thorough review of the patient’s medication list is 

essential. Adjusting doses, switching agents, or 

providing supportive measures (e.g., antiemetics, 

appetite stimulants, or nutritional 
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supplementation) may help mitigate drug-induced 

weight loss. 

Psychosocial and Behavioural Factors in 

Weight Loss 

Weight loss is not always purely biological; 

psychological, cognitive, and social determinants 

can play a significant role. These factors influence 

appetite, food intake, and nutritional status, often 

interacting with physiological mechanisms to 

exacerbate weight loss. 

1. Psychiatric Conditions 

• Depression: 

Depression is commonly associated with 

reduced appetite, early satiety, and diminished 

motivation to prepare or consume food. 

Neurotransmitter imbalances (serotonin, 

dopamine) can disrupt hypothalamic appetite 

regulation, contributing to unintentional 

weight loss.[23] 

• Eating Disorders: 

Conditions such as anorexia nervosa or bulimia 

nervosa directly reduce caloric intake or increase 

energy expenditure through compensatory 

behaviors (vomiting, excessive exercise). 

2. Cognitive Impairment 

• Dementia and Neurodegenerative Diseases: 

Memory deficits, executive dysfunction, or 

difficulty coordinating feeding behaviors can lead 

to reduced food intake. Patients may forget to eat, 

fail to recognize hunger cues, or be unable to 

prepare meals. 

3. Social Determinants 

• Economic and Environmental Factors: 

Poverty, limited access to nutritious food, social 

isolation, or lack of caregiver support can 

indirectly contribute to malnutrition and weight 

loss. 

• Cultural and Lifestyle Influences: 

Food preferences, living alone, or stressful life 

circumstances may reduce overall caloric 

intake.[25] 

Complications of Chronic Weight Loss 

Persistent or severe weight loss, particularly when 

associated with loss of lean body mass, can lead to 

significant systemic complications affecting 

multiple organ systems. These consequences often 

exacerbate morbidity and reduce quality of life. 

1. Sarcopenia 

• Definition: Progressive loss of skeletal muscle 

mass and strength. 

• Mechanism: Chronic catabolism due to 

inadequate protein intake, inflammation, or 

hormonal dysregulation accelerates muscle 

protein breakdown. 

• Consequences: Reduced mobility, frailty, 

increased risk of falls, and impaired functional 

independence.[26] 

2. Osteopenia and Osteoporosis 

• Mechanism: Nutrient deficiencies (calcium, 

vitamin D, protein) combined with hormonal 

imbalances (e.g., low estrogen, testosterone) 

weaken bone structure. 

• Consequences: Reduced bone mineral density 

increases fracture risk, particularly in the hip, 

spine, and wrist, further contributing to 

morbidity. 
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3. Cardiac Atrophy and Dysfunction 

• Mechanism: Loss of myocardial mass due to 

prolonged malnutrition, catabolic stress, and 

electrolyte imbalances. 

• Consequences: Decreased cardiac output, 

arrhythmias, hypotension, and increased 

susceptibility to heart failure in severe or 

prolonged weight loss. 

4. Impaired Immune Function 

• Mechanism: Protein-energy malnutrition and 

micronutrient deficiencies (e.g., zinc, 

selenium, vitamin A) reduce the number and 

function of immune cells. Chronic 

inflammation may also dysregulate immune 

responses. 

• Consequences: Increased susceptibility to 

bacterial, viral, and opportunistic infections; 

delayed wound healing; and poor response to 

vaccination. 

5. Other Systemic Complications 

• Electrolyte Imbalances: Loss of potassium, 

magnesium, and phosphate may cause 

neuromuscular and cardiac disturbances. 

• Gastrointestinal Dysfunction: Reduced gut 

motility and absorptive capacity can 

perpetuate malnutrition. 

• Psychological Effects: Chronic weight loss 

may contribute to fatigue, depression, and 

reduced cognitive function. 

CONCLUSION 

Weight loss is a complex, multifactorial process 

resulting from the interplay of hormonal, 

molecular, neuroendocrine, inflammatory, 

gastrointestinal, psychosocial, and medication-

related factors. While intentional weight loss may 

be beneficial, unintentional or pathological weight 

loss often signals underlying systemic disease and 

can lead to severe complications, including 

sarcopenia, osteoporosis, cardiac dysfunction, and 

immune impairment. Understanding the diverse 

mechanistic pathways—ranging from cytokine-

mediated catabolism to hypothalamic appetite 

dysregulation—enables clinicians to identify 

underlying causes, tailor interventions, and 

prevent long-term morbidity. Comprehensive 

management requires a holistic approach that 

addresses both biological and psychosocial 

contributors to weight loss, emphasizing early 

recognition, nutritional support, and treatment of 

the primary condition. 
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