
Post-Exertional Neuroimmune Exhaustion (PENE) is the cardinal feature of Myalgic 
Encephalomyelitis (ME), especially as defined in the International Consensus Criteria 
(ICC, 2011). It is not the same as “post-exertional malaise” (PEM) described in CFS case 
definitions. Instead, PENE reflects the unique neuroimmune pathology of ME. 

Definition 

PENE is a pathological inability to produce sufficient energy on demand, with 
dysfunction in the central nervous system (CNS), immune system, and cellular 
metabolism. It is provoked by exertion—physical, cognitive, sensory, or orthostatic—
and results in a marked, measurable, and often prolonged worsening of symptoms. 

Key Features of PENE 

*Exertion triggers illness, not just fatigue. Even trivial activity (walking a few steps, 
reading, noise exposure) can lead to systemic collapse. 

*Neuroimmune response. Exertion provokes abnormal activation of immune pathways, 
including cytokine release, oxidative stress, and neuroinflammation, resulting in 
“sickness response” amplification. 

*Neurological dysfunction. Patients experience cognitive decline (“brain fog”), slowed 
information processing, sensory overload, and worsening of motor control after 
exertion. 

*Delayed onset and prolonged recovery. Worsening often begins hours to days after the 
exertion, not immediately. Recovery can take days, weeks, or longer, and in severe 
cases, patients may never return to their prior baseline. 

*Quantifiable in research 

Two-day cardiopulmonary exercise testing (CPET) shows a reproducible drop in VO₂ 
max and anaerobic threshold unique to ME. Abnormalities in autonomic and immune 
markers (e.g., NK cell function, cytokines, lactate metabolism) have been documented 
after exertion. 

… 

Distinction from Fatigue or PEM 

* Fatigue: A normal, proportional tiredness relieved by rest. 

* PEM (CFS definitions): General worsening of symptoms after exertion, but vaguely 
described. 

* PENE (ME-ICC): A pathophysiological, multi-system dysfunction specific to ME, with 
neuroimmune, cardiovascular, and mitochondrial impairment that can be objectively 
measured. 



Clinical Presentation of PENE 

* Worsening of neurological symptoms: memory, attention, speech, motor control. 

* Heightened pain, myalgia, neuropathic pain. 

* Sleep dysfunction: unrefreshing or reversed cycles. 

* Immune symptoms: sore throat, swollen lymph nodes, flu-like state. 

* Autonomic changes: orthostatic intolerance, tachycardia, hypotension. 

* Energy metabolism impairment: post-exertional lactic acidosis, reduced oxygen 
utilization. 

Why It Matters 

PENE is the defining hallmark that separates ME from: 

* Primary fatigue syndromes 

* Psychological explanations of tiredness 

* Other neurological and autoimmune conditions 

Without PENE, the diagnosis of true Myalgic Encephalomyelitis (not “CFS”) cannot be 
made. 
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