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Topics

Total pain and Bio-Psycho-Social model:

from an holistic concept to a neurobiological one

The emotional filter of pain:

mood depression and pain are «only» comorbid ?

Antidepressants and Pain killers:

are they so different in their clinical activity ?

Cognitive and social aspects of pain:

can these components influence pain treatment outcomes ? 
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WHY ?

These components can interfere

not only with the patient’s well being and quality of life

but also on pain intensity and chronification

and on the effectiveness of the pharmacological treatments.



Williams, 2013
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Crofford, 2015



chronic pain
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Bushnell et al., 2013

Simons et al., 2014

Vachon-Presseau et al., 2016



chronic pain patients 

tend to process pain

in emotion-related circuits 

more than in sensory brain regions                    

Navratilova et al., 2016

so in chronic pain 

the relation between

emotions and pain is stronger

the concept of pain matrix is changed, from an anatomical model to a

more dynamic one. The patients characteristics, the different kind of pain

and his length can change the relevance of the areas involved in pain



Breakthrough pain was also associated with worse mood (BDI, P < 0.001), 

and more anxiety (BAI, P < 0.001).

 Breakthrough pain is often related to background pain, that may be either physical, 
social, psychological or spiritual

 Not all pains are therefore appropriately managed with opioids

 A holistic assessment is required in all patients

increase of mood depression,

anxiety and chronic stress

breakthrough pain :

unpredictability

unbearability

difficult management

hyperarousal

sensitization



EMOTIONS AND PAIN

PSYCHOPATHOLOGICAL 

ASPECTS

PSYCHOBIOLOGICAL 

DISORDERS

alexythymia
pain

catastrophizing
attachment

mood depressionanxiety chronic stress



A maladaptive attachment 

(particularly an anxious attachment)                       

is a risk factor for catastrophizing, 

pain intensity                    

and chronification of pain

tendency to magnify a pain experience, 

to ruminate on it 

and  to feel more helplessness  

pain

catastrophizing

increase of pain intensity

and chronification of pain

attachment alexythymia

“no words for feelings” :

deficit in one’s ability

to report feelings,

favouring physical sensations

hyperarousal

somatosensory

amplification

Porter et al. 2007

Darnall, 2016



mood 

depression

anxiety chronic stress

similar neurobiological mechanism

sleep

nociception perception
chronification

+-

limbic circuits

HPA axysamygdala

locus coeruleus

raphe nuclei







depression

pain

chronicity 

disability 

perceived self-

efficacy

strained relationships 

central sensitization

reduction of pain threshold

Torta and Lacerenza, 2002; Leo,  2003; 

Torta and Ieraci, 2013

co-morbidity :

depression and pain

co-pathogenesis:

depression and pain

These data are confounded by 50% prevalence of pain in patients whose primary diagnosis is 

depression. Pain complaints are typically amplified in patients with depression. Theseations lead 

that there is a bidirectional relationship between the 
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spinal

cord
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mesencephalon
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Mood modulation :
Affective and cognitive areas:

insula, anterior cingolate cortex, 

amigdala,  prefrontal cortex, 

deficit of 5HT and NE 

=  mood  depression

Pain modulation :
descendent inhibitory system 

5HT/ NE and endogenous opioid

deficit of 5HT and NE 

= reduced pain inhibition

CO-PATHOGENESIS BETWEEN MOOD AND PAIN : 

NEUROTRANSMITTERS

ADs

mood

pain



CO-PATHOGENESIS BETWEEN

MOOD AND PAIN :

HPA HYPERACTIVITY



CO-PATHOGENESIS BETWEEN MOOD AND PAIN :                           

PRO-INFLAMMATORY CYTOKINES



The involvement of frontal lobes could 

be a factor guiding the changes and the 

adaptation mechanisms activated as a 

response by the system (e.g. cytokines 

production, stress system activation, 

immune system responses).

High cytokines levels correlate with

mood depression, cognitive dysfunction, 

pain and stress levels
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glutamatergic

hyperactivity

SLEEP  DISORDER

CO-PATHOGENESIS BETWEEN MOOD AND PAIN :                              

IDO (indoleamine 2-3 dioxygenase)

MOOD DEPRESSION

AND PAIN

MOOD DEPRESSION

AND PAIN 



Edwards et al., 2008

sleep disturbance 

may be a stronger predictor of pain 

than pain of sleep disturbance.

decreased sleep on a given day predicts an increased of pain on the subsequent day Finnan et al., 2013

sperimental induced sleep loss increases pain sensitivity

sleep deprivation attenuates  the analgesic effect of  m-opioid agonists

pain

sleep

common opinion: 

pain induces sleeplessness

the therapeutic strategy

is only controlling pain

pain

sleep



Antidepressants and Pain killers:

are they so different in their clinical activity ?



The choice of an antidepressant is a complex

decision that has to balance previous

pharmacological experiences, different clusters of

target symptoms, pharmacological interactions,

and objective and subjective risks of side effects,

with the aim of tailoring a strategy for each patient

WHICH ARE THE MECHANISMS OF ACTION 

OF ANTIDEPRESSANTS ON PAIN ?



neurotransmitters

hormones

immune system

CNS trophism

ADs

and pain

increasing

neurotransmitters

availability

reducing

pro-inflammatory

cytokines levels

normalizing HPA 

axis hyperactivity

increasing

BDNF-NGF expression



ANTIDEPRESSANT ACTIVITY ON PAIN:

neurotransmitters and hormones (1)

The classical neurotrasnmitters considered

in the ADs antalgic activity are 5HT and NE that ,

togheter with opioids, 

potentiate the descending inhibitory system

from PAG to spinal cord. 

allopregnanolone

inhibits glutamatergic neurotransmission

by negatively modulating NMDAR function

and potentiates GABAergic activity

(20x more powerful than BDZs on GABAa receptors)

increase GABA

reduce Glutamate

dual ADs



ANTIDEPRESSANT ACTIVITY ON PAIN:

HPA and cytokines (2)

ANTIDEPRESSANTS ANTI-STRESS ACTIVITIES :

reduction of CRH and VAP concentrations

normalization on GRs gene expression

HPA hyperactivity normalization

ANTIDEPRESSANTS AND CYTOKINES :

increase of anti-inflammatory cytokines (eg IL-10)

that counteract pro-inflammatory ones

reduction of low grade inflammation



Receptor

reuptake inhibition

Effects of antidepressants 

after acute and chronic administration

down regulation

stress reduction

cytokine normalization

etc.

- first antalgic effect can be indipendent from antidepressant activity

- first antalgic effect is reached with low doses

- first antalgic effect demonstrates a rapid onset

- the later and full antalgic effect is related to  the mood improvement

- and is due to the totality of the dowstream AD’s activities



Psychological interventions

and Pain



Psychological therapies are highly recommended 

for the treatment of painful conditions

Psychological therapies act on three levels: 

treatment of psychopathological comorbidities, 

reduction in perceived pain, 

improvement in the psychological aspects maintaining 

pain. 

Recommended interventions are mainly: 

Cognitive Behavioral Therapy (CBT) 

Mindfulness 

and Hypnosis 

Depression is a predictive factor of pain (B)

Anxiety and pain catastrophizing 

are predictive factor of pain (C)

Neuropathic pain (particularly with allodynia) 

is higly correlated with fear and discomfort 

and has a strong correlation 

with social factor (perceived social support) 

and pain intensity (C)



Cognitive behavioral therapy 

(CBT) and pain

irrational beliefs                   

about pain

maladaptive                     

behaviors

associated with 

correcting any 

inappropriate beliefs

replacing beliefs                  

with  appropriate ones 

improving more adaptive 

coping skills and behaviors 

Therapist identification changing

increase resilience

favour a cognitive reappraisal

from:

“ my pain is terrible and there

is nothing I can do about it ”

to:

“ as bad as my pain might get

there are things I can do

to make it at least a little better”

more cognitive control

on painful stimulus



2017; 1 (1): 1-15

both groups show a pain reduction

but with an higher significant improvement 

in the COM group (p<0.01) 

than in the VLF group (p<0.05). 

A total of 100 subjects with persistent pain                                                  

notwhitstanding adequate opioid treatment

were enrolled and randomly assigned to receive combined therapy 

(COM: VLF 75 mg/day associated with B-APP) (n=51) 

or (VLF: venlafaxine 75 mg/day plus usual care) (n=49).



DO ANTIDEPRESSANTS AND PAIN KILLERS 

SHARE COMMON THERAPEUTIC PATHWAYS ?

Could the antalgic activity of a pain killer, 

to be also related to an intrinsic antidepressant activity?



Tapentadol
(MOR + NRI activities) 

Ascending transmission reduction + Descending transmission strengthening

MOR
(agonist of µ opioid receptor)

NRI
(NE reuptake inhibitor)

NE 
descending
pathway

TAP

TAP

5HT 
descending
pathway

TMD

TMD

Tramadol 
(MOR + SRI activities) 

MOR
(agonist of µ opioid receptor)

SRI
(5HT reuptake inhibitor)

PAIN MOOD



Cannabis and (Endo) cannabinoid system



Cognitive filter

and pain



Top

Down

COGNITIVE MODULATION

OF PAIN SYSTEM

• attention

• memory

• expectation

• placebo



thalamic activation parietal activation anterior cingulate activation

attentional networks

Melzak and Wall (1965)
spinal transmission of nociceptive inputs can be under the descending 

influence of supra-spinal mechanisms, including attention.

attentional

process

selective attention

that serves to prioritize the processing of information:    

so the selective attention to painful stimuli is a 

defensive mechanism

that explains how distractions can reduce                                          

the attentional capture of painful inputs
executive attention

distraction conditions increase PAG activity

attentional manipulation can modulate the perception of pain

(eg. hypnosis, meditation, relaxing techniques)



memory and pain

chronic

pain

emotionmemory

difficulties 

in working memory 

and long-term memory

inability to extinguish 

painful memory trace:

pain chronification

Mazza et al. 2017

Chronic pain has to be prevented as early as possible 

in order to keep ‘‘pain memory’’ from being established

emotional negative experiences (such pain) 
makes stronger the memory storage

inducing a sensitization to pain experience
and favouring pain chronification

Prakash and Golwala, 2011

Metabotropic Glutamate Receptors (mGluRs) 

are involved in both cortical long-term potentiation (LTP) 

and long-term depression (LTD).

Koga et al., 2016



expectation  and pain

expectation placebo effect 

learning

(past experiences) activation of endogenous opioids and DA

(ACC, PFC, PAG, AMY)

Pecina and Zubieta 2014

non-pharmacological 

drug effect

Stahl, 2002; Torta e Lacerenza, 2002; Leo, 2003

that is how a placebo component

can make stronger the 

pharmacological response to a drug

or how a nocebo effect can reduce the 

effectiveness of a treatment. naloxone inhibits placebo effect on pain
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Spirituality and  Religiosity

in the pain perception



Depression was found associated with a higher pain level and the subgroup of patients, 

with a high private religious activity, was significantly less likely to be depressed

Significant correlation was seen                                                         

between Spiritual Well Being Scale (FACIT-Sp)

and VAS in the high pain group (p< 0.01).



Social aspects

of pain



sensory discriminative

location

timing

kind of pain

etc.

affective reaction

fears

mood deression

anxiety

etc.

cognitive process

prior painful esperiences

expectations

beliefs

learning

behaviours

social consequences

social support social exclusion
loneliness

conflict

rejection

increased pain sensitivityreduced pain intensity

> proinflammatory

cytokines

SOCIAL PAIN

key precipitants

of negative emotions

Psychoeducational interventions for caregiver and professional healthcare providers

improved resilience



there

is still a need to improve pain management practices including challenges that caregivers face, related

to pain assessment, reluctance and fear of administering medication, noncompliance with pain

medicine regimens, and hesitance to report pain.
caregiver

as barrier
…reluctance and fear of administering medication, 

noncompliance with pain medicine regimens …

monitoring  pain

implementing pain control strategies

dealing with side effects

caregiver                  as patient
caregiver

as patient
family caregivers often report feeling 

of depression and burden

that are poorly evaluated

caregiver’s

needs



Take home messages

Pain perception is a multimodal experience

in which the antalgic approach only targeted on somatic aspects

not always may be successfull.

In several patients emotional, cognitive and social aspects

have to take in account in order to avoid unsatisfactory treatment outcomes.

Assessing other aspects of pain however greatly broadens                                                  

the treatment options than can be offered to patients 

In this way the correct choice of a tailored analgesic, 

an add-on therapy with antidepressants and or psychotherapies,                               

an adjustement, when possibile, of negative social factors,  

can reach a more effective and satisfactory clinical response 

Total pain related approach



“.. For this is the great error of our day                        
in the treatment of the human body,                        

that physicians separate                                                 
the soul from the body.”

Hippocrates, 460-377 aC


