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Objectives for M2 Course: 
1.  To be able to cite the diagnostic criteria for each of the anxiety disorders. 
2.  To recall the basic epidemiology of the various anxiety disorders  
3.  To be able to describe the biological underpinnings of anxiety disorders. 
4.  To develop a rudimentary knowledge of how anxiety disorders are treated. 
 
 
Readings: 
This handout 
 
 
Please note that this handout is designed for study in the M2 year and also in 
the M3 clerkship.  Supplementary information for which you will not be held 
responsible in either the M2 or M3 year is also included.     
Material for which you will only be held responsible in the M3 year appears in italics.  
Supplementary material appears in a smaller font.   
 
For the M2 exam, all questions will be taken from the PowerPoint slides.   
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Introduction 
Anxiety, with both its physical and psychological manifestations, can be a normal reaction to 'stressors''. "Normal" 
anxiety has identifiable causes that society considers understandable. The anxiety response becomes pathological 
in the following ways: 

Autonomy: when the person starts having anxiety symptoms without obvious reasons.  
Intensity: when the degree of response is out of proportion or causes dysfunction and/ or is not bearable. 
Duration: when the response lasts longer than expected. 
Behavior: when the coping mechanisms are not enough and/or patient displays other behaviors that 

make then dysfunctional (typically avoidance behaviors). 
 

Manifestations of Anxiety 
 Physical symptoms—autonomic arousal, tachycardia, tachypnea, diaphoresis, diarrhea, lightheadedness, etc.  
 Affective symptoms—Irritability, fear 
 Behavioral symptoms—Avoidance, compulsions 

 
Epidemiology (In US) 
Anxiety disorders are the most common psychiatric disorders (see table). However, like other common psychiatric 
disorders (depression and substance abuse), only 20% get to see psychiatrists.  
 

DISORDER ONE-YEAR 
PREVALENCE 

(%)* 

LIFETIME 
PREVALENCE 

FEMALE-
MALE RATIO 

ANY ANXIETY DISORDER 12.7, 18.7, 11.1 19.2, 24.9, 19.5  

Simple Phobia 8.1, 8.8, 7.1 14.3, 11.3, 9.4 F>M 

Social Phobia 1.7, 7.9, 2.8 3.7, 13.3, 5.0 Data varies 

Generalized Anxiety Disorder 3.1, 3.8, 2.1 4.1-6.8, 5.1, 4.1 Sl less than 
2:1 F vs. M 

Panic Disorder 0.9, 2.3, 2.1 1.6, 3.5. 5.1 >2:1 F vs. M 

Obsessive Compulsive Disorder 1.7, --, -- 2.6, --, -- F slightly > M 

Post Traumatic Stress Disorder  1.0-1.3**  F>M (Approx 
2:1) 

These are estimates based on three major U.S. epidemiological studies: 
 

  The Epidemiological Catchment Area (ECA) study in late1980s (1st number)  
  National Comorbidity Study (NCS) in 1990s (2nd number) 
  National Epidemiologic Survey of Alcohol and Related Conditions (NESARC) 2001-2002 (3rd number) 

             *PTSD lifetime data estimated from ECA and NCS databases  
             Also note that rates of panic disorder and OCD are strikingly similar across several countries studied.   
 
 
FYI:    
Up to 25% of population will meet criteria for an anxiety disorder in their lifetime. 
Anxiety disordered patients are 3-5 times more likely to go to the doctor.   
80% of anxiety disorders are missed in PC settings during first interview. 
Anxiety disorders are the most common psychiatric problem that present to PC physicians: with 60% of patients with anxiety going to their PC physician. 
Patients with anxiety frequently present to primary physicians with predominantly medical (GI, cardiac) problems.  
 

 
Comorbidity: 
Depression is the most common comorbid condition 
Personality traits/disorders (particularly Cluster C personality disorders) may be co-morbid with anxiety 
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disorders.  
Using Cloninger’s Character and Temperament Dimensional model, patients with anxiety tend to have high harm avoidance and low novelty seeking . 

Substance abuse is also frequently co-morbid with anxiety disorders.  Patients with anxiety (like other psychiatric 
disorders) often seek to alleviate their symptoms by drinking.   
Other anxiety disorders. Patients that have one anxiety diagnosis often have many features of or even meet full 
criteria for other anxiety  disorders.   Among the anxiety disorders (particularly with GAD) co-morbidity is the rule, 
not the exception.  
  
Etiological correlates of anxiety disorders: 
Acute anxiety is an adaptive physiological state that is part of flight/fight behavior to avoid or defend against danger. In humans, it occurs with the subjective experience of 
fear. Flight/fight responses are initiated with a novel stimuli integrated with the brain’s arousal system (RAS: reticular activating system) interacting with the locus ceruleus 
and thalamus. Thalamus projects to the cortex for further processing to determine if the novel stimuli are ‘good’ or ‘bad’. If the novel stimulus is sudden unexpected novel 
and intense, the thalamus may bypass the cortex and sends information directly to the amygdala, hippocampus and parahippocampus, which initiate the flight/fight 
procedural responses. The thalamus simultaneously sends signals to the hypothalamus and this along with the previous signal to the 
amgdala/hippocampus/parahippocampus activate the sympathetic nervous system leading to the physiological arousal. This system is fueled by dopamine in the RAS. 
Eventually the cortical attribution will predominate and either enhance or control the flight/fight response. For example, you enter your dark apartment and hear a sudden 
noise and your flight/fear response is activated. However, it may turn out to be 20 friends yelling ‘surprise’ on your birthday may cause your cortex to control the flight/fight 
response but may lead to complex defense behavior if the sudden noise is followed by “ I’ve got a gun, don’t move”.  In summary, the flight/fight response involves several 
parallel steps 

Arousal 
Thalamic channeling of the stimulus pattern 
Hippocampus/parahippocampus/amygdala processing 
Basal ganglia and septal nuclei motor programming and attention 
Cortical processing and attribution                                                                                                                                      

 

 
Genetics:  

Panic disorder: Generally concordance found to be higher in MZ vs. DZ twins.  For example, in the Virginia 
Twin Registry, concordance was 24% in MZ vs. 11% in DZ twins.  Other studies suggest that close 
relatives of subjects with panic disorder may have a 4-10 fold higher risk of having the disorder 
themselves.  Unaffected relatives are also more likely to experience panic attacks on CO2 challenge vs. 
controls.  

GAD:  Results of twin studies mixed.  One family study showed a higher incidence of GAD in relatives of GAD 
probands vs. control probands (19.3% vs. 3.5%). 

Obsessive Compulsive Disorder: Approximately 10% of first degree relatives have OCD, a number about five 
times higher than for the general population.  Concordance > in MZ vs. DZ twins in multiple studies.   

Genetics of PTSD not well studied, but in a Vietnam era twins registry, MZ twins had > concordance vs. DZ 
even in those without direct combat exposure.  A study of Cambodian refugees exposed to the horrors of 
the Pol Pot regime showed that children of parents with PTSD had higher likelihood of having PTSD 
themselves.   

Social Phobia: In the Virginia Twin Registry, 24% MZ vs. 15% DZ twins; best-fit modeling suggested 30% 
genetic contribution to risk of social phobia dx.  First degree relatives of patients with social phobia have 
an approximately 10-fold higher risk of social phobia or avoidant personality disorder.  Children whose 
temperaments are classified as behaviorally inhibited are more likely to have socially phobic parents and 
possibly more likely to later develop social phobia themselves.  Another twin study did not find evidence 
of a genetic component to social phobia, however.   

Specific Phobias:  Little genetic data, though there does appear to be a genetic component.  In the Virginia 
Twin Registry, MZ > DZ for animal phobias.    

 
Neuroanatomy of Anxiety: 
The amygdala likely is something like a fear and anxiety processing station of the brain.  In animal models, lesions 
to the amygdala dampen fear and emotional responsiveness and also block autonomic and neuroendocrine 
responses to learned stress.  Stereotaxic electrical stimulation in conscious humans produces fear, anxiety, 
depersonalization, visceral sensations in the chest and epigastric area, and changes in autonomic function.  



 4

 The amygdala receives glutamateric inputs from the thalamus and cortical sensory regions and appears to process this information via a complex web of intraamygdaloid 
circuitry.  The amygdala has projections to the locus ceruleus, raphe nuclei, and ventral tegmental area.   It also has projections to and receives input from various areas in 
the brain that “orchestrate” the fear response:  the cortex (cognitive misappraisal and fear), periaqueductal gray (freezing response), parabrachial nucleus 
(hyperventilation), lateral hypothalamus (sympathetic activation), paraventricular nucleus of the hypothalamus (endocrine activation), dorsal motor nucleus of the vagus (GI 
distress), nucleus caudalis pontis (startle), the trigeminal and facial nerve (facial expression of fear) and striatum (motor activation).   Many of these projections secrete 
CRF.  Intracerebroventricular CRF injection elicts behaviors similar to anxiety in humans.  Transgenic mice high CRF expression exhibit anxious-type behaviors as well.    
 

Major subcortical areas:  
 

 
 
Source.  Used with permission from Mid-Atlantic Mental Illness Research, Education, and Clinical Center. 
Neurotransmitter systems: 
Noreadrenergic/Locus Ceruleus. A cluster of about 400 NE neurons near the fourth ventricle in the pons. It 
contains about 50% of all CNS NE neurons which release about 70% of all CNS NE (other areas include lateral 
tegmental area, hippocampus, amygdala, limbic system and cerebral cortex). The LC is part of the CNS control of 
autonomic nervous system and its activation leads to fear as well as to flight/fight response. Electrical stimulation 
of it leads to panic states. Increased release is associated with orienting, selective attention, hypervigilance, and 
autonomic arousal.   
 
Down regulation of adrenergic receptors may increase susceptibility to future stress.  In addition, the bed nucleus of the stria terminalis (which has dense NE innervation) is 
implicatied in conditioned fear to contextual cues and inhibitory avoidance.  NE neurons from the LC also have an excitatory effect on 5HT neurons in the dorsal raphe 
nucleus.  The NE system also is involved in modulation of HPA axis release of CRH.  Elevation of CRH activates metabolic systems for physical demands of ‘fight or flight’.  

 
Serotonin is produced predominantly by the dorsal and median raphe nuclei (projections throughout the brain) 
and modulates many homeostatic responses (sleep, appetite, sex drive).   
The serotonergic system also appears to modulate NE activity in the LC.  Serotonergic pathways to the amygdala, periventricular/periaquaductal gray, and hippocampus 
are thought to perhaps be involved in (respectively) anxiety, panic attacks, and “numbing” behaviors.  Low serotonin function has been involved in aggressive or impulsive 
behaviors, depression, suicidal ideations or behaviors, intrusive thoughts and repetitive behaviors.  Knockout mice without 5HT1A receptors show anxiety-like behaviors.   
 
Dopaminergic systems appear to be involved to some degree in generating at least some anxiety symptoms.  Prefrontal dopamine release is associated with immediate 
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aversive encounters in animal models.     
   

GABA distribution in the brain is more widespread than either NE and 5-HT. GABA is the brain’s primary inhibitory 
neurotransmitter.  And medications increasing GABAergic tone—barbiturates, benzodiazepines, pregabalin, and 
gabapentin all alleviate anxiety.   
 
Glutamate may have a role in anxiety disorders since fear learning and extinction of such learning are blocked by 
NMDA (one of the glutamate receptors) antagonists. 
There has also been some evidence that Riluzole (which inhibits glutamate release) may be an effective treatment for OCD and GAD.  
 
Neurobiology of Specific Anxiety Disorders 
Panic disorder:   
Panic attacks can be induced by sodium lactate or by inhalation of 5% CO2 in panic disorder patients, but not in 
controls.  These attacks are ameliorated in patients taking anxiolytic medications.  
Interestingly, patients with panic disorder demonstrate more hypocapnia in response to hyperventilation (no differences in pH) possibly due to excessive buffering (due to 
increased lactate?).  
 

There is also evidence of GABAergic involvement. 
CO2 is known to alter the tone of GABA receptors and blocking GABAergic transmission in the basolateral amygdala, midbrain central gray, and dorsomedial hypothalamus 
elicits anxiety-like behaviors in animal models.  Saccadic eye movement velocity (thought to be at least in part mediated by GABA-responsive neurons in the midbrain and 
pons) is reduced in panic disorder patients.  Decreased hippocampal benzodiazepine receptor binding has also been demonstrated in panic disordered patients vs. 
normals.   Furthermore, a recent study demonstrated a reduced number of GABAA binding sites in the insular cortex of benzodiazepine naïve patients with panic disorder.   
 

There multiple lines of evidence for NE system dysfunction in panic disorder.  
Panic disorder subjects have increased cardiovascular responses and blunted growth hormone response to clonidine (an alpha2 agonist); higher sensitivity to yohimbine 
challenge; and more pronounced surges in atrial natriuretic factor (which appears to enhance NE uptake) vs. controls.   In addition, locus coeruleus stimulation induces 
marked fear/anxiety responses in animal models.  Lastly, some theorize that the uncoupling of NE system and activation of the HPA axis are causative of panic—since in 
panic disordered patients’ changes in MHPG (from the breakdown of NE) levels do not effect cortisol levels in the same way as occurs in normal controls.   Studies of the 
HPA axis and panic have been contradictory and inconclusive, however.  

 
The serotonergic system is implicated as well.  
Panic disorder patients experience more anxiety (though not necessarily overt panic attacks) in response to mCPP (a mixed 5-HT agonist and antagonist) and fenfluramine 
(an indirect 5-HT agonist).  In addition, depletion of tryptophan (serotonin precursor) caused elevations in anxiety and in CO2-induced panic attacks in one study.  Another 
study showed decreased 5-HT1A receptor binding in the cingulate cortex and dorsal raphe in panic patients.  A third study revealed lower serotonin transporter binding in 
the midbrain, temporal lobes, and a thalamus in subjects with panic disorder.   And SSRI medications are effective in the treatment of panic disorder.     
 

One theory posits that (since CO2 as well as bicarbonate and lactate—both of which are converted to CO2—
induce panic attacks in those with panic disorder), the disorder may be caused by a hypersensitive “suffocation 
alarm.”  
 This theory is supported by studies in which panic patients have demonstrated an increased tendency to hyperventilate, increased variance in tidal volume during normal 
respiration, and greater irregularities in nocturnal breathing.   
 

A neurocircuitry model proposes that panic disorder is caused by an abnormally sensitive “fear network,” centered 
in the amygdala.  The anatomy of the limbic system and the fact that many diverse agents are panicogenic 
support this theory.   
An fMRI study showed increased activation of the right amygdala and hippocampus in panic patients performing an anxiety-inducing test.  Other neuroimaging studies 
have found abnormalities in the putamen, orbitofrontal cortex, and R temporal lobe.   
 
A study published in December, 2009 revealed that patients with blood lead levels in the top quartile (but at levels generally considered to be safe) were nearly 5 times 
more likely to have panic disorder than patients in the lower quartile.   
 

 
 
GAD:   
Less well studied than panic disorder, PTSD, or OCD.  Note GAD patients do not experience panic attacks in 
response to CO2 challenge.   
Neurocircuitry:  Recent imaging studies have shown R and total amygdala volumes in GAD patients and well as > superior temporal gyrus volume and greater R vs. L 
asymmetry.  A 2009 study found disrupted intraamygdalar connectivity in GAD probands. 
NE:  Findings regarding noradrenergic involvement have been mixed.   
GABA--Abnormalities in expression/function of the benzodiazepine receptor:  GAD patients exhibit diminished benzodiazepine receptor binding in the L temporal pole 
compared to normals.  GAD subjects also have decreased benzodiazepine receptor density in peripheral blood cells.  Density returns to normal with treatment. 



 6

5-HT:  GAD patients have heightened anxiogenic reactions to m-CPP.     
 

OCD: 
OCD is known to increase glucose metabolism in an orbitofrontal-striatal (striatum=caudate and putamen)-thalamic “circuit.”  
This is reversible with successful treatment either with medication or cognitive behavioral therapy.   
(In addition abnormalities in the amygdala, and anterior cingulate gyrus have been detected in imaging studies.)  
 
OCD is also associated with a number of neurological conditions such as head trauma, Tourette’s Syndrome, Sydenham’s chorea, von Economo’s disease and others.   
OCD patients are also more likely to exhibit more neurological “soft signs” (minor non-specific abnormalities such as mild dyspraxias, difficulties in performing 
rapid alternating movements, graphesthesia, etc) as well as subtle abnormalities on EEG, auditory evoked potentials, and on some neuropsychological tests. 

 
In some OCD patients, symptom onset appears to be related to an autoimmune response to streptococcal infection.  These 
are a subgroup of patients with what has been termed PANDAS (Pediatric Autoimmune Neuropsychiatric Disorders 
associated with Stretococcal infections). 
Children with OCD (like Sydenham’s chorea pts) are more likely to have high percentages of D8/17 (a marker associated susceptibility complications following group A 
Strep infections) expressing B lymphocytes as well as a greater likelihood of having anti-basal ganglia antibodies. 
 

The above findings seem to implicate injury to one or more structures in the above-mentioned “circuit” to be causative of or at 
least contributory to the development of OCD.  
Caudate dysfunction is a particularly intriguing hypothesis: 

   Lower NAA conc in R striatum vs. normals 
   Decreased glucose metabolism in caudate in implicit memory tasks 
   Decreased activity noted in functional MRI study in dorsolateral PFC and caudate when subjects doing a planning task. 
   2010 meta analysis of morphometry studies:  increased bilateral gray matter volume in the lenticular/caudate nuclei. 

 
Connectivity/Circuitry:  As mentioned previously, OCD is known to increase glucose metabolism in orbitofrontal-striatal-
thalamic “circuit.”  A recent “connectivity study” utilizing fMRI demonstrated “strength of connectivity between ventral 
caudate/nucleus accumbens to anterior orbitofrontal cortex” associated with increased symptom severity as well as reduced 
dorsal striatum-lateral PFC in OCD patients.  
 
   OCD and Neurotransmitter systems 

Glutamate is of interest: 
In pediatric patients decreased glutamate in anterior cingulate and increased in caudate. 
Caudate glutamatergic concentration decreases with paroxetine 
CSF glutamate higher in OCD pts 
Linkage studies suggest involvement of a gene product @ 9p24.  Glutamate transporter gene SLC1A1/EAAC1in this region.  Sequence variation in this gene 
associated with OCD dx 
Glutamate transporter gene (SLC1A1) associated with atypical antipsychotic-induced obsessive-compulsive sx in patients with schizophrenia. 
And--Antiglutamatergic agent riluzole useful w/SSRIs in one study of refractory OCD. 
 
 

Serotonin- 
 mCPP challenge exacerbates OCD symptoms in a subgroup of persons with OCD 
 Increased caudate 5-HT2A binding found in OCD patients 
 SSRIs and the most serotonergic of the TCAs (clomipramine) are the most effective treatments for OCD 
 
Dopamine- 
 Association of stimulant use and O-C symptoms 
 Blunted growth hormone response to (DA agonist) apomorphine 
 Antipsychotics (D2 antagonists) useful as add-on treatments for OCD; also some cases of O-C sx onset when starting certain atypicals (notably clozapine) 
 A 2009 study showed efficacy of caffeine and dextroamphetamine augmentation (to SSRI or SNRI) though was not placebo-controlled 
 Decreased D2 binding in the caudate nucleus of OCD patients.  
 
 
 
 

PTSD:   
Once again the noradrenergic system is implicated.  Veterans with PTSD exhibit higher levels of urine epinephrine and norepinephrine as well as elevated serum 
norepinephrine..  Sexually abused girls have lower densities of platelet alpha2 and lymphocyte beta2 receptors.  Yohimbine not only is more likely to cause panic attacks in 
PTSD patients but also flashbacks as well.   
 
The opioid system may also be involved.  PTSD patients exhibit reduced beta-endorphin concentrations.  Veterans with PTSD also have a naloxone-reversible analgesic 
response when presented with combat related stimuli. 
 
There is evidence of serotonergic involvement as well.  PTSD patients exhibit diminished prolactin response to fenfluramine challenge suggesting an “underactived” 
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serotonin system.  The efficacy of SSRIs in the treatment of PTSD provides additional support for serotonin dysregulation being involved in the pathology of PTSD.  A 2009 
study demonstrated that polymorphism at the 5-HTTLPR (serotonin transporter) gene affects likelihood of developing  PTSD in patients with a history of childhood adversity 
and adult traumatic events.   
 
HPA axis and PTSD:  PTSD patients have been found (in some studies) to have lower plasma and urinary cortisol levels compared to controls, and dexamethasone 
suppression (of cortisol release) may be enhanced in patients with PTSD.  Moreover, chronically high glucocorticoid levels are known to have a neurotoxic effect on 
hippocampal neurons, and PTSD pts have been found to have slightly decreased hippocampal volumes.  One recent study showed variation in a gene responsible for 
glucocorticoid receptor binding to be associated with whether child abuse victim developed PTSD.  HOWEVER, studies of the HPA axis in PTSD have often yielded 
inconsistent results. 
 
Increased CSF substance P has been reported in subjects with PTSD, and plasma neuropeptide Y concentrations have been shown to correlate with clinical improvement 
and lower combat exposure.      
 
A number of studies have found adult PTSD patients to exhibit lower hippocampal volumes compared to controls, and lower hippocampal volumes have also been 
demonstrated in unaffected MZ twins and in burn patients without PTSD symptoms.  Further complicating matters, children with PTSD in one study were found to have 
increased hippocampal volumes compared to controls.  There is also evidence from animal models that SSRIs may induce hippocampal neurogenesis.   
Neuroimaging studies have demonstrated increased activity and blood flow in the amygdala and anterior cingulated gyrus along with diminished activity in medial prefrontal 
regions during symptom provocation.  Such studies have also found decreased blood flow in the hippocampus and visual association cortex as well as decreases in blood 
flow to Broca’s area.  A 2010 magnetic resonance imaging study demonstrated hippocampal volume loss is specific to the CA3 (cornu ammonis 3) and dentate gyrus 
subfield.  
 
A 2009 study of identical twins discordant for trauma exposure showed that veterans with PTSD and their twins had significantly higher resting activity in the dorsal anterior 
cingulate cortex/midcingulate cortex compared with trauma exposed vets without PTSD and their twins.   
Another recently published study showed vets with PTSD had smaller parahippocampal gyri, superior temporal cortices, lateral orbital frontal cortex, and pars orbitalis 
(inferior frontal gyrus). 
 

Social Phobia: 
Less well studied than panic disorder, OCD, and PTSD.  Studies have implicated alterations in several neurotransmitter systems (norepinephrine, GABA, and serotonin—
though these findings have been inconsistent.  There is growing evidence (including a recent paper demonstrating increased activation of the amygdala and ventrolateral 
prefrontal cortex in adolescents anticipating social evaluation) of a hypersensitive “fear network,” centered in the amygdala though this is not well established and there is 
some contradictory evidence. 
 

Psychoanalytic theories of anxiety 
Freud—Freud felt that anxiety had a biological basis and that it conferred survival from an evolutionary perspective.  He believed that anxiety is often caused by the 

repressed id striving to make its presence felt.  He also coined the term “signal anxiety” for anxiety that protects persons from deeper, more terrifying anxiety.   
Klein—Felt that anxiety coincides with the “depressive position” in which a child has come to realize that the mother is both a source of good and bad and fears that 

he/she may have harmed the mother.  The anxiety is driven by a fear of the loss of the mother.   
Kohut—Felt that anxiety is fueled by fears that the developing self being fragmented because of its own weakness and the failure of the selfobject to protect it.   
 
A Psychoanalytic “Hierarchy” of Anxiety (highly theoretical concept) 
-Superego anxiety 
-Castration anxiety 
-Fear of the loss of love 
-Separation anxiety (Klein’s depressive anxiety) 
-Persecutory anxiety (Klein) 
-Disintegration anxiety (Kohut) 
 

Learning and cognitive theories of anxiety  
Learning theories posit that in anxiety disorders, the anxiety and corresponding avoidant behaviors are learned 
responses to situations perceived to be dangerous.  
 
 
 
 
 
 
Diagnostic tree for anxiety disorders in adults. 
For all psychiatric conditions, there are four conceptual steps in the diagnostic process: 
 Step One:  Identify the syndrome 
 Step Two:  Rule out Medical conditions that could cause it (see above table) 
 Step Three:  Consider primary psychiatric disorder 
 Step Four:  Review psychological factors 
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Conditions causing secondary anxiety symptoms (Need to know in M3 year): 
TRADITIONAL NEUROLOGIC 

Temporal lobe epilepsy -Multiple daily panic attacks, short panic attacks, psychosensory features, brief transient episodes of altered 
awareness or memory gaps 
Mimics panic attacks 

Parkinson's disease -Late onset (after 60) anxiety, resting tremor, increased muscle tone with bradykinesia 
Mimics GAD 

Post concussion syndrome -Recent head trauma, dizziness without syncope, cognitive deficits  
Mimics GAD, PD 

Multiple sclerosis 
 
 
------------------------------------------------ 
Meniere’s disease, migraines 

-Vague and fluctuating presentation incorporating cerebellar signs, optic neuritis and weakness 
-Incidence peaks in young adults and again in person over age 40 
Mimics GAD 
         -------------------------------------------------------------------------------------------------------------------------------------- 
 Mimic PD 

GENERAL MEDICAL 
Endocrine disorders -Late onset, any classic symptom or sign (particularly of hyperthyroidism, Cushing's disease, Addison’s disease, 

diabetes with hypoglycemia, hypo- or hyperparathyroidism) 
Mimics PD, GAD 

Cardiovascular disease -Late onset, any classic symptoms or signs of angina, arrhythmias, congestive heart failure, hypertension, 
hypovolemia/shock, myocardial infarction, syncope (multiple causes), valvular disease. 
Mimics GAD, PD 

Pulmonary embolus -Shortness of breath 
Mimics PD 

Asthma -Any classic pulmonary and chest signs, history of allergies 
Mimics panic disorder 

COPD -Dyspnea, large AP chest diameter, irritability and personality change 
Mimics PD and GAD 

Hypoglycemia -History of brittle or uncontrolled diabetes 
Mimics PD, GAD 

Irritable bowel syndrome Bowel syndrome will be obvious, anxiety disorders often co-occu 
 

Secreting tumors (pheochro- 
Mocytoma, carcinoid, insulinoma) 

-Always mentioned, rarely found 
-Inconsistent symptoms and course 
-Intermittent hypertension 
Mimics PD 

Withdrawal states -Anxiety can be first sign of benzodiazepine or other sedative-hypnotic withdrawal, narcotic and alcohol withdrawal 
also cause substantial anxiety 
Mimics GAD, PD 

Caffeinism -Heavy use with inconsistent waxing and waning of symptoms 
Mimics PD, GAD 

Drugs (Stimulants, dopaminergics, 
sympathomimetics, anticholinerigs) 

Mimic PD 

Anemia -Weakness or chronic fatigue, hemorrhagia, eating disorders 
Mimics GAD 

 
Symptoms which suggest non-psychiatric etiology to anxiety: 

 Onset of symptoms after age 35 
 Lack of personal or family history of an anxiety disorder 
 Lack of a childhood history of significant anxiety, phobias, or separation anxiety 
 Absence of sig. life events generating or exacerbating the anxiety symptoms 
 Lack of avoidance behavior 
 Poor response to anxiolytics 
 Motor disturbances 
 Panic attacks are very short (less then five minutes)  

 
It is very important to note that anxiety disorders often do not present in isolation.   Patients frequently present 
with various other medical and psychiatric issues and only a more thoughtful evaluation reveals an underlying 
anxiety disorder—or disorders. 
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 PANIC DISORDER 
Three phenomenological syndromes are required for DSM IV-TR diagnosis panic disorder: 

1.  Recurrent unexpected panic attacks:  
Discrete period of intense fear, discomfort, with at least four of the following symptoms, which develop 
abruptly and reach a peak within ten minutes:  

 palpitations, pounding of heart or accelerated heart rate 
 sweating 
 trembling or shaking 
 sensations of shortness or breath or smothering 
 feeling of choking 
 chest pain or discomfort 
 nausea or abdominal distress 
 feeling dizzy, unsteady, lightheaded or faint 
 derealization (feelings of unreality) or depersonalization (being detached from oneself) 
 fear of losing control or going crazy 
 fear of dying 
 paresthesias (numbness or tingling sensation) 
 chills or hot flushes 

 
2. At least one attack is followed by 1 month of  

-Persistent concern about having a subsequent attack or 
-Worry about implications of the attack or its consequences (i.e. “going crazy” or having a heat attack) 
-Significant change in behavior related to the attack 
 

3. Not better accounted for by another mental disorder or general medical condition 
 
-Onset is usually in the twenties or earlier.  May start insidiously but often has a dramatic onset with a 
panic attack that patients remember for the rest of their lives. Patient is most likely to go to a primary 
care physician first. Masking of presentation may occur in the context of depression, alcohol and 
substance abuse. 
-The majority of panic disorder patients have another Axis I psychiatric diagnosis as well.  
-There appears to be considerable variability in the long-term course of the disorder.  About 1/3rd 
recover; ½ have only mild impairment, and <20% continue to experience major impairment.   Panic 
disorder symptoms generally wax and wane over time.   
-Anticipatory anxiety may persist long after panic attacks and avoidant symptoms remit.  
-Panic disorder patients are likely at higher risk of stroke and of cardiovascular death. 
-They do not appear to be at higher risk of suicide, though in depressed patients, panic attacks likely 
confer increased suicide risk.   
-Severity of initial panic and agoraphobic symptoms, duration of illness prior to treatment, co-morbid 
depression, history of parental separation, high interpersonal sensitivity, personality disorders, and 
being single are predictors of poorer prognosis. 
-There are no good predictors of which patents will develop agoraphobia. 
 
-In the NESARC study, approximately ¼ of panic disorder patients met criteria for agoraphobia.  
-Patients with interstitial cystitis were (in one small study) three times more likely to carry a diagnosis 
of panic disorder.  

 GENERALIZED ANXIETY DISORDER 
1. Excessive anxiety and worry occurring more days than not for at least 6 months, about a number of events 
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2. Worry is difficult to control 
3. Anxiety or worry is assoc with 3 of the following symptoms: 

 
 Restlessness or feeling keyed up or on edge 
 Being easily fatigued 
 Difficulty concentrating or mind going blank 
 Irritability 
 Muscle tension 
 Sleep disturbance 

 
4. Focus of worry is not confined to features of an Axis I disorder 

 
-GAD has a chronic course with less waxing and waning than occurs with panic or OCD.  Also unlike panic and OCD, it does 
not seem to recede in late life and may actually worsen, particularly in women.    
 
-GAD is highly comorbid with other disorders.  Approximately 90% of GAD patients have another psychiatric disorder—most 
commonly major depression, alcohol dependence, panic disorder, or social phobia. 
 
-Phobic and Generalized Anxiety were shown to increase the rate of fatal coronary heart disease by 3 fold and sudden 
cardiac death 6 fold in one study.  Another prospective study with more rigorous methodology found a greater than two-fold 
higher risk of major adverse cardiac events (cardiac death, MI, or cardiac arrest) in subjects who met criteria for GAD 
diagnosis. 
    

OBSESSIVE COMPULSIVE DISORDER 
DSM IV-TR definition: 
 Either obsessions or compulsions (may be both) 
 At some point the person has recognized the obsessions/compulsions to be excessive or unreasonable 
 Symptoms cause marked distress, are time-consuming, affect functioning, or relationships 
 If another disorder is present, the content of the obsessions/compulsions is not limited to it (i.e. 

preoccupation with food in the presence of an eating disorder, etc) 
 Not due to the effects of a medication or drug of abuse 

 
Obsessions: 
 Recurrent and persistent thoughts, impulses, or images experienced as intrusive & inappropriate & 

causing marked anxiety or distress 
 Attempts are made to ignore, suppress, or neutralize the thoughts, impulses, or images 
 Not worries about “real life” problems 
 Recognition that obsessions are not imposed (such as with thought insertion) 

 
 
 
 
Common Obsessions: 
 Aggressive (Examples: Thinking is going to hurt someone or desires to injure someone)  
 Contamination  
 Symmetry/Exactness 
 Somatic 
 Hoarding/Saving 
 Religious (Examples: Thinking that they are going to hell or have committed unpardonable sin, etc) 
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 Sexual (Examples:  Thoughts that one will molest a child; do something disagreeable; or pathological 
doubt re: one’s sexual orientation) 

 Miscellaneous (Note >60% more than one) 
 
Compulsions: 
 Repetitive behaviors or mental acts a person feels driven to perform in response to an obsession or to 

rules which must be applied rigidly 
 These are aimed at preventing or reducing distress or preventing some dreaded event or situation 

 
Common Compulsions 
 Checking  
 Washing  
 Repeating   
 Ordering/Arranging 
 Counting 
 Hoarding 
 Miscellaneous 
 (>40% have more than one type) 

 
-In 1990 the World Health Organization found OCD to be the10th leading cause of disability worldwide. 
-1990 Direct and Indirect Cost in U.S. estimated at >$8 billion/year 
-OCD patients report worse quality of life vs. controls and vs. diabetic patients. 

 
Frequently co-occurs with other conditions: 

 Panic Disorder  (about 12% though 60% or more have had panic attacks) 

 Depression (Point prevalence approx 30%, lifetime approx 60%) 
 Tourette’s (10-80% of Tourette’s pt’s have OCD sx; approx. 7% of OCD pts have Tourette’s) 
 Substance dependence (14%) 
 Anorexia (7-17%) 

 Schizophrenia (11%) 
 
Sometimes mistaken for OCD: 
 Anxiety States 
 Panic Disorder 
 Depression 
 Obsessive-Compulsive Personality 
 Mania and other “intense” emotional states 
 Schizophrenia/schizoaffective 

 
 
 
 
-Course of OCD is generally waxing/waning and lifelong for most patients.   
-Age of Onset generally reported to be in early to mid-twenties; other data suggest average bimodal distribution 
with one group showing early onset (age 12-14) and another in the twenties. 
-Can begin later in adulthood but unusual after 50 and rare after 65 
-Most studies have found OCD to worsen during pregnancy and the post-partum period.  
 
Predictors of poorer treatment response: 
 Sexual/religious obsessions 
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 BDD 
 Poor insight  
 Hoarding  
 Comorbid depression, personality disorder, or social anxiety 
 Lack of sx worsening w/IV clomipramine 

 

-Pediatric Autoimmune Neuropsychiatric Disorder Associated with Strep infection (PANDAS) is an often 
acutely developing syndrome in children (boys>girls) with ADHD like symptoms, mild depression, nighttime fears, 
separation anxiety, tics and OCD.   
-Sydenham's Chorea, also from Strep A, is associated with OCD.  
-While the actual OCD symptoms are no different in these disorders from Idiopathic OCD, both conditions are 
distinguishable by their relatively early onset of OCD, rapid onset and history of remissions and exacerbation, 
history of Strep. throat and family history of autoimmune disorders. Both have demonstrated pathology in the 
basal ganglia.  
-Treatments for PANDAS (not FDA approved) include plasmapheresis, intravenous immunoglobulin, 
corticosteroids, and antibiotics.   
-Obsessive Compulsive Disorder Vs Obsessive Compulsive Personality--note that these are two distinct entities!. 
 

POST TRAUMATIC STRESS DISORDER 
Diagnosis: 
 
A clearly identified stressor has to be identified. When exposed to the traumatic event, both of the following have 
to be present: 
Person has to experience, be confronted with or witness an event or events that involved actual or threatened 

death or serious injury, or a threat to the physical integrity of self or others. 
The person’s response involved intense fear, helplessness or horror.  
 
Subsequent to the event, symptoms develop which can be classified in three broad categories, each necessary 
for PTSD diagnosis.  
Re-experiencing of the traumatic event(s) (Must be experiencing at least one of these symptoms):  

1. Intrusive recollections  
2. Recurrent distressing dreams 
3. Acting or feeling as if the event were recurring 
4. Intense psychological distress to external or internal cues that symbolize or resemble an aspect of the 

event 
5. Physiological reactivity on exposure to internal or external cues 

Decreased general responsiveness and avoidance of stimuli, which bring back memories of event (Three of the 
following are necessary for diagnosis): 

 1.  Efforts to avoid thoughts, feelings, or conversations associated with the trauma. 
 2.  Efforts to avoids activities, places, or people that arouse recollections of the trauma. 
 3.  Inability to recall an important aspect of the trauma. 
 4.  Markedly diminished interest or participation in significant activites 
 5.  Feeling of detachment or estrangement from others. 
 6.  Restricted range of affect 
 7.  Sense of foreshortened future 
 Symptoms of hyper-arousal (Two required for dx) 

1. Difficulty falling or staying asleep 
2. Irritability or outbursts of anger 
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3. Difficulty concentrating 
4. Hypervigilance 
5. Exaggerated startle response   

 
Acute Stress Disorder (not defined as PTSD):  

Occurs within 4 weeks of the traumatic event and lasts at least 2 days with remission within 4 weeks.   
In ASD, in addition to re-experiencing, avoidance, and hyper-arousal, patients also various dissociative 

symptoms, including sense of numbing, detachment or absence of emotions, reduced awareness of 
surroundings or feelings of depersonalizaton and derealization. 
 

Acute PTSD 
Onset within 3 months 
Duration less than 6 months 

Chronic PTSD 
Duration more than 6 months 

Delayed PTSD 
Onset more than 6 months after trauma 
 
Course varies considerably but about half of patients meet full PTSD criteria >2years post initial diagnosis.   In 

many patients (particularly those with comorbid alcohol abuse and childhood trauma) the disorder has a 
chronic, unrelenting course. 

PTSD patients show lowered quality of life on various measures 
One recent study showed PTSD patients to have a two-fold mortality risk at 16 year follow-up.     
Another large study published the Annals of Epidiemiology (2005) demonstrated that all-cause mortality at 30 

years was doubled in Veterans with PTSD. 
A retrospective study of VA patients published in 2010 found that PTSD diagnosis nearly doubled risk of 

developing dementia (Alzheimers, frontotemporal, vascular, and Lewy body dementias).  
 

Predictors of PTSD: 
 Female gender 
 Victims of assaultive violence (sexual trauma, domestic violence): Up to 38% of women exposed to 

physical assault and/or rape develop PTSD 
 Prolonged or repeated exposure 
 Higher heart rate in the first month after the trauma 
 A recent Australian study found that elevated heart rate and respiratory rate immediately following the 

trauma predicts a higher likelihood of later development of PTSD 
 Childhood trauma (Some controversy regarding the role of antecedent trauma, however)  
 Separation from parents during childhood 
 History of psychiatric illness, especially depression and anxiety 
 Personality traits/disorders: Borderline, Dependent, Antisocial, Paranoid 
 Patients diagnosed with ASD are probably more likely to develop PTSD though some studies contradict 

this conclusion.  
 High religiosity may confer less vulnerability to the development of PTSD 

 
SOCIAL PHOBIA (SOCIAL ANXIETY DISORDER) 
DSM IV-TR definition 
A marked and persistent fear of one of more social or performance situations in which the person is exposed to 
unfamiliar people or to possible scrutiny by others.   The individual fears that he or she will act in a way (or show 
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anxiety symptoms) that will be humiliating or embarrassing . . . exposure to the feared situation almost invariably 
provokes anxiety.”   The person recognizes that the fear is excessive or unreasonable (this need not necessarily 
be the case in children).  The feared situation is avoided and that avoidance causes distress or problems in 
functioning.  Cannot be caused by substance use/withdrawal nor by a general medical condition.  Social phobia 
that occurs in most situations is referred to as “generalized.” 
-Onset generally in adolescence to early adulthood and symptoms are generally chronic and have been found to 
significantly impact quality of life, though in one large retrospective study, about half of patients were found to 
have remitted—after (median) 25 years.   
-Onset after age eleven, higher levels of education, and fewer confounding psychiatric and medical diagnoses 
predict better outcomes. 
 
-There is growing evidence that childhood anxiety symptoms continue in adulthood. Children with separation 
anxiety disorder often go on to develop adult anxiety disorders. Studies are now looking at the traits of shyness 
and behavioral inhibition and their relations to social phobia. Some posit that social phobia, avoidant personality 
disorder, and shyness may exist in represent a continuum or may simply be different conceptualizations of the 
same entity.  
 
 

Also: A 2008 study found a gene encoding regulation of G-protein signaling (RGS2) to be associated with behavioral inhibition in children.  Not known if this will be 
found to predict development of social phobia.  

    
SPECIFIC PHOBIAS 
DSM IV-TR Definition: 
“Marked and persistent fear that is excessive or unreasonable, cued by the presence or anticipation of a specific object or 
situation.”  As with social phobia, the phobic stimulus predictably elicits an anxiety response and the patient must 
experiences significant distress or functional impairment.   
 
Four Subtypes: 
Animal Type Natural 

Environment Type 
Blood-Injection-Injury Type Situational Type 

Animals or 
insects 

Storms, heights, 
water, et al 

Seeing blood or injury—or receiving an 
injection or medical procedure 

Tunnels, airplanes, bridges, 
enclosed places, elevators, driving, 
et al 

Generally 
childhood onset 

Generally 
childhood onset 

Generally childhood/adolescent onset Often later onset (mid-20s) though 
often occurs earlier 

  Highly familial; strong vasovagal response  
 
Specific phobias usually have a chronic course unless treated, but are generally less debilitating than other anxiety 

disorders.  
Management of Anxiety Disorders 
Just as we review biological, psychological and sociological aspects in the assessment of all psychiatric disorders, the best 
treatment plans for psychiatric disorders, including anxiety disorders, are multi-modal and often multi-disciplinary. 
 
Pharmacologic treatments 
   Panic disorder: 
Even though not all SSRIs are FDA approved for use in PD, all of them can be used. SNRIs probably can be used 

also.  Do not use bupropion. TCAs, particularly imipramine and clomipramine, can be used as can MAO-Is 
(particularly phenelzine).  These latter medications not used commonly for anxiety disrorders, however, due to 
their less benign side effect profiles.    

The best approach is to match the person with a medicine likely to be most optimal from a side effects 
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perspective.   
If patient is experiencing considerable anxiety and/or cannot sleep well, benzodiazepines (typically 

clonazepam) for a short period (a few days to 2-3 months).   Generally try to avoid benzodiazepines with 
rapid onset and short half life (particularly alprazolam) unless prescribing for infrequent PRN use 

. 
  Generalized Anxiety Disorder: 
-Though again not all are FDA approved for GAD, all SSRIs are effective--as are benzodiazepines.  The former 

have the advantage of also providing antidepressant treatment and/or prophylaxis given high co-morbidity of 
GAD and depression.   

-While concerns around physical dependence and addiction must be addressed when using benzodiazepines, it is 
important to note that in those patients with no family or personal history of addiction, benzos can generally be 
used for long periods of time with good results and no addictive behaviors.  There is evidence in such 
patients, benzodiazepine escalation over time does NOT generally occur.  However, efforts should be made 
to switch to non habit forming medications if possible.   

-Buspirone is indicated for GAD but works best for those not exposed to benzodiazepines and who do not have a 
drinking problem. 

-Venlafaxine and duloxetine are also indicated for GAD.  
-TCAs have efficacy for GAD but are not generally used 1st line.  
-Multiple studies have now demonstrated the efficacy of pregabalin, particularly at high dose  
-Trazodone/nefazadone, mirtazapine, and hydroxyzine, may also be used though there is less evidence to 

support the efficacy of these medications.   
-Small but double blind study showed benefit with olanzapine.  Promising results in small, open trials of 
aripiprazole and of ziprasidone. 
-Glutamatergic agents (such as riluzole) may play a role in GAD treatment in the future.   
   
Note that often patients with GAD have difficulty with insomnia as well.   
 
   OCD: 
SSRIs are drugs of choice. 
Clomipramine is a good 2nd line option.  No evidence of benefit with other TCAs. 
Some data support the use of venlafaxine as a 2nd line agent as well.   
Note that dosages of the above medications are usually higher and response may take more time than for other 

disorders. 
Atypicals (best data with Risperdal) sometimes helpful as augmenting agents, not helpful as monotherapy, 

however.  Haloperidol also has been shown to be a beneficial add-on agent in small trials. 
Likely a role in the future for glutamatergic agents (Riluzole, topiramate).   
Some opioid agents have demonstrated benefit. 
Recent trial suggested that stimulants may be efficacious as add-on pharmacotherapy 
Various psychosurgeries may be options for severe, refractory cases.  Cingulotomy, Subcaudate Tractotomy, 

Limbic Leucotomy, and Anterior Capsulotomy have all been used. The latter two are likely more effective.  All 
are rarely used.  

Deep brain stimulation may be used for OCD in the future.  Trials are underway. 
 
  PTSD: 
-In general pharmacotherapy in PTSD is done to augment the effects of psychotherapy (particularly 
cognitive/exposure therapies) rather than the other way around 
-In PTSD, managing other related symptoms, not all directly related to PTSD itself is also of importance: affective 
lability, intense nightmares, insomnia and anxiety.  
-There have been at least 7 published randomized controlled trials supporting efficacy of SSRIs for acute Rx of 
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PTSD. 
-Sertraline and Paroxetine FDA approved for PTSD.   
(Improvement in all 3 symptom clusters and quality of life measures, treatments safe) 
-Maintenance efficacy established for sertraline for up to 52 weeks  
-Additional RCTs not demonstrating benefit for SSRIs. Some are underpowered. The one large and well designed 
negative study featured male combat veterans with chronic PTSD treated in VA settings  
-Efficacy supported by smaller RCTs: 

Venlafaxine,TCAs, MAOIs (phenelzine), lamotrigine; adjunctive olanzapine and risperidone, mirtazapine, 
prazosin (for sleep disturbances/nightmares) 

-Efficacy not supported by trials: 
 benzodiazepines 
-Benefits suggested in open trials: 

Second generation antipsychotics, Li, trazodone, nefazodone, clonidine, buspirone, and antiepileptic 
drugs (valproic acid, carbamazapine, tiagabine, levetracetam, and phenytoin.  

-Director of Hines’ OEF/OIF Clinics recommends:  SSRIs, mirtazapine, and quetipine.  
-Mood stabilizers (most commonly used is valproate) may be used if there is significant anger, irritability or anger 
outbursts. 
-In patients with acute trauma, there is some evidence that treatment with propranolol, or clonidine may help 
prevent later development of PTSD.  Use of benzodiazepines near the time of trauma may actually increase the 
risk of developing PTSD.  
   
 Social Phobia: 
SSRIs 1st line.   
Also evidence of benefit with benzodiazepines, venlafaxine, mirtazapine, clomipramine, MAO-Is, gabapentin, and 

pregabalin.  
Other agents found to be effective in open trials: buspirone, bupropion, atypical antipsychotics, and topiramate.   
D-cycloserine (NMDA antagonist) may “promote extinction learning” during exposure psychotherapies and 

enhance the efficacy of such therapies. 
 

Performance Anxiety (A variant of Social Phobia not in DSM IV-TR): 
May use short acting benzodiazepine or propranolol.   
 
 Specific Phobias: 
Treatment generally does not involve medication.   
 
 
Psychotherapeutic treatments for anxiety disorders 

Those from a psychodynamic perspective treat patients by giving them insight into the etiology of the anxiety, 
exploring/correcting family of origin issues (often through dealing with transference/countertransference), 
and developing/strengthen the patient’s sense of self.  However, clinical data show that cognitive 
behavioral approaches work better for anxiety disorders than do psychodynamic approaches—
though treatment may be informed by the latter to some degree.   

    CBT (Cognitive-Behavioral Therapy) employs two fundamental assumptions: that changing what a 
person thinks and that changing what a person does can improve how a person feels.     

 
Cognitive Behavior Therapies; Key elements of CBT include 

EXPOSURE THERAPIES: Confrontation of the traumatic event generally through systematic desensitization 
though occasionally less gradual “flooding” approaches can be used.   

ANXIETY MANAGEMENT/AFFECT MANAGEMENT (Stress reduction techniques): Self-monitoring, 
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relaxation training, thought stopping, guided self-dialogue, cognitive restructuring, covert modeling and 
role playing and breathing retraining.  Anger management training may often be helpful.   

COGNITIVE RESTRUCTURING: Conscious correction of maladaptive beliefs 
APPLIED RELAXATiON: Practical physical relaxation during anxiety producing situations 
SOCIAL SKILLS TRAINING: Assertiveness and interpersonal skills training—may be particularly helpful 
(along with role-playing techniques) for Social Phobia.  
 
Eye Movement Desensitization and Reprocessing (EMDR): Involves the patient’s imagining a scene from the 
trauma, focusing on the accompanying cognition and physical responses, while the patients moves his or her 
eyes back and forth rapidly (following a light, etc.)  Some benefit in PTSD treatment though less clear benefit 
in severe PTSD.  
Exposure and Response Prevention therapy (ERP)  Example: Putting dirt on the hands of patients with 
contamination obsessions and not allowing them to immediately wash their hands.  
Other individual talking therapies: e.g. supportive, interpersonal and psychodynamic therapies may be helpful 
in augmenting benefits of CBT   
Group therapy—may be very beneficial but are difficult to start and maintain in outpatient settings.  
Virtual reality technologies may have a role in the future in treatment of anxiety disorders.  Some evidence of 
benefit in treatment of PTSD.     
Early after traumas, there is evidence of benefit for re-exposure therapies.  However, one-time “critical 
incident stress debriefing” is not generally helpful and may actually increase the likelihood of PTSD 
development. 
 


