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Itisour god in thisarticle to review the literature and define those endocrinological diseases that
often include anxiety states as part of their initial presentation or as a characteristic symptom seen during
their course. Understanding the mechanism by which anxiety develops as aroutine part of these
neuroendocrinologica disorders may help us understand the organic basis of anxiety disorders.
Research using new neurochemical, neurcanatomica and brain imaging techniques may further define
the structurd and physiologica underpinnings of the anxiety disorders.

Biochemical Basis of Anxiety

Recent work suggests that some patients may be biochemicaly more senstive to the
development of anxiety symptoms in the presence of particular diseases. Mathew et al* ? have reported
that patients with generdized anxiety disorders have higher plasma catecholamine levels than norma
controls. These patients may down regulate catechol receptors as aresult of these higher plasma
concentrations and thus experience reduced receptor sengitivity in their adrenergic nervous system.
Other investigators, however, have failed to confirm these findings® * Abelson et a have noted that
patients with generaized anxiety have a blunted growth hormone response to clonidine (an aphag-partid
agonist) stimulation , suggesting a decreased sengtivity of apha, adrenergic receptors.” It may be that
higher levels of catecholamines lead to down regulation of sdlective patients post-synaptic aphay-
adrenoceptors.

Brawman-Mintzer and Lydiard® in reviewing research datain this area suggest that patients a
risk for generdized anxiety disorder may have deficits in the regulatory mechanisms of the hypothaamic-
pituitary-axis associated with an abnormal response to stress. They hypothesize that such patients are

more sendtive than controls in terms of the number and intengty of symptoms that they develop
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following a panic chdlenge paradigm, and that they are therefore biologically distinct from patientswith
aprimary panic disorder. The generdized anxiety patients gppear to have dterations in the sensitivity of
their central benzodiazepine receptors, abnormalities of serotonergic function and ateration of their 5-
HT1 and 5-HT2 receptors. These researchers dso cite data to suggest abnormalitiesin the
cholecystokinin system in patients who develop severe anxiety, as wel as sgnificant changesin brain
activity in this population.

Wu et a” noted higher relative metabolic rates in the brains of patients with generaized anxiety
disorder, particularly in the occipita tempora (right posterior tempora lobe) and frontal 1obes (left
interior frontal gyrus), aswdl asin the cerebellum. They aso noted decreased absol ute metabolic
activity in the area of the basal ganglion, the cingulate gyrus, the tempora |obes, the amygdda, and the
hippocampus of these patients. Patients with generd anxiety disorder had significant increases in activity
in their basal ganglion and right parietal Iobes and a decrease in metabolism in ther right tempord and
occipital lobes during vigilant tasks. When benzodiazepines were administered to these patients,
cerebral glucose metabolism over the cortical surface, particularly the occipitd cortex and in the limbic
system and basd ganglion, diminished markedly.

Bravmin-Mintzer and Lydiard® summarized the currently existing data and suggest thet there are
severd cdlular structura aonormalities and changes in regulatory mechanisms that may be important
biologica components in the production of anxiety. Maadaptive responses to stressful stimuli occur in
the locus ceruleus- norepinephrine- sympeathetic nervous system, the hypothaamic-pituitary-axis, and the
cholecystekinen system. Other abnormdlities have been noted in the 5-HT and GABA-modulating

systems.®



Gray® proposes a behavioral inhibition system as amoded for anxiety disorder. In this system he
defines the neuroanatomic circuits that modulate response to stress. When overstimulated, these systems
produce persistent anxiety states in humans. The septohippocampa system processes threat-rel evant
gimuli. Discharge of this system increases arousd. Noradrenergic and serotonergic stimulation to the
septohippocampa area activates the system, which in turn generates impulses to the limbic structures
and the prefrontal cortex.

Medicd conditions that dter the hypothaamic- pituitary-axis or which ater transmitter or
receptor function may impact this system and produce anxiety-like states. Neuroimaging data provides
support for this concept. It is hoped that further research into this area will help define the biologica
correlaes of medicaly induced and primary anxiety disorders.

Diagnosis and Coding.

DSM-1V establishes specific criteriafor determining that a menta disorder is dueto agenerd
medica condition. “Thereis evidence from the history, physical examination, or laboratory findings that
the disturbance is the direct physiological consequence of ageneral medical condition.® When amenta
disorder is due to ageneral medica condition, one does not diagnose the primary psychiatric disorder
with the same symptom, but rather codes the symptom secondary to the generad medica condition.
Thus, with anxiety one would not code 300.02, generdized anxiety disorder, but rather 293.89, anxiety
disorder due to agenerad medica condition. The 293.89 code may be used for those specific
presentations of anxiety states which include generdized anxiety symptoms, panic attacks, obsessions
and/or compulsions. When the 293.89 code is used, it isimportant that the anxiety symptoms be well

defined and prominent and thet there is evidence from history, physica examination and laboratory
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findings that these symptoms are a physiologica consequence of the patient's generd medica condition.
Clinicians should aso be sure that the disturbance is not better accounted for by some other menta
disorder such as an adjustment disorder with secondary anxiety brought on by the diagnosis of a
disease. Thisdiagnoss should not be used if anxiety symptoms occur only during the course of a
ddirium. Findly, the anxiety symptoms associated with the medica disorder must cause dlinicaly
ggnificant distress or impairment in socia, occupationd, or other important areas of functioning.

Endocrine Diseases and Conditions Associated with Anxiety Symptoms

Thefirg step in defining whether an anxiety disorder is due to agenerd medica conditionisto
establish the presence of agenerd medical condition that is often associated with the production of
anxiety symptoms. The DSM-IV defines the most common endocrinological conditions associated with
anxiety states as hyper- and hypothyroidism, hypoglycemia, pheochromocytoma, and
hyperadrenocorticism.’® Anxiety may aso occur following the exogenous administration of estrogens,
progesterone, thyroid preparations, insulin, steroids and birth control pills™ Popkin,*? in addressing the
issue of endocrine disorders presenting with anxiety, suggests that anxiety states frequently occur in
association with adrend dysfunction, Cushing's Disease, Carcinoid syndrome, hyperparathyroidism,
pseudohyperparathyroidism, hyperglycemia, hyperinsulinemia, pancregtic tumors, pheochromocytoma
and thyroid diseases including hyperthyroidism, hypothyroidism and thyroiditis. Popkin cautions that
prospective, carefully controlled studies on the etiology of anxiety in these conditions are lacking. The
sudies that are cited are dmost exclusively case reports. He argues for more structured and careful
research into the organic basis of these conditions.®

Jefferson and Marshall* identified hyperthyroidism, hypoglycemia, pheochromocytoma, and
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hyperadrenaism as the medical illnesses most often associated with anxiety symptoms and most
frequently misdiagnosed initidly as a primary anxiety disorder.

Hall et d in astudy of medicaly induced anxiety disorder found thyroid disorders, i.e., hyper-
and hypothyroidism and thyroiditis, to be the most frequent medical conditions misdiagnosed as primary
anxiety disorder.™ Other common medical causes for anxiety in their study indluded hypoglycemia,
Addison’s and Cushing's Disease, hyper- and hypoparathyroidism, and diabetes mellitus. Rarer causes
included various virilizing tumors and hypo- and hyperpitutariam.

Differentiating Anxiety Associated with M edical |lInesses from Primary Anxiety Diseases.

After the clinician has established the presence of agenerd medical condition known to be
associated with ggnificant anxiety symptoms, he/she should undertake a careful and comprehensive
assessment of the factors necessary to link the two conditions. Although there are no absolute
guiddlines, certain associations are helpful in establishing this connection. Are the onset of the symptoms
temporaly related? |Isthere atempora association between the exacerbation or remission of the
generd medicd condition and the enhancement or abatement of anxiety symptoms? Do anxiety
symptoms disappear when the primary medical condition is trested? Are featuresthat are atypica of a
primary anxiety disorder present such as the usua age of onsdt, the initid presentation, type of onsgt, or
an absence of family history? The clinician should dso judge whether the disturbances that are present
may be better accounted for by the presence of a primary anxiety disorder, a substance induced anxiety
disorder, or an adjustment disorder brought on by the diagnosis of a primary medica condition.

In earlier work, reviewing patients who were felt to suffer from psychiatric symptoms caused by

primary physical illness, Hal et a found that neurological and endocrine disorders were etiologically
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responsible for haf of the medically induced anxiety symptoms encountered. In comparing these
patients to patients with primary anxiety disorders seen in clinic, certain characteristics differentiated the
patients with organic anxiety from those who suffered from a primary or psychogenic anxiety disorder.
1) Patients with anxiety secondary to underlying medica illnesses tended to have disease characteristic
fluctuations in the severity and duration of their anxiety or panic attacks. 2.) Therewasaclear cut
associ ation between the progression of their anxiety and their underlying disease. 3.) Medically
induced anxiety disorders were most likely to have onset before the age of 18 or after the age of 35in
patients with a negetive persona and family psychiatric history of anxiety or affective disordersand in
patients who had not previoudy suffered from anxiety symptoms.

Conversaly, the patients with primary anxiety disorders often presented with a history of other
psychiatric symptoms including phobia, converson symptoms, etc. and were much more likely to
historicaly have suffered a recent mgor psychosocia stress or loss. Patients with primary anxiety
disorders often had acutely developing symptoms as compared to the ingdioudy developing anxiety of
medicdly ill patients. It wasrare for these patients to have a history of anxiety perssting for more than
two years.™”

Anxiety in medical patients.

It isdifficult to neetly compartmentalize organically induced from psychogenicaly induced
anxiety symptomsin medicdly ill patients, as anxiety symptoms are ubiquitous in medical outpatient
clinicsand in patients admitted to hospital with severe disease. Edtimates of significant anxiety in an
outpatient clinic range from 10 to 20% of patients.™> Waells et d*° found that more than 11% of persons

with chronic medical conditions experienced a recent anxiety disorder. These findings were drawn from
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conclusions based on the review of a sample of 2554 patients with one of eight chronic medica
conditions. These researchers found that patients with chronic medica conditions had a sgnificantly
higher adjusted lifetime prevaence of anxiety disorder than did those without. Their results were
gatigticaly sgnificant for the presence of recent anxiety disorders at the P<0.005 leve. Intrying to
determine whether an underlying medicd illness physiologicaly causes the patient's psychiatric
symptoms as compared to the anxiety symptoms representing a reaction to the stress of theillness,
Schuckit applied some of the criteria noted above.” He found that between 10 and 40% of medical
patients with anxiety disorder had what he considered to be an organic etiology for their psychiatric
symptoms.

In their sudy of 2554 patients, Wdlls et d were able to show that “The only psychiatric
disorders uniquely associated with current, active, chronic medical conditions were anxiety disorders,
suggesting that the association between anxiety disorders and chronic medica conditions develops
mor e quickly than associations between medical conditions and other psychiatric disorders”*® In
reviewing data from other studies™ Wells et d suggests that a careful evauation for underlying physical
disorders, particularly diabetes and heart disease be undertaken in patients with primary anxiety
disorders.

Sherbourne et d® studied a group of 2,494 patients with hypertension, diabetes, and heart
disease, ng the group for depressive disorders, lifetime panic disorders, phobia, and genera
anxiety disorder. They found that medical patients with depression had higher rates of panic disorder
than did non-depressed medical patients, 17% vs. 10.9%. They aso noted that concurrent phobia.and

generdized anxiety disorder were elevated in both groups, but were more common among the

8



depressed patients than the medically ill patients without depression, 25% vs. 10.4%. They noted that
14% to 66% of the primary care patients had at |east one concurrent anxiety disorder. Between 54.6%
and 72.9% of the patients reported an unmet need for care of their persona and emotiona problem
when seen in family practice dlinics

Meredith et a* in reviewing deta from 2,189 general medica patients with and without co-
morbid anxiety disorders who were seen in medical clinic and who were part of the medical outcome
study, noted that patients with co-morbid anxiety disorders and primary medica conditions were more
likely to receive treatment for their anxiety disorder than were patients who presented with anxiety
disorders without accompanying medica problems. The use of psychosocid counsdling and
psychotropic medication was gregter for patients with depression and anxiety than for patients without
depresson who had chronic medical conditions. The authors concluded that anxiety disorders co-
occurring with another disease (a medicd illness or depression) increased the likelihood that the patient
would receive counseling or be treeted with a psychotropic medication when seen in the general medica
Sector.

Brief Review of Specific Disorders

Space does not alow a detailed description for each of the endocrine disorders associated with
anxiety dates, however, we will atempt in the following pages to touch on some of the more interesting
and pertinent literature associated with several of these disorders.

Anxiety disordersin patients with diabetes mellitus
Popkin et d* noted alifetime prevalence of 28% for generalized anxiety disordersin the 140

candidates they evauated for pancreas transplantation. They aso noted alifetime prevalence for mgor
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depressive disorder of 19.3%. Neither anxiety nor depression increased the risk for unfavorable
transplantation outcome.

Lustman et d,% using structured interview techniquesin asample of patients with type 1 and
type 2 diabetes reported alifetime prevalence of phobic disorders of 26.5% and of generalized anxiety
disorders of 41%. These findings are Six to seven times greater than that reported for the generd
population in the Epidemiological Catchment Area (ECA) study.?* Lustman et d aso showed that the
poorer a patient’ s glucose contral (i.e., the higher the HbA1C) the greater their lifetime incidence of
psychiaric illness®

Popkin et d, in abrilliant series of studies from the University of Minnesota?® showed that 51%
of agroup of patients with longstanding type 1 diabetes mellitus received one or more sgnificant
psychiatric diagnoses. The lifetime prevalence of mgor depression was comparable for femae and
male diabetics, and both evidenced rates that were sgnificantly higher than that seen in their first degree
relaives or in the generd population. These investigators showed that the prevalence of generdized
anxiety disorder (31.7%) was 3 times that which occurred in first degree relatives (9.5%). They noted
that Lustman had smilarly observed high rates of generalized anxiety disordersin both type 1 and type 2
diabetics, 44.4% and 37.5% respectively.”

Peyrot and Rubin®® studied 634 patients in an out-patient diabetes education program for the
presence of depresson and anxiety. Depression occurred in 41.3% of patients. Anxiety disorders
were reported in 49.2% of the patients. The rates were consderably higher than the 10% to 20%
incidence reported in the genera medica population. These authors reported that the probability of

disturbance ranged from 5-7% for those patients with the lowest risk profile to 82-92% for those
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patients with the highest risk profile. The presence of diabetes-reated complications was the only
disease factor that was associated with a higher risk of disturbance for both depression and anxiety.
Women, particularly those with less educeation, were a greatest risk. They concluded that diabetesis
associated with an increased risk of psychologica disturbance, particularly for those patients with more
diabetic-related complications. They aso concluded that socio-demographic factors accounted for
much of the risk differentid among patients with digbetes.

Lustman et d*’ studied 58 patients with poor glycemic control, 16 of whom (27.6%) had
symptoms of generdized anxiety disorder. The patients were placed in arandomized double blind,
placebo controlled eight-week trid, usng dprazolam up to 2 mg aday asthe active agent. They
demondrated a satigticaly sgnificant reduction in glycosylated hemoglobin leve in the patients trested
with aprazolam compared to those receiving a placebo (P=0.04). Treatment effect was not afunction
of compliance behavior. They concluded that a short course of aprazolam improved glucose regulation
in patients with a history of poor digbetes control. They felt that the effect was not directly related to
concomitant changes in the patient's anxiety. The authors believed that the aprazolam treatment of
anxious patients with poorly controlled diabetes may result in decreased anxiety and improved glucose
regulation through independent mechanisms.

Okada et a,? in an interesting Japanese study, evaluated the effects of reducing stress on 20
patients with type 2 digbetes, 10 male and 10 femae. Peatients were treated with an anxiolytic
(fludiazepam) for 12 weeks. Glycosylated hemoglobin levels were monitored. Petients took anxiety
scaeteststo evauate their level of anxiety. Improvement in the trait anxiety scores was correlated with

decreasesin glycosylated hemoglobin levels. P<0.01 The authors concluded that suppressng anxiety
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in patients with type 2 diabetes reduced their glycosylated hemoglobin levels. These authors in another
study showed that the high-dengty lipoprotein/cholesterol levels of these patients increased significantly
after the adminigiration of the anxiolytic, but other aspects of their lipid profile were unchanged. They
concluded that the improvement of stressin patients with non-insulin-dependent diabetes mellitus
increased their high-density lipoprotein levels®

Akinlade et d* studied and compared the emotiona and cognitive function of 37 insulin-
dependent diabetics with 46 non+-insulin-requiring diabetics usng the Hospital Anxiety and Depressve
Scde (HID) and Mini Menta State Examination (MMSE.) Five percent of the insulin-requiring
diabetics and four percent of the non-insulin-requiring diabetics had sgnificant dinica anxiety; while
37.8% of theinsulin-requiring diabetics and 15.2% of the non+insuin-requiring digbetics had sgnificant
depression. The prevaence rate for depression for the entire cohort was 25.3%, while the rate for
dgnificant anxiety disorders was 4.8%. Cognitive function in both groups was normd.

Anxiety Disordersin Patients with Thyroid Hormone Distur bance

Anxiety and hypothyroidism

Rogers et d** examined the prevalence and characteristics of medica illnessin 711 patients who were
enrolled in the Harvard-Brown Anxiety Disorders Research Program (HARP), a multi-center,
longitudinal study of anxiety disorders. They noted that patients with panic disorder and co-morbid
major depressve disorder had sgnificantly higher rates of reported medica illnesses than anxiety
disordered patients who did not suffer with concurrent depresson. When they compared the rates of
medicd illnessfor their subjects to those of the Rand Health Insurance experiment, they found the

prevaence of peptic ulcer disease, anginaand thyroid disease to be disproportionately increased.
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They noted that 2% of the maes in the study and 9% of the femaesin the study had thyroid
disease, while 1.3% of the men and 4.1% of the women suffered from diabetes mellitus. The prevaence
of thyroid disease in women was higher than expected in the general population. It was not increased in
men. The study noted that patients who aso suffered from panic disorder were more likely to have an
underlying medicd illness causing their anxiety, particularly thyroid disease in women.

Psychiatric presentations are often the first Sgn of hypothyroidism, occurring asthe initia
symptoms in gpproximately 2% to 12% of reported cases, with organic mental deficits being the most
frequently reported initid symptoms® Anxiety and progressive mental slowing associated with
diminished recent memory, speech deficits and diminished learning ability are the characteridtic initia
progression of symptoms.

Spontaneous hypothyroidism occurs predominantly in women between the ages of 40 and 60.
Physicd symptoms generdly seen include weekness, fatigue, cold intolerance, diminished libido,
lethargy, dry skin, headaches, and menorrhagia. Physicd signsinclude brittle nails, thin, course hair;
dowed pulse, and palor. Delayed return of deep tendon reflexes is dso commonly encountered. Later
symptoms include perceptua changes in taste, smell, vision and hearing; reduced or absent perspiration,
weight gain, palor, hoarseness, peripheral edema, muscle cramps, dyspneaand angina. Amenorrhea or
menorrhagia and gaactorrhea may aso be seen.

The development of severe anxiety disordersin hypothyroid states are as much or more related
to the rgpidity of change of thyroid hormone levels as they are to the absolute levels encountered.
Whether the cause of hypothyroidism is auto-immune or follows thyroidectomy, oblation of the gland by

radioactive iodine, the ingestion of medicines such as lithium carbonate, or is associated with thyroid

13



cancer, the neuropsychiatric symptoms are smilar.

The incidence of myxedema madness as an initid presentation of hypothyroidism has diminished
dramaticaly since the late 1880s when it occurred in dmost 50% of cases. Today psychosisis reported
to occur in between one to fifteen percent of patients™ Anxiety disorders, on the other hand, occur in
between 30% and 40% of patients developing acute hypothyroidism.

The mogt characteridtic picture of patients with rapidly developing myxedemais one of
progressive anxiety with generdized agitation. Petients may experience a progressive disorientation,
persecutory delusions, hdlucinations, and bouts of lethargy dternating with periods of extreme
reslessness. They are often extremely irritable, delusond, and paranoid and may complain of auditory
and visud hdlucinations. Hypersexudlity, irritability, suspicion, delusons, inability to concentrate, and
failing memory are dl congpicuous signs of rapidly developing thyroid disease

Sowly progressive changes in thyroid hormone levels are more likely to be associated with a
picture of chronic anxiety, increased fatiguability and psychomotor dowing. The severity of menta
symptoms are greater in elderly patients and, as noted, in patients with rapidly changing thyroid hormone
levels® In astudy of patients with Hashimoto's thyroiditis, anxiety was a prominent initial symptom at
the time that the condition was diagnosed. 1t was often associated with alability of mood, withdrawal
from norma duties due to perplexity, and in severe cases, generdized agitation, disorientation, and
persecutory delusions aswell as extreme restlessness.®

The anxiety associated with sgnificant hypothyroidism usualy resolves within days to months
following the initiation of treatment. The clinician must remember that the centra nervous system effects

of profound hypothyroidism may not fully clear for two to twelve months after successful treatment.
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Seep and growth hormone production during deep have been shown to be disturbed for weeksto
months following the replacement of thyroid hormone. Return of these functions to norma seemsto be
related to the cessation of the anxiety States that these patients experience.® Kales et ad*® have shown
that patients improvement pardlds restoration of their norma deep patterns, and, in fact, note that the
return of anorma deep pattern is an excellent predictor of trestment outcome.
Anxiety and Hyperthyroidism

Hyperthyroidism is one of the most frequently encountered endocrine diseases. It most
commonly occurs in women between the ages of 20 and 40. Graves disease usudly presents with a
diffuse goiter and ocular disturbances. The most frequent symptoms seen a onset include anxiety,
fetigue, irritability, cold intolerance, fine tremor, a sensation of somatic restlessness, insomnia,
excitability, lability of mood, nervousness, weight |oss, increased sweating, papitations, impaired
coordination, doubts, and persstent fear. Weight lossis unusua as most of these patients have a
ravenous gppetite. Patients dso complain of difficulty focusing their eyes, pressure symptoms related to
goiter, diarrhea, and irregular rapid heart rate.®

Other causes of hyperthyroidism include toxic adenoma, iodine-induced hyperthyroidismin
patients with multinodular goiters, exogenous thyroid hormone ingestion, struma ovarii, iatrogenic
hyperthyroidism, hydadidiform mole, and TSH secreting tumors of the pituitary.

Between 1% and 20% of hyperthyroid patients have been reported to present with psychosis.
Current best estimates suggest about 5% present initialy with psychotic symptoms® Between 30%
and 40% present with conspicuous complaints of anxiety, nervousness, gpprehension, dread,

depression, restlessness, diminished concentration, forced thinking, emotiond I&bility, and
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hyperkinesia®

Trepacz et a*' report ahigh prevaence of genera anxiety disorder in a series of patients with
untreated Graves disease. Ettigi and Brown® note that hyperthyroidism is most inevitably associated
with mental changes, the most common including nervousness, gpprehension, restlessness, inahility to
concentrate, marked emotiond lability and hyperkinesa. These patients often present as hyperactive
individuas with specific complaints of anxiety and "nervousness.” A fine generdized tremor may be
present, and the patient reports an interna sensation of feding shaky or jittery. Family members often
remark about personality changes and increases in both irritability and emotiond lability. Jefferson and
Marshd| point out that the nervousness of the hyperthyroid patient is dissmilar to that seen in the patient
with aprimary anxiety neurogsin that it is characterized by "restlessness, shortness of attention pan,
and a need to move about."

Popkin and MacK enzie® note that the behavioral changes of hyperthyroidism are numerous and
ussful in differentigting it from a primary anxiety neurosis or aneurasthenia. Patients with
hyperthyroidism are differentiated from primary anxiety states as"'in thyroid dysfunction, degping pulse
will remain accelerated; sedated pulse will exceed 80; pams will be dry and warm, not cold and
clammy; fatigue will be accomplished by a desire to be active; and cognitive dysfunction is more
prominent than in neurasthenia”

Cognitive effects clear rgpidly with restoration of norma thyroid levels, in contradigtinction to
the slow return to normal function often seen in patients with significant hypothyroidism.>* Whybrow et
a* note the devation of schizophreniaand paranoid scales on the MMPI when patients are

hyperthyroid and psychotic. They report that these changes clear quickly following trestment and note
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that the behaviord manifestations of hyperthyroidism clear rapidly with treetment. They are toxic
phenomenon related to devated levels of circulating thyroid hormone.

MacCrimmon et a*! noted MMP! changesin hyperthyroid patients suggestive of hysterical
somatization. These investigators noted that such changes rapidly returned to norma following
trestment. They suggested that the behaviord, neurotic and psychatic manifestations of hyperthyroidism
were related more to disease induced biochemical abnormalities than to the patient's previous
persondity pattern.

Paschke et a* studied 15 female patients with Graves disease, administering psychological
tests & the time that their hyperthyroidism was first diagnosed and then following them through their
course of antithyroid trestment. Psychological testing was obtained when the patients achieved a
biochemicdly euthyroid state. Patients were subsequently followed while being trested with antithyroid
drugs or surgery. Theinvestigators noted that patients psychologica parameters showed considerable
change astheir thyroid status improved. The psychiatric symptoms most prevaent while patients were
hyperthyroid included anxiety, depression, irritability and exhaustion. Patients often described
themselves as anxious, nervous, irritable, tired, without energy, exhausted, and fatigued. 75.5%
complained of significant anxiety when first evduated. The authors felt that the most consstent
psychologica pattern seen in these patients consisted of amixture of severe anxiety with depresson,
exhaustion, a decreased ability to concentrate, irritability and extroverson. The investigators noted the
cessation of anxiety and irritability at the time that the patients achieved a euthyroid state. Depression
took one month following the development of a euthyroid state before normaizing, wheress the

personality changes took three months to subside after the patient became euthyroid. It was noteworthy
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that the type of thyroid thergpy made no difference in the course of the patient's psychological
symptoms, i.e., patients who became euthyroid from drug trestment vs. those who became euthyroid
from surgery responded smilarly. The authors noted that there was no relationship between the severity
of disruption of thyroid hormone level and symptoms, but there was significant correlation between a
return to normd thyroid function and a return to normal psychological function. There was no
correlation noted between psychologica test scores and the degree of autoimmune dysfunction seenin
these patients. The authors concluded that patients with Graves disease developed significant anxiety
manifested as a constant persondity trait when compared to the control group.

If the estimated 60% to 75% incidence of severe anxiety in patients with hyperthyroidism is
correct, one could conclude that with the 300,000 new cases estimated to occur in the United States
this year, that a Sgnificant number of these patients will be initially seen by psychiatrists. They arelikdy
to evidence other Signs and symptoms of hyperthyroidism when seen, specificaly, nervousness, weight
loss, hest intolerance, warm skin, excessive perspiration, essy fatiguability, muscular weskness,
diarrhea, fine tremor, and awide-eyed stare with possible protrusion of the eyes.*®

Hal** notes that the most frequent initial presentation of hyperthyroidism centers on complaints
of anxiety and nervousness. The most frequent misdiagnoses of hyperthyroidism isthat of generaized
anxiety disorder. Thisdiagnogisis particularly likely in the early stages of the disease when patients
present with anxiety, increasing irritability, emotiond lability and persondity change. Kathol and
Daahunt™ report that when DSM-I11 criteria are used, the incidence of depression and generalized
anxiety disorder isthree to four times higher in hyperthyroid patients than that expected in the genera

population.
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Panic disorder/agoraphobia and thyroid disease

Matsubayashi et a* report on two patients with Graves disease who initialy presented while
euthyroid with a panic disorder. Four and five years after the panic disorder began, these patients
developed hyperthyroidism. Antithyroid drug treetment reduced psychiatric symptoms. The authors
suggest that panic disorder may not only be a consequence of Graves disease but may precede its
onset and potentidly predispose to its development.

Orengtein et a* interviewed 144 consecutive female psychiatric patients and found that those
with alifetime history of either panic disorder or agorgphobiawith panic attacks were more likdly than
the other patients to report a history of hyperthyroidism or goiter in themsalves or in their first degree
relatives. This persond history of hyperthyroidism or goiter was found dmost exclusvey in the
subgroup of patients who presented with symptoms of panic/agoraphobiawho aso had alifetime
history of maor depresson.

Lesser et a* measured indices of thyroid function in 165 subjects who had a DSM- 1
diagnosis of panic disorder with or without phobic avoidance. These investigators noted that the
patients with these conditions reported a higher prevaence of thyroid illness by history compared to that
encountered in the generd population. However, less than one percent had current thyroid dysfunction.

Petients who also had a history of amagjor depressive episode had a higher prevaence of thyroid
disease by history. Indices of thyroid functions, however, were not correlated with severity of panic
attacks or phobias.

Lesser et a*” noted alow order of occurrence of active thyroid disease in patients with panic

disorder. In an eight-center drug trestment study of 165 consecutively recruited panic disorder patients,
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there was a higher reported incidence of thyroid disease than would have been expected in the genera
population. However, when specific thyroid testing was undertaken by T3, T4, TSH and free thyroxine
index, fewer than one percent of these patients had any laboratory evidence of current thyroid disesse.
Ragf®® aso noted alow incidence of thyroid disease in the panic disorder patients that they evaluated.
Matuzas et a*® reported significantly different findings in their study of 65 sdf-referred patients with
panic atacks, examining them for cardiac defects and thyroid abnormalities. Fifty percent of these
patients evidenced mitra valve prolapse on both cardiac auscultation and echocardiography. Twenty-
Sx percent of the women had thyroid abnormalities. Seventeen percent had eevated thyroid
microsomd antibodies. There was no relationship between those patients who had mitral valve
prolapse and those who evidenced thyroid abnormalities. The authors suggested that panic attacks,
mitra valve prolapse, and autoimmune thyroid disorders, are associated. Forty-six of these 65 patients
aso met criteriafor agoraphobia and would have been classified as agoraphobic with panic attacks.
The 50% prevaence of mitra vave prolgpse was gpproximately ten times higher than the 5% to 7%
esimated in the genera population. Twenty-five percent of the women ages, 30 to 40, had postive
antithyroid antibodies, compared to 5% to 13.8% of women of smilar age in the general population.
The authors suggested that the prevaence of thyroid antibody titers was elevated in patients with panic
attacks.

Nemeroff*® et a had previously noted that 8 of 53 patients (15%) suffering from depression had
elevated thyroid microsomal antibody titers. Orenstein et a*® noted that of 144 consecutive femae
psychiatric patients interviewed, that those with alife-time history of either panic disorder or

agoraphobia with panic attacks were more likely than other patients to report a history of
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hyperthyroidism or goiter in themsalves or in their first degree rlatives. A persond history of
hyperthyroidism or goiter was found almost exclusively in the subgroup of patients with
panic/agoraphobiawho aso had alifetime history of mgor depresson. These investigators noted a
13% prevaence of hyperthyroidism among patients who had a history of depress on/panic/agoraphobia
Their datawas very smilar to the 11% prevaence for a history of hyperthyroidism and
agoraphobia/panic disorder reported by Lesser.”

Emanuele et a> reported on four cases of coexistent agoraphobia and hyperthyroidism, where
the patients reported a fear of crowded or confined spaces, difficulty traveling away from home or
places of safety, and the development of panic attacks. All of ther patients had typical sgnsand
symptoms of Graves disease and unequivoca [aboratory evidence of hyperthyroidism at the time of
their psychiatric diagnosis. The agoraphobia preceded the onset of thyrotoxicossin dl of these
patients. They noted that the anxiety experienced by their hyperthyroid patients was unreenting,
whereas the panic attacks that occurred with agoraphobia tended to be intermittent and provoked by
reedily identifiable Stuations. Their hyperthyroid patients experienced a constant tachycardia that

perssted during deep. While the rgpid heartbeat seen in the primary anxiety and panic disorder patients

was intermittent. They noted that the hyperthyroid patients had warm moist skin rather than the cold
clammy skin associated with primary anxiety disorders. The tremor that they experienced was high
frequency and low amplitude in contrast to the course tremor thet is often seen with primary anxiety
disorders. The hyperthyroid patients dso complained of the proxima myopathy commonly seen with
thyrotoxicosis. These authors noted that with appropriate treetment of the hyperthyroidism, the

agoraphobiarapidly improved. Restoration of a euthyroid state, without concomitant psychotherapy,
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resulted in the cessation of agorgphobia with restoration of the patient's ability to function normdly in the
community. The investigators noted, however, that the diagnosis of agoraphobia delayed the diagnos's
of hyperthyroidism in dl the patientsin this sudy and made it impossible for one patient to comply with
therapeutic recommendations until advanced thyrotoxicosis developed and was diagnosed and treated
two and a hdf yearslater.

Noyes et al*? compared 41 subjects with generdized anxiety disorder who had never
experienced panic attacks with 71 subjects who presented with panic disorder. They found that among
the generd anxiety disordered subjects, co-existing mgor depression was associated with the presence
of ample phobia and thyroid disorders.

Conclusions
elS 17 39

Although space does not permit amore detailed review, acritica review of the literatur
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growth hormone deficiency, pituitary microadenoma® and pheochromocytoma.
As | hope we have demonstrated, endocrine disorders can and do produce both cognitive and

behavioral gns of anxiety, panic disorder, and at times even obsessond symptomsiin patients. These

changes are generdly not specific and cannot be easily compartmentdized diagnogtically. They are

often variable in thelr presentation and fluctuate in their severity. To properly evauate patients for these
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disorders, one mugt first entertain in the differentia diagnos's the medical disorders that are associated
with these conditions. The patient should receive a comprehensive history and physicad examination as
well as careful laboratory screening. Theinitia evaluation should carefully define the sequence of
symptoms encountered and how they evolved, determine both persond and family histories for these
endocrinologica disorders, and incdlude a detailed review of systemswhich is often helpful. Physica
examination may define Sgns and symptoms that distinguish between endocrine disorders and primary
anxiety and panic states. Once proper diagnosis and treatment are ingtituted, symptoms usudly dear.
As noted by Popkin,™ "Systematic studies with diagnostic rigor and careful attention to demonstrating
the etiologica relationship between the anxiety disorder and endocrine disease are few," but as we hope
we have demonstrated, such studies are increasing in both frequency and import. The older literature
consgts predominantly of case reports. The newer literature, however, doesjustify the construct of
secondary anxiety disorders caused by endocrine disease. Defining the differences between the
endocrine- produced anxiety states and "primary anxiety disorders’ will represent a Significant research

chalenge in the decades ahead.
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