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Panic disorder is extremely common, affecting 1 
to 3 percent of the US population in its fully de
veloped form.l Up to 10 percent of adults experi
ence partial manifestations of panic disorder at 
some point in their lives.z Frequently the initial 
symptoms, such as chest pain, dizziness, or pares
thesia, are physical, and it can be difficult to decide 
how aggressively to search for potential biomed
ical explanations for a symptom once the diagnosis 
of panic disorder is suspected. In an attempt to 
balance thorough and conscientious diagnostic 
testing when intuition suggests the condition is 
psychogenic, it is not uncommon to do extensive 
testing before comfortably settling on the diagno
sis of panic. This report describes a case of a par
ticularly unusual physical manifestation of panic 
disorder-hypophosphatemia-and the long road 
of diagnostic testing traveled before arriving at the 
appropriate diagnosis and treatment. 

Case Report 
A 32-year-old woman with no remarkable medical 
history first sought treatment at the family prac
tice clinic associated with the Beth Israel Medical 
Center in December 1995. During the 3 months 
preceding that visit, she had several episodes of se
vere weakness with accompanying numbness and 
tingling in her extremities. On two of these occa
sions she was seen in a local emergency depart
ment, and both times she had abnormally low 
serum phosphate levels. At the second emergency 
department visit, her phosphate level was 0.8 
mg/dL (normal 2.6 to 4.9 mg/dL). On that occa
sion she received phosphate repletion and was re
ferred to an endocrinologist. Her parathyroid 
hormone, urinary phosphate, and vitamin D levels 
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were normal. The patient's condition was diag
nosed as phosphate depletion, and she was told to 
continue taking an oral phosphate supplement. 
She continued to have milder symptoms of fatigue 
and muscle weakness despite phosphate repletion, 
and she wanted a second opinion. 

Physical examination showed the patient to be 
a thin woman in no acute distress. Findings during 
her examination were normal except for a small 
cyst on the right lower gum and a soft systolic 
heart murmur. She weighed 109 pounds and re
ported no recent weight loss. Blood chemistry val
ues at this time were also normal. Her diet was un
remarkable for potential phosphate deficiency, 
and she denied diarrhea, ingestion of any medici
nal or herbal products, including antacids, laxa
tives, or licorice (with the exception of the phos
phate supplements), or alcohol use. She could not 
describe a precipitating factor for any of the 
episodes and denied any recent major stressors. 

The eldest of four siblings, she had been raised 
in New York. Both parents and all siblings were 
living, and her family history was unremarkable 
except for hypothyroidism. She had been married 
for 6 years, and had been with her husband for 10 
years before their marriage. They had two chil
dren, aged 2 and 4 years. She had an undergradu
ate degree in biology and had planned to go into 
cancer research, but interrupted her studies to 
raise her family. She described herself as a loner 
but denied any history of serious anxiety or 
depression. 

She was referred to a consulting endocrinolo
gist at Beth Israel Medical Center, who believed 
the most likely explanation for the intermittent 
hypophosphatemia with nonnal parathyToid hor
mone, vitamin D, and urinary phosphate levels 
was oncogenic osteomalacia, a rare condition in 
which a parathyroid hormone-like humoral factor 
is secr~ted by a tumor that could be located ~ny
where III the body. The typical finding in this dis
order is increased urinary phosphate, but because 
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the condition can be intennittent, the absence of 
this finding did not rule out the diagnosis.3 The 
patient was referred to an oral surgeon for excision 
of the gum lesion, which proved to be a simple in
flammatory cyst. During a I-week trial in which 
she stopped taking the phosphate supplements, an 
abnormally low phosphate level could not be doc
umented; however, the patient was also without 
symptomatic episodes during this period. In J anu
ary 1996 the results of magnetic resonance imag
ing (MRI) of her head and neck were negative. A 
third endocrinologist specializing in phosphate 
disorders was consulted and agreed that oncogenic 
osteomalacia was the most likely diagnosis. 

From January through May 1996, the patient 
continued to report episodes of weakness, but 
none requiring emergency care. Her phosphate 
levels during this time were normal. At this point 
those involved in the case began to entertain alter
native explanations for her symptoms, including 
chronic fatigue syndrome, depression, fibromyal
gia, and anxiety disorder. An echocardiogram in 
April 1996 to evaluate her heart murmur was nor
mal. Of note was that the patient described her 
episodes of weakness as feeling like "she was going 
to die." She did not want any medication for her 
condition and declined psychotherapy. Supportive 
therapy and ongoing phosphate monitoring were 
continued, and she did, in fact, report diminished 
symptoms during the subsequent 3 to 4 months. 

Beginning in November 1996, she began com
plaining of worsening symptoms, including pain 
and paresthesia in the left lower extremity, fullness 
in the throat, generalized weakness, and "shaki
ness." Examination findings at this point were re
markable for a weight loss of 8 pounds during the 
preceding 8 months. Given her normal laboratory 
values, her condition was continued to be viewed 
as chronic fatigue syndrome or an anxiety-related 
disorder, and she was given supportive therapy; 
however, her weight loss once again raised con
cerns about an occult malignancy. By February 
1997, however, her weight was back to 105 
pounds. A consulting neurologist found a positive 
Lyme titer, for which she received treatment, al
though it was believed to be an unlikely explana
tion for her symptoms. 

\Vhen in May 1997, complaining of profound 
weakness, she again sought care at a local emer
gency department, her phosphate level was 0.6 
mg/ dL. At this point she had not been taking 
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phosphate supplements for some time. Vitamin D, 
parathyroid hormone, and urinary phosphate lev
els were again normal. She was advised to start tak
ing phosphate supplements again, and the search 
was resumed for an occult malignancy causing 
oncogenic osteomalacia or for an alternate expla
nation for her condition. A bone scan was nega
tive. On 3 June 1997 she was seen in the Beth Is
rael Medical Center Emergency Department for 
rapid breathing, trembling, and tachycardia. Her 
phosphate level was 0.6 mg/dL, and she was ad
mitted for further workup. 

At admission, an MRI of her chest, abdomen, 
and pelvis showed normal findings. On two occa
sions she had staff-witnessed attacks during which 
appropriate laboratory studies were ordered. At 
the times of these attacks she complained of weak
ness and shortness of breath, and she had tachy
cardia and elevated blood pressures as well as sub
jective feelings of panic or impending doom. 
Phosphate levels during both of these episodes 
were low normal, and on both occasions the med
ical staff were able to "talk her down" and alleviate 
her symptoms within 5 to 10 minutes. 

At this point an article from the endocrine lit
erature was found that described a rapid and pro
found drop in phosphate levels in certain patients 
as a consequence of hyperventilation.4 Because 
nothing was found in the workup for oncogenic 
osteomalacia, the hypophosphatemia appeared 
most likely to be a secondary consequence of hy
perventilation during a panic episode. Thus the 
inpatient episodes, which resolved quickly with 
supportive intervention, did not result in marked 
hypophosphatemia because the patient did not ex
perience the prolonged hyperventilation she had 
experienced in the preceding four episodes. 

The patient continued to decline medication 
for her anxiety syndrome. A consulting clinical 
nurse specialist on the Beth Israel staff who prac
ticed and taught biofeedback and relaxation thera
pies subsequently saw the patient several times be
fore and then after her discharge and instructed 
her in techniques of relaxation breathing. During 
the ensuing 8 months, the patient continued to 
have occasional mild symptoms of weakness and 
tremulousness, particularly preceding and during 
her menses, but she was able to abort her attacks 
with her breathing and visualization exercises. She 
had no further emergency visits and required only 
minimal contact with her physicians. 
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Discussion 
This case is instructive because it describes a com
mon problem in the diagnosis of panic disorder: 
the difficulty of separating a physical condition 
that is psychogenic from one that is biomedical, 
such as coronary artery disease or oncogenic os
teomalacia. As in many cases where the initial 
symptom is chest pain, shortness of breath, or pal
pitations, the biomedical condition to be ruled out 
could have been life-threatening, which made the 
situation even more difficult. Hypophosphatemia 
can cause muscle weakness, irritability or appre
hensiveness, and nervous system dysfunction, and 
it can, in fact, cause death in severe cases. Further 
complicating the treatment was that the subjective 
experience of impending doom, which is common 
and diagnostic in panic disorder, was difficult to 
attribute to the anxiety disturbance alone when a 
truly life-threatening condition had not been 
ruled out. 

Because hyperventilation is common with 
panic disorder, respiratory alkalosis and its ac
companying metabolic derangements (including 
hypophosphatemia) are probably also common in 
patients who have this disorder. \\Then associated 
with hyperventilation, hypophosphatemia is 
caused by an increase in phosphofructokinase ac
tivity, an enzyme that represents the rate-limiting 
step in glycolysis, triggered by a fall in intracellu
lar carbon dioxide levels. Increased phosphoryla
tion triggers increased cellular uptake of phos
phate and consequent hypophosphatemia. Had 
those caring for her remembered the medical ax
iom, "uncommon manifestations of common dis
orders occur more frequently than common man
ifestations of uncommon ones," they might have 
looked earlier at the possibility of hypophos
phatemia secondary to hyperventilation of panic, 
and some of the extensive diagnostic workup for 
oncogenic osteomalacia could have been avoided. 

As always, looking at the whole patient rather 
than at the laboratory values in isolation is the 
best course. 

This case is also interesting because the pa
tient's firm refusal to receive any anxiolytic med
ication despite her profound symptoms forced 
those caring for her to search for nonpharmaceu
tical approaches to treatment. Several studies 
have reported the efficacy of relaxation therapies 
in treatment of anxiety disorders.5-7 In fact, 
biofeedback and relaxation training succeeded in 
eliminating the patient's symptoms. Her strong 
motivation to undertake treatment that did not 
include medication certainly contributed to this 
success and suggests that in highly motivated pa
tients, it might be appropriate to attempt a behav
ioral intervention as first-line rather than second
line therapy. 
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