YOU'RE THE FLIGHT SURGEON—Cagniart

Our patient was hospitalized for 7 d and discharged from the hos-
pital in Okinawa after a 5-d course of IVIG. On discharge the patient
had a normal ophthalmologic exam and his ataxia had completely
resolved. His only remaining neurological deficit was persistent are-
flexia. He was sent home to his home base in Jacksonville, FL. This
patient’s areflexia completely resolved 1 mo after the onset of his symp-
toms and, after passing autonomic testing and a treadmill exercise test,
he was recommended for a waiver to return to full flight status as a
pilot. His waiver was granted 2 mo after the onset of his symptoms.

Cagniart P-EC. You're the flight surgeon: Miller-Fischer syndrome.
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This article was prepared by Maximilian Lee, M.D., M.PH.

A 29-yr-old female flight test engineer reports to the flight medicine
clinic with a history of fatigue, headache, nausea, and skin sensitivity.
Her symptoms were present for many weeks but have recently wors-
ened. Patient denies fevers, chills, recent travels, contact with ill per-
sons, or history of trauma. Past medical history is significant for his-
tory of pancreatitis as a child. Past surgical history included wisdom
tooth extraction. She takes over-the-counter multivitamins, but no
prescription medications. The patient is not pregnant.

1. What is an appropriate next step in the work-up?

A. Detailed history and physical.
B. Complete metabolic and hematologic work-up including a thy-
roid panel.

C. Computed tomography and magnetic resonance imaging
studies of the brain.
D. Behavioral health referral.

ANSWER/DISCUSSION

1. A. Detailed history and physical. The patient appears to have symp-
toms associated with multiple diseases without a unifying diagnosis.
She has been a flight test engineer for 4 yr and denies significant
changes in her crew duties. The aviator states that she has been training
for an ultra-marathon and has lost approximately 5 Ib over the course
of 2 wk. She also reports a past medical history of chronic subclinical
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pancreatitis since high school with a current Air Force Flying Class III
waiver for her condition. Although she averages 7 h of sleep, she feels
fatigued most days and denies changes to her symptoms despite her
increased exercise regimen. The aviator does not feel depressed and
states that although she is tired, it does not prevent her from accom-
plishing her work-related duties or activities of daily living. She
characterizes her headaches as being diffuse without localization. Patient
denies throbbing, auras, focality, or band-like qualities to her head-
ache. She states that the headache is present at all times without tem-
poral association. She denies experiencing focal neurological deficits.
She denies rashes on her face or shins or purple streaks on her abdo-
men, but states that the skin on her arms and neck feels rough and
sensitive. The patient has never been pregnant and reports having
regular menstrual cycles. She does not report history of cold or heat
intolerance.

Physical exam reveals a well-developed, well-nourished woman
in no acute distress with normal head, eyes, ears, nose, and throat
exam. The skin shows mild xerosis and erythema on the sun-
exposed surfaces of her face, neck, and arms. There is no dermato-
logical evidence of jaundice. Head hair distribution and density are
normal, with normal eyebrow follicle density and distribution.
Abdominal exam is normal without hepatosplenomegally. Neuro-
logical exam is normal with normal cranial nerves. Gross motor
strength, sensation, proprioception, cerebellar function, deep ten-
don reflexes, and gait are normal. The patient then asks if her symp-
toms might be related to increased training and increased use of
her sport supplements.

2. Which of the following vitamins are metabolized and stored
primarily in the liver?

A. Vitamin A.
B. Vitamin B1.
C. Vitamin B12.
D. Vitamin C.

ANSWER/DISCUSSION

2. A. Vitamins A, D, E, and K are fat-soluble vitamins. Vitamin A
is primarily bio-transformed and stored in the liver.” Other vita-
mins, including B1, B6, B12, and C, are water-soluble and are pri-
marily excreted by the kidneys. Natural sources of vitamin A and
its precursors occur in yellow- and orange-colored fruits and veg-
etables such as squashes and carrots.” Beta-carotene is a provita-
min that is hydrolyzed into two molecules of vitamin A. A single
7.5-in carrot has approximately 8666 TU of vitamin A.° Vitamin A
is also found in high concentration in animal liver and can undergo
bio-amplification in the food chain in animals such as polar bears,
wolves, and Hapuka fish.” The polar bear liver contains 6285 *
2228 IU - g} of vitamin A, which can result in a lethal dose in as
little as 160 g ingested orally. Acute lethal dose to adults has occurred
at 1,000,000 IU, with chronic toxicity occurring with ingestion of
20,000 1U.7M

The patient revealed that she was taking four tablets of a specially
ordered vitamin with a total calculated vitamin A dose of 20,000 IU
per day. She reported that she had been taking her vitamins more
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diligently and increased her caloric intake of protein during her train-
ing sessions. She stated that she restarted taking the high-dose vitamin
for the past 6 mo due to concerns for nutrient malabsorption from
chronic pancreatitis.5¢

3. Which lab values can help confirm the diagnosis of chronic
vitamin A toxicity?

A. Retinol levels.

B. Retinoic acid levels.
C. Isoretinoin levels.
D. Ascorbic acid levels.

ANSWER/DISCUSSION

3. B. Since the patient was not on any other medications, the best test
for chronic vitamin A toxicity is a retinoic acid level. Isoretinoin is a
form of retinol used in oral acne preparation. Retinol or vitamin A
levels are unreliable for chronic vitamin A toxicity because they are
rapidly metabolized and will likely be normal at the time of presenta-
tion.> Ascorbic acid is vitamin C.

Laboratory work-up showed normal complete blood cell count,
normal basic chemistries, and mild elevation of liver transaminases
[aspartate transaminase = 54 TU - L™! (4-40 IU - L™!) and alanine
transaminase = 52 TU - L ™! (5-56 IU - L™ 1)]. Serum lipase and alkaline
phosphatase were normal. The patient’s serum retinol was normal at
70 mcg - dI7! (30-72 mcg - dI™1), but retinoic acid level was elevated at
9.5ngm - ml~! (2.7-4.2 ngm - ml ™).

4. In the United States, what is the most common cause of
vitamin A toxicity?

A. Oral acne medications.

B. Ingestion of carnivorous animal livers.

C. Excess ingestion of beta carotene containing vegetables.
D. Vitamin A supplementation.

ANSWER/DISCUSSION

4. D. Vitamin A supplementation. A common source of exogenous
vitamin A ingestion results from dietary supplements according to a
Gallup poll where 50% of Americans admitted using supplements.!!
The recommended daily unit ingestion of vitamin A is 5000 IU; how-
ever, some multivitamins and specific nutritional supplements that
advertise promotion of eye health contain carotenoids and can have
more than the recommended daily allowance. Nutritional supplements
for body building have doses up to 20,000 IU per day. Literature review
found sporadic reports of mild and reversible hepatotoxicity from
dietary intake of vegetables, usually in patients with eating disorders
or diets promoting carrots as a sole source of snacks.> Oral acne
medication is associated with increased risk or potential teratogenic
effects rather than long-term chronic vitamin toxicity. Teratogenic
effects of isoretinoin found in oral antiacne medication include
structural malformation of the brain, head and face, heart and great
vessels, and thymus.” Vitamin A itself has teratogenic effects shown
in a large prospective cohort study. Outcomes of women talking
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supplements of more than 10,000 IU per day compared to 5000 U
per day found a 4.8-fold (95% confidence interval 2.2 to 10.5) increased
relative risk for cranial-neural crest defects.”” Toxic ingestion of car-
nivorous animal livers is reported in the literature; however, toxici-
ties involved with liver ingestion tend to be acute in presentation
and more common in children.>® People on diets rich in beta caro-
tene tend to develop yellow-orange skin discoloration in the stratum
corneal level of the skin, sweat, and sebum rather than systemic
toxicity.

Hypervitaminosis involving vitamin A has been associated with
nausea, headache, dry skin and mucous membranes, and bone pain.
Rarely, it can lead to hypercalcemia, cerebellar edema, intracranial
hypertension, cardiac arrhythmias, and syncope. For chronic hyper-
vitaminosis, the aeromedical concern mainly involves loss of perfor-
mance secondary to the associated symptoms and the potential for
incapacitation from rare and sudden events such as arrhythmias and
syncope.

U.S. Air Force regulations stipulate that performing aviation duties
while using over-the-counter medications is prohibited. Furthermore,
dietary, herbal, and nutritional supplements can only be used with the
approval of a flight surgeon.'? The U.S. Navy Aeromedical Reference and
Waiver Guide recommends that the flight surgeon ask about dietary
supplements and that the intake should not exceed tolerable upper
intake levels as determined by the Institute of Medicine.!* Similarly,
U.S. Army aviation regulations prohibit the use of over-the-counter
medications, including dietary supplements, unless cleared by the
flight surgeon or aeromedical physician assistant in consultation
with the applicable aeromedical policy letter.!* According to the Fed-
eral Food, Drug, and Cosmetic Act, dietary supplements including
vitamins are classified as foods®; therefore, the Federal Aviation Admin-
istration application for medical certificate history does not require
disclosure from civilian airmen.! However, the Federal Air Surgeon’s
Bulletin recommends that the aviation medical examiner ask about
dietary supplements and seek to clarify the underlying medical con-
dition for which the applicant is taking the medication (e.g., St. John’s
Wort for depression).!

After discussing the potential dangers of supra-therapeutic doses of
vitamins while awaiting laboratory results, the patient discontinued
the use of the high-dose vitamins while performing duties not includ-
ing flying for 3 wk. The aviator reported gradual improvement of her
headache symptoms over the course of 4 wk while also reporting
decreased erythema and pain on her arms and neck. She was able to
resume her marathon training regimen 7 d after stopping supple-
ments. At 4 wk she was completely symptom free.

Lee M. You'’re the flight surgeon: vitamin A toxicity. Aerosp Med
Hum Perform. 2015; 86(10):920-922.
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