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Presenter
Presentation Notes
Good afternoon – my name is Katie O’Sullivan and I the 1st year adult and pediatric endocrine fellow.

We have a wonderful edule for today’s Endorama.  Today we are having a combined conference with the Endocrine surgeons whoare presenting 2 cases and, in addition, our very own Dr. Weiss will also be presenting a short case.  

I have the pleasure of presenting a very interesting case of a 73 year old female with hypercalcemia who I met in Endocrine Bone Clinic at the end of October.




Chief Complaint

/3 year-old female who presents for further
evaluation of hypercalcemia.



Presenter
Presentation Notes
This is a women who presents to us at the recommendation of her primary care physician for further evaluation of hypercalcemia.


History of Present lliness
e /3 year-old female with no significant past

medical history
e Generally feeling “unwell” for 1 year

®

Generalized weakness
Dizziness, light-headedness

Poor appetite, 15-lIb weight loss over past 10
months

Forgetful x 1 month

Polydipsia, “dehydrated”

Urinary frequency/incontinence for past 2 years
Intermittent bone pain/low back pain
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Presentation Notes
She is a 73 year-old African American woman with no significant past medical history.

She explains that in the past year she has been feeling generally unwell.

She describes feeling weak and slow.  Previously, she enjoyed dancing in her church dance ministry church but went on “leave” a few months ago, because she has not had the energy to enjoy the activity.

On review of systems, she endorses polydipsia and feeling “dehydrated”  

She also describes having had Urinary frequency and incontinence over the preceding 2 years which appeared to worsen over the previous 2 months.






Past Medical History

e Depression/Anxiety

e Acutely worsen 10 months ago following a life-
threatening injury to daughter-in-law
e Panic attacks

e Recelving psychotherapy, no medical
management
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Presentation Notes
She is accompanied by her two sisters in clinic and both of them have felt that our patient has been depressed.  Our patient explains that her symptoms started 10 months prior, following a life-threatening injury to her daughter-in-law.  This event was especially traumatic for our patient after which she had significant feelings of sadness and developed panic attacks.

She started seeing a therapist, but has not been treated with medical management for her mood symptoms.






e Follows regularly with internist at U of C for
several years

e Established care with an alternative health
care provider in NYC 7 months ago

Several $1000’s discounts applied

Several therapies offered -> excellent compliance
with therapies
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Throughout the course of her current illness, she followed regularly every 3-6 months with an internist at U of C.

However, following the traumatic event in February, she decided to see a well-known alternative health provider in NYC where she had a comprehensive health evaluation.  

She was fortunate because she had discounted therapy.  She was very happy with the services that were provided and she continued to follow their recommendations 


About PATH Services st Visit

Services and Tests

Brain Health Assessments

BEANW — (Brain Electrical Activiby Mapi:

Additional Brain Health Azsessment Tests
MMSE, GAMA, SPIN, P300

Head-to Toe Ultrasounds
Tran=scranial

Carptid

Echo Cardicgram

Breast

Heuromuscular-Skeletal Review

Bong Densibw/DEXA Scan

Laboratory/Blood Test Analysis
Medical and Aging Markesrs

Alternative Medicine

Acupuncture
Orthodics
MNutrition

Adjunct Services
PET =can, MRI, CT angiogram
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Here is an excerpt from their website.

As you can see, they provide a variety of health services ranging from services that I am more familiar with such as bone density scans and MMSE brain assessment test to services that I am less familiar with: such as BEAM – brain electrical activity mapping.



After a bit of detective work, I found that the physician who provided the services earned his medical degree at NYU and has a current medical license in NY state.


Supplements/Therapies

e Ergocalciferol 50,000 units weekly

e Cholecalciferol 5,000 units daily

e Forteo x 1 dose (could not afford more)
e Magnesium 470mg daily

e Strontium daily

e “Thyroid hormone” 15mg dalily
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The patient was provided with a full 8 x 12 page of supplements with about 20 supplements marked to take daily.

Of these, the most pertinent included…

I was not provided a summary of her laboratory tests or reasons that she was started on these, for e.g., I’m not sure what her Vitamin D levels, TSH, Free T4, etc at this time.

Curiously, she was treated with Forteo (teriparatide)






Presenter
Presentation Notes
Here is the list of supplements/therapies that was recommended to our patient.  As you can there are quite a few.


Rest of History

e PMHX:

e Multiple Thyroid Nodules:

stable over 1 year
Glaucoma
e Osteoporosis: 6/2013

e OB/Gyne History:
Periods of infertility
e Medications:
e Aspirin 81mg daily
e Multivitamin daily

e Brimonidine tartrate
0.1% eye gtt

e Social History:
o Widow

e Holds several
advanced degrees

e Family History:
e Post-menopausal

sister with fragility
fracture

e No history of
hypercalcemia,
osteoporosis, or
hyperparathyroidism
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As for the rest of her medical history:

Her other medications include Aspirin, MV daily, Brimonidine tartrate

She lives on the south side of Chicago is widowed.  She holds several advanced degrees.

No family history of hypercalcemia or osteoporosis or hyperparathryoidism but her post-menopausal sister did endorse having had a fragility fracture around her 60’s.






Review of Systems — Page 1

Constitutional: No fevers. No night sweats. Weight loss - 15# since
1/2013. Polydipsia.

Psychiatric: Depression/Anxiety.
Eyes: Glaucoma.

Nose/Mouth/Throat: No congestion. No rhinorrhea. No sore throat.

Neck: No neck swelling or pain. No hoarseness. No dysphagia.

Cardiovascular: No chest pain. Palpitations. No lower extremity
edema.



Presenter
Presentation Notes
And we can certainly see that many of the symptoms that she is having could be a direct effect of the hypercalcemia 

for example her depression and anxiety – both of which can been seen in high calcium).  There does not appear to be lethargy or confusion so either hypercalcemia is gradual onset or not severe enough.




Review of System — Page 2

Respiratory: Dyspnea on exertion x 1 year with anxiety. No
orthopnea. No cough.

Gastrointestinal: Poor appetite. No abdominal pain. No diarrhea. No
constipation. No nausea. No vomiting.

Genitourinary: Frequency. Nocturia twice/night. Incontinence - worse
In last 2 years.

Skin: Rash on left arm.

Neurologic: No tremor. Headache - rare. Weakness. Intermittent light-
headedness. Dizziness.

Musculoskeletal: Bone pain in the right knee, worse with dancing.
Intermittent midline low back pain. No history of fractures.
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Gastrointestinal symptoms – poor appetite.

Renal manifestations – polydipsia and polyuria which may be an effect of the high calcium decreasing the concentration ability of the distal tubule

Musculoskeletal symptoms – bone pain, which although not a direct effect of hypercalcemia may be secondary to the etiology of hypercalcemia such as malignancy or hyperparathyroidism




Physical Examination

e Vitals: P 103, BP 107/69, Wt 50.4kg, Ht 142.4 cm, BMI
24.9.

e General: Appears thin, frail, older than stated age.
Scattered historian.

e Eyes: Conjunctiva and extra-ocular movements normal.
PERRL.

e Mouth/Throat: Dry mucous membranes. Oropharynx is
clear

e Neck: Supple, no adenopathy. Mild symmetrically-enlarged
thyroid. No thyroid nodules appreciated

e Cardiovascular: Tachycardic. No murmur. Radial pulse 2+.
No lower extremity edema.
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On physical exam, her resting pulse is elevated and she has dry mucous membranes consistent with mild dehydration.


Pulmonary: Lungs CTAB

Abdomen: Soft, normal bowel sounds, non-tender, non-
distended. No masses or HSM.

MSK: FROM, No tenderness. Mild kyphosis.

Neurological: Alert and oriented. Patellar reflex 1+
bilaterally. Normal muscle tone.

Skin: No rash. No alopecia. +Mild hirsutism with hair on
chin

Psychiatric: Anxious. Tearful, especially went recounting
her family member’s injury.




Differential Diagnosis?
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Let’s Pause here:

Given this description.  What are you thinking about this patient, what diagnostic evaluation would you send?



I gave you at least one known at the beginning of the presentation: she is referred for hypercalcemia.




Differential Diagnhosis of
Hypercalcemia

Table 46-1 Causes of Hypercalcemia

Ewcessive FTH production

Frimary hyperparathyroidism (adenoma, hyperplasia, rarely carcinoma)

Tertiary hyperparathyroidism (long-term stimulation of FTH secretion in renal insufficiency)

Ectopic FTH secretion (very rarg)

Inactivating mutations in the CaSR (FHH)

Alterations in CasR function (lithium therapy)

Hypercalcemia of malignancy

Cwerproduction of FTHrP (many solid tumors)

Lytic skeletal metastases (breast, myeloma)

Excessive 1,25(0H)2D production

Granulomatous diseases (sarcoidosis, tuberculosis, silicosis)

Lymphomas

Witamin O intoxication

Frimary increase in bone resorption

Hyperthyroidism

Immobilization

Ewcessive calcium intake

Milk-alkali syndrame

Total parenteral nutrition

Other causes

Endocrine disorders (adrenal insufficiency, pheochromocytoma, VIFoma)

Medications (thiazides, vitamin &, antiestrogens)




Current Laboratory Studies

e Calcium: 14.3 mg/dL 141 108 10

e iCa: 7.6 mg/dL 91
e Phosphate: 2.2 mg/dL 0.0 28 0.8

e PTH: 291 pg/mL

e Vitamin D 25-OH: 100 ng/mL

. / 4.5
e GFR: 70 mL/min
e CBC: 0.6
e WBC 6.8, Hgb 13.1, PIt 217
e TSHO0.32, Free T4 1.17 29 40

196
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First we see where her calcium level is today and the trend preceding it. I will mention here that her albumin is normal so there is no need to calculate a corrected calcium.

As you can see her calcium was normal until around November 2011 and progressively rose to 11.2 in May 2012.

Followed up in June 2013 showed a marked elevation in calcium 12.4 in the setting of Albumin 4.4.  This correlates which the time with which she was started on high-dose Vitamin D supplements from the alternative provider.






Calcium/PTH Trend
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Meanwhile, we see that the PTH is quite high and it had increased from 164 to 291.  

Interestingly, which the patient was on high-dose Vitamin D supplementation, the PTH actually rose.  It did not decrease in a feedback-mediated mechanism.






Next Step: Hospitalization

e [reatment:
e Aggressive hydration with NS at 200cc/hr
» Cinacalcet 60mg daily

e Calcium improved: 10.9 mg/dL
e Discharged with Cinacalcet

e ED Visit 1 week later, Calcium 12.8 mg/dL
e s/p NS bolus, discharged with Cinacalcet
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Given the severe hypercalcemia, our patient was hospitalized, and treated with aggressive IVF resuscitation and Sina-cal-set.


Parathyroid Imaging

LAY ST A

Framea# 0f

117/2013
13:38:08

Zonrn 200%
wiwefwel 10855
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A focus of increased activity posterior to the right inferior pole of the thyroid which is again seen on the delayed planar images and is compatible with a parathyroid adenoma. 

IMPRESSION: Right lower pole parathyroid adenoma. 




Surgical Procedure: 11/26/13

e Unilateral exploration

o “Enlarged right upper parathyroid at the middle portion of the
thyroid. The right lower parathyroid was seen and appeared
normal.”

e Right Upper Parathyroidectomy
Pathology: Enlarged, hypercellular parathyroid (390 mg).

e Intraoperative PTH Monitoring:
Pre 1/2: 335/474
5 min: 120
e 10min: 70
e 25min: 19




Post-Operative Follow-Up

Presentation

Calcium: 14.3 mg/dL
PTH: 291 pg/mL

ICa: 7.6 mg/dL
Phosphate: 2.2 mg/dL

Vitamin D 25-OH: 100
ng/mL

Post-Parathyroidectomy

e Calcium 9 mg/dL
e PTH 19 pg/mL

e Vitamin D 25-OH: 40
ng/mL
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As you can see, her laboratory studies have signficantly improved.

She is due for follow-up in endocrine clinic, but upon follow-up over-the-phone she endorses that she “most-definitely” feels better and especially notes significantly improved dizziness.

She is on calcium supplement 1000 mg daily and 1250 every other day


Diagnosis

e Hypercalcemia secondary to primary
hyperparathyroidism while on high-dose
Vitamin D replacement
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Presentation Notes
I felt that this case was a great learning case for several reasons.

#1 – it reminded me how important it is to ask patients about their non-prescribed over-the-counter supplements

#2 – How dangerous excessive Vitamin D supplementation can be for patients with primary hyperparathyroidism


Calcium homeostasis

Ashu Jain and Sultan Chaudhry
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As we all know, calcium homeostasis is a tightly-controlled process maintained in large part by PTH which acts on the

Directly on the Kidney to resorb calcium and excrete phosphate

Directly on the Bone to resorb serum calcium and phosphate

Indirectly in the kidney by stimulating 1-alpha-hydroxylase to produce 1,25 Vitamin D from 25 Vitamin D



This then acts on the:

Kidney and bones similarly to PTH

In addition, acts on the intestine to resorb calcium and phosphate



As one might imagine, in a state of PTH excess such as in primary hyperparathyroidism, providing large amounts of supplemental Vitamin D (or the equivalent of 25-Vitamin D) will function as a substrate to make more 1,25Vitamin D which acts quickly to resorb calcium from the kidney, bone, and intestine, thereby raising serum calcium levels.  This is likely the pathologic process that exacerbated the hypercalcemia in our patient.


Clinical Questions

e What Is the standard of care for treatment of
Vitamin D deficiency among alternative
health care providers?

e \What Is appropriate treatment of Vitamin D
deficiency In the setting of primary
hyperparathyroidism?
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I had a few clinic questions:

- First I was curious…


The World’s Single
Vitamin Deficiency

An estimated 85% of people in the U.S. are Vitamin D
Deficient and Many Scientists and Researchers Consider
This an Unrecognized Global Epidemic

i Enter your email address GIVE ME MY FREE REPORT

Free Report: The Amazing Wonder Nutrient That May Prevent Or Cure Seven
Common Diseases

Betrayal of a Nation: Why U.S. health authorities are keeping you

vitamin D deficient and who stands to gain i\

atUr2IINEWS o

T[he 10 Health Dangers of Vitamin D Deficiency
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If you search the internet for the importance of Vitamin D supplementation, you can find a variety of headlines and resources.

Here is just an example of three different websites promoting different beliefs about Vitamin D and the importance of replacement therapy.



Even in the absence of Hyperparathyroidism, there have been described cases of Vitamin D intoxication in patients who took Vitamin D according to the directions provided by the distributor -> only to have found later that the actual contents of the over-the-counter supplement were not accurate.

	- In one case of life-threatening hypercalcemia, specific analysis of a supplement revealed 100-1,000 times high Vitamin D concentration than stated on the label  (Kaptein et al.  “Life-Threatening complications of Vitamin D intoxication due to over-the counter supplements.”  Clinical Toxicology.  2010; 48:460-462.

	- Pediatrics case:  Kara et al.  “Vitamin D Intoxication Due to an Erroneously Manufactured Dietary Supplement in Seven Children.”  Pediatrics 




Alternative Health Philosophy | ::

Adl Sl & nriative mesiiclne viimmistl () Shop for alternative medicine vitamin d on Sponsored @

Nature Made® Vitamin D - Daily Vitamin D Supplements Google
www.naturemade.com/ *
Made to Higher Standards: Yours.

Vitamin O & Good Health Mature Made® Buy Now
#1 Pharmacist Recommended The Vitamin of Life
Supplements and COPD: NAC, Vitamin D, and Ginseng - WebMD Optimum Healthy Origins ~ Oplimum Optimum
www.webmd.com/lung/copd/features/supplements-for-copd ~ Nutrition Opti...  Vitamin D3, 1... Mutrition Opti...  Nutrition Opti...
Supplements and Herbal Medicine for COPD ... physician Jeremy Mikolai, ND, a 53?',9,9 $19.99 $48.99 $48.99
Netrition.com Walgreens.com  Walgreens.com  Drugstore.com

researcher at the National College of Natural Medicine in Portland, Ore.

Vitamin D - American Cancer Society

www.cancer.org » ... » Herbs, Vitamins, and Minerals ~

In erthomolecular medicine and some other forms of alternative medicine, large doses
of vitamin D may be used along with other vitamins to treat cancer (see ...

Optimum Optimum Optimum
How Much Vitamin D is Enough? | Alternative Medicine Nutriton Opti..  Nuirition Opti..  Mutrition - Opt...
www.alternativemedicine.com/food...and.../how-much-vitamin-d-enoug... = $36.55 $36.59 $37.98
In 2010, the USDA increased its Daily Recommended Intake of vitamin D from 400 IU to \itacost.com Supplement... LuckyVitamin....
600 IU for people younger than 70 years old, and to 800 IU for those ...

Ads @

Vitamin D the natural cancer cure - CANCERactive
mw.r.canceractive.cormfcancer-active-page-Iink.aspx’?n=509 o e 2 ;
The Boston Medical School has completed a great many research studies on vitamin D. De. Weil Viitamin Advisor
Read the following statement from their Professor Hollick, "If women ...

www.weilvitaminadvisor.com/ ~
Take the Vitamin Advisor & find out
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Google search “alternative medicine Vitamin D”


Alternative Health Philosophy

e Assessment of Vitamin D 25-OH Levels:
e “Minimum”: 80nmol/L = 32ng/mL
e “Optimum”;: 125-175 nmol/L (50-70ng/mL)
In Caucasians, 80-120 nmol/L (32-48 ng/mL) in AA
o “Safe Upper Limit": 250nmol/L (100ng/mL)
e Treatment of Vitamin D Deficiency:
“Loading Dose”: 20,000 IU (?time) for 3-6 months
“Maintenance Dose”: 5,000 IU/day

e Caution: Sarcoidosis, drug interactions (“diuretic”),
“Vitamin A, D, K2 interaction”

e Summary: “Increase dosage 4-10 times the current RDI
recommendations” Integrative Medicine 2010
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Range from:  IF you are concerned, Go to your doctor to check what your correct dose is…”  to guidelines for treatment Vitamin D deficiency.



Here is a paper written in the journal Integrative Medicine that details one approach to management of Vitamin D deficiency

Joseph Pizzorno, ND, Editor in Chief, “What Have We learned About Vitamin D Dosing?” Integrative Medicine. 2010.  

Vol 9(1): 8-

Overall, he recommends a similar method of determining if patients have sufficient amounts of Vitamin D.

Interestingly, he has differentiated a difference in treatment by race with a goal Vitamin D level lower in African Americans that for that of Caucasians.

In terms of treatment dosing, he recommends differentiating between loading dose and maintenance dose.  Higher doses of Vitamin D than what we typically see. 

He does list some contraindications to over-aggressive Vitamin D repletion including granulomatous disease such as sarcoid, 

In this paper, they overlooked the idea that PHPT as a relative contraindication to high-dose therapy.

I was impressed with how closely the therapeutic regimen outlined in this article matched that which was given to my patient.  And overall, I am very concerned that this method of over-dosing Vitamin D is performed frequently everyday across the United States.


Evaluation, Treatment, and Prevention

of Vitamin D Deficiency:

An Endocrine Society Clinical Practice Guideline

e Goal Vitamin D 25-OH: >30ng/mL

e Vitamin D Replete:
o Maintenance for > 70yo: 600-800 1U/d

e Vitamin D Deficient:
e Treatment: 50,000IU/week or 5,0001U/dx 8 weeks

e Maintenance: 1,000-2,0001U/d (2-3x higher if obese
or malabsorption)

Holick et al. JCEM. 2011
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Here are the goals outlined by the endocrine society in 2011 for the treatment of Vitamin D deficiency:

Similarly, our goal is to replete above 30ng/mL

If replete, re recommend daily maintenance between 600-800IU daily

If deficiency, a short-term treatment with ergocalciferol x 8 weeks followed by maintenance 1000-2000IU and higher only in cases of poor absoprtion or obesity.


Clinical Questions

e What Is the standard of care for treatment of
Vitamin D deficiency among alternative
health care providers?

e \What Is appropriate treatment of Vitamin D
deficiency In the setting of primary
hyperparathyroidism?



Presenter
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I had a few clinic questions:

- First I was curious…


Vitamin D Deficiency and Primary
Hyperparathyroidism (PHPT)

e 27-93% of patients with PHPT are Vitamin D
deficient?!

e Vitamin D deficiency exacerbates
biochemical phenotype of PHPT as well as
“hungry bone syndrome” in post-surgical pts?

e Treatment of Vitamin D Deficiency34->:
Reduce PTH levels
e Reduce markers of bone turnover
o Improved bone mineral density

1.Silverberg et al. American Journal of Medicine. 1999.
2.Stewart et al. Surgery. 2008.

3.Silverberg. J Bone and Mineral Research. 2007.
4.Grey et al. JCEM 2005.

5.Tucci, JR. European Journal of Endocrinology 2009.
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Patients with PHPT are thought to be at higher risk of Vitamin D deficiency

One cohort of PHPT, rate of Vitamin D deficiency was about 53%.  A second cohort in France found serum Vitamin D 25-OH <20 in 93% of its patients

This is suspected as there are higher levels of 1,25 Vitamin D synthesis form 25 Vitamin D

 Also found that there is a shortened half life of 25OHD in patients with PHPT and this appears to reverse following parathydorectomy.



Vitamin D deficiency Is important to consider in patient with PHPT since it causes a more severe clinical and biochemical features of PHPT

Higher levels of PTH and markers of bone turnover, larger parathyroid adenomas, more frequent fractures than Vitamin D replete patients



Patients undergoing surgery for PHPT have heightened concern for “hungry bone” syndrome which is post-surgical parathyroidectomy hypocalcemia

Although this data is mixed.



There has been a reluctance in the past to restore Vitamin D levels in patients with primary hyperparathyroidism for concerns of greater hypercalcemia and hypercalciuria.



And overall data about Vitamin D repletion in patients is limited, but overall:

- Improved bone mineral density (very small sample size)

Modestly reduces levels of PTH

 Reduces markers of bone turnoever

Does not exacerbate hypercalcemia
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Here is data from 1 of only 2 articles that I could find that detailed the outcome of treatment of Vitamin D deficiency in patients with PHPT.  

This is a Prospective trial of 21 patients hypercalcemic patients (mean serum calcium 10.8, all with calcium <12) with PHPT and Vitamin D insufficiency (<20, mean ~11) -> 50,000IU once/week x 1 month and once/month x 12 months



Left: Serum PTH values in patients with PHPT and Vitamin D insufficiency.  Overall, level of PTH declined 25% during Vitamin D repletion and the change in PTH was similar at the 6 month and after 12 months of repletion. 

Horizaontal cars represent the group mean

 Magnitide of the increase in Vitamin D correlated with the degree of decline in PTH (although this is not pictured here)



Right: significant fall in alk phos as well as the bone turnover marker urine N-telopeptide

Suspected to be secondary to decrease PTH and less stimulation of bone turnover and bone loss, especially at cortical bone
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Left: Levels of Vitamin D 25-OH in patients with PHPT treated over 1 year with Vitamin D – as you can see this was conservative repletion, but all achieved goal >20ng/dL after 12 months.



Right: Serum calcium did not change after 6 months and after 12 months on Vitamin D replacement.  



What I don’t show here is that the 24-hour urinary excretion of calcium did not appear to change over the 12-month period



Overall, this trial shows that the serum calcium remained stable after Vitamin D supplementaion, suggesting that Vitamin D repletion in patients with PHPT may be reasonable and safe.






Treatment of Vitamin D
Deficiency in PHPT

“For patients with primary
hyperparathyroidism and Vitamin D
deficiency, we suggest treatment with
vitamin D as needed. Serum calcium
levels should be monitored.” Suggested
(Level 2) with high-quality evidence.

Holick et al. JCEM. 2011
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So really based on this one article – the Endocrine society describes a general recommendation to treat patients with PHPT for Vitamin D deficiency, but only while concomittantly monitoring serum calcium.  


Conclusion

e Use of over-the-counter supplements can be
dangerous Iif not used properly

e Vitamin D deficiency is not uncommon
among patients with PHPT

e Vitamin D deficiency exacerbates the
phenotype of PHTP and should be treated

e Treatment of Vitamin D deficiency In patients
with PHTP is safe, but requires close
monitoring of calcium
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