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“I feel so weak and tired”
• 62 yo AA female presents for refractory 

depression x 4years
• Complains of fatigue, weakness, 

depressed mood, poor concentration, 
insomnia
– “I feel tired all the time and I can’t do 

anything!”
• Unemployed
• Husband ill w/prostate cancer
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History
• Medical Hx

o HTN
o DM2, insulin dependent 

(HbA1C 8.2%)
o Obesity (BMI 32)
o Asthma
o Breast cancer 2006
o Chronic back pain
o Right Knee OA
o Peripheral neuropathy
o Fibromyalgia

• Psych Hx
o MDD recurrent
o No hospitalizations
o Outpatient therapy and 

meds x 2 years
o No substance misuse

Current Medications
• Effexor 225 mg po qd
• Trazodone 50mg po

qhs
• Gabapentin 600 mg 

q8h
• Insulin
• Metformin
• Lisinopril
• HCTZ

• Simvastatin
• Pantoprazole
• Fluticasone inh
• Albuterol inh prn
• Naprosyn
• Acetaminophen 

+diphenhydramine
prn
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What laboratory test might be the most 
high yield in this clinical situation?

Cyanocobalamin level (vit B12)
Thyroid stimulating hormone (TSH) level
Hemoglobin
Hemoglobin A1C
Vitamin D level

Which of her medical conditions might be 
related to vitamin d deficiency?

Hypertension
Obesity
Breast cancer
Knee arthritis
Pain
Depression
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Clinical Importance of Vitamin D
• Bone homeostasis
• Muscle function
• Cancer risk
• Autoimmune disorders
• Cardiovascular risk
• Metabolic syndrome
• Neuropsychiatric

It’s not 
just about 

bones!
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Groups at high risk for deficiency
• Elderly
• Institutionalized
• Dark skinned
• Limited effective sun exposure
• Obese
• Hospitalized
• Pregnant women
• Malabsorption
• Taking medications that accelerate the 

metabolism of vitamin D (phenytoin)
• Alcoholics

British Journal of Nutrition 
(2018), 119, 928–936

Deficiency higher among elderly, obese, dark-skinned, poor, less 
education, physically inactive, smokers, chronic diseases

Prevalence
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Prevalence varies by race
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Causes of vitamin D deficiency or 
resistance
• Deficient Intake or absorption

o Inadequate sunlight exposure
o Inadequate intake
oMalabsorption
oGastrectomy
o Small bowel disease
o Pancreatic insufficiency

Causes of vitamin D deficiency or 
resistance
• Defective 25-hydroxylation

– Biliary cirrhosis
– Alcoholic cirrhosis
– Anticonvulsants

• Loss of Vit D binding protein
– Nephrotic syndrome

• Defective 1-alpha 25-hydroxylation
– Hypoparathyroidism
– Renal failure
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Hypertension
• Blood Pressure tends to be higher in winter
• Blood Pressure is higher with increasing 

latitude
• Blood Pressure is higher among people with 

darker skin pigmentation
• BP is reduced significantly by ultraviolet 

radiation comparable to about oral intake of 
3,000 IU of vitamin D a day 

• Low 25(OH)D associated with incident 
hypertension

Kraus R, 1998;352:709-710
Pfeifer 2001;86(4):258

Heart Disease
• Low 25OHVitD predicts incident CAD over 

5.4 yrs 
– < 10 ng/ml:  80% increased risk of 

cardiovascular incident
– 10-15 ng/m: 53% increased risk

• Risk of MI risk double in pts with 25OHVitD 
levels < 34ng/ml

• CHF pts have lower 25OHVitD levels than 
controls

• Deaths from CAD more common 
in winter

Wang TJ Circulation 2008;117:503-511.
Scragg Int J Epidemiol. 1990;19(3):559
Zitterman J Am Coll Cardiol. 2003;41:105
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Obesity
Low 25OH predicts obesity

Mai, Epidemiology 2012

Muscle weakness
• VDRs in skeletal muscle
• Vitamin D deficiency impacts weight-bearing 

muscles of the lower limb, which are 
necessary for postural balance and walking 

• Significant inverse correlation between 
serum 25(OH)D3 concentration and falls in 
elderly

• Vitamin D supp in deficient pts improves 
weakness

• Vitamin D supplementation reduces falls by 
up to 20%

Glerup H et al. Calcif Tissue Int 2000;66:419.
Stein MS et al. J Am Geriatr Soc 1999;47:1195
Dawson-Hughes et al.  N Engl J Med 1997;337:670 
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Fracture 
Prevention

Need at least 700-800IU daily
26% reduction in hip fx; 23% reduction in nonvertebral fx

400 IU did not significantly prevent fracture

Pain
• Diabetic neuropathy improves with vitamin D 

supplementation
– Deficiency lowers pain threshold, worsens nerve 

damage
• Persistent, nonspecific musculoskeletal pain

– 93% with Vitamin D deficiency
• Low Back Pain

– 83% with Vitamin D deficiency
• Supplementation 5000-10,000iu/d decreases 

need for pain medication after 3 months
• Statin induced myalgias

Plotnikoff. Mayo Clin Proc. 2003;78(12):1463
Al Faraj. Spine 2003;28(2):177
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Deficiency likely with severe pain

Autoimmune Disease
• Vitamin D deficiency associated with
oDiabetes Type 1
 >10,000 children 2000 IU x1year reduced RR 

of T1DM by 78% at 30yrs
oMultiple Sclerosis
More prevalent among winter births and 

northern latitudes
oRheumatoid Arthritis
oCrohn’s
oPsoriasis
oAtopic dermatitis

Hypponen et al. Lancet. 2001;358(9292):1500
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Multiple Sclerosis

• Immigrants: 
after age 15, 
MS risk closer 
to home country

• Vit D interacts 
with genes 
associated with 
MS

Vitamin D predicts depressive 
symptoms
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Clinical Trials
Sample Duration Vit D dose Outcome 

Measure
Results Reference

High BMI adults
(n 441)

12 
months

40,000 or 
20,000 IU 
/week

BDI Sig decrease 
in BDI vs pbo

Jorde, 2008

Adults 30-75yo w 
25OHVIt<55nmol/L

6 months 40,000 IU
/week

BDI, HADS, 
MADRS

No difference Kjaergaard, 
2012

Women >70yo
(n 2258)

3-5 years Annual 
500,000 IU

SF12, Gen 
Health Q, 
Well Being 
Index

No Difference Sanders, 
2011

Vitamin D supplementation???

Schizophrenia

• More likely among
o Individuals born in winter and spring
oDarker skin migrants to northern latitudes
oChildren of mothers w/ low levels of vitamin D

• 25OH lower in winter birth and AA mothers
• 25OH deficiency common in schizophrenia
• VDR is rich in the substantia nigra

Itzhaky D  2012 Feb;14(2):88-92. 
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Alzheimer disease
• Vitamin D levels significantly lower among 

those with AD
• Among patients with vitamin D deficiency, 

2.5 times more AD
• Vit D deficiency predicts MMSE decline

– 0.3 MMSE points per year (Llewellyn 2010)

• MMSE scores lower among those with 
lower 25(OH)D levels (Balion 2012)

3 MMSE 
pts lost in 

6 years
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Role of Vit D in Alzheimer Disease

Treatment for Alzheimer disease?
• Vitamin D3 supplementation in pts in memory 

clinic over 16 months (Annweiler 2012)
o 25(OH)D levels increased, control group decreased
o Significantly increased MMSE, FAB, CAB

• Memantine, vitamin D and combination  
(Annweiler 2012)
o 44 outpatients with new dx of AD
o Significant increase in MMSE over 6 months for those 

patients taking combination of memantine + vitamin D
o No change among memantine or vitamin D alone
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Vit D measurement

Status 25(OH) Vitamin D  
ng/dL

Normal >30

Insufficient 20-29

Deficiency 10-19

Severe Deficiency <10

OPTIMAL
? 40-65 
ng/dl

PTH levels suppressed at 40 ng/dl or higher

Supplementation in Deficiency
• Vitamin D3 (cholecalciferol) 

o 1000-4000 IU daily
o Vit D3 is preferred source 

oRaises 25(OH) levels more, higher affinity for 
VDR

• Vitamin D2 (ergocalciferol)
o Available as 50,000IU given every 1-2 weeks
o Less effective for conversion to calcitriol

• Age-appropriate supplementation
– 800-1000 IU Vit D3 in all elderly
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Supplementation in Obesity
• Double the Vitamin D dosage in the 

patient with obesity
• Excessive adipose tissue absorbs Vitamin 

D and decreases bioavailability by 57%
– 62% morbidly obese

patients are 
deficient

Questions?
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• 36 yo f complaining of lack of appetite, 
tired, taste feels “off”

• Medical Hx
– HTN, high cholesterol
– Sinus surgery
– Roux en Y 3 yrs ago
– Depression->Bipolar disorder

Psychosomatics. 2018 Mar - Apr;59(2):206. doi: 
10.1016/j.psym.2017.10.003. Epub 2017 Oct 14.

Progression of symptoms

36

• Lethargy
• Ataxia
• Tremor
• Nausea
• Poor appetite
• Blurry vision
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Vitamins?
Deficiency-associated 
Symptoms

Potential Deficiency

Visual Impairment Vitamin A, copper, vitamin E, 
thiamine

Gait disturbance Vitamin E, B1, B12, copper, niacin

Neuropathy Copper, vitamin E, thiamine, B6

Skin disorder/dermatitis Niacin, vitamin A, zinc, B2, B6

Glossitis/cheilitis/stomatitis Vitamin C, zinc, B2, B6

Progression of symptoms

38

• Lethargy
• Ataxia
• Tremor
• Nausea
• Poor appetite
• Blurry vision
• Medications

– Lithium 900mg qhs
Lithium level 2.48
Creatinine 0.9
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Gastric bypass and Psychiatric Diagnosis

39

https://www.beliteweight.com/wp-content/uploads/2014/01/Gastric-Bypass-Roux-en-Y-1024x751.png

40

What is Roux En Y?
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Gastric bypass and Lithium 
Dissolution Experiment

Pre-RYGB Post-RYGB 

PH 1.2 PH 6.8

41

Gastric bypass and Lithium 
Dissolution Experiment

Pre-RYGB Post-RYGB 

PH 1.2 PH 6.8

60 minutes

42
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Gastric bypass and Lithium 
Dissolution Experiment

Pre-RYGB Post-RYGB 

PH 1.2 PH 6.8

Centrifuge
Remove ‘liquid 
fraction’

Centrifuge
Remove ‘liquid 
fraction’

43

Gastric bypass and Lithium 
Dissolution Experiment

Pre-RYGB Post-RYGB 

PH 6.8 PH 6.8
Intestinal Solution

44
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Gastric bypass and Lithium 
Dissolution Experiment

Pre-RYGB Post-RYGB 

PH 6.8 PH 6.8

60 minutes

45

Gastric bypass and Lithium 
Dissolution Experiment

Pre-RYGB Post-RYGB 

PH 6.8 PH 6.8

Centrifuge
Remove ‘liquid 
fraction’

Centrifuge
Remove ‘liquid 
fraction’

46
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Gastric bypass and Lithium 
Dissolution Experiment

Pre-RYGB Post-RYGB 

PH 6.8 PH 6.8

Median Weight 
Dissolved: 
130 mg (35%) 

Median Weight 
Dissolved: 
280 mg (75%) 

47

Cases in Literature

48
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Cases in Literature

49

Pearls
• Lithium levels can vary 

unpredictably in post- RYGB 
patients

• Can experience toxicity in 
absence of acute kidney 
injury

• Need close monitoring of 
lithium levels 

• Can see toxicity even at 
some delay from RYGB 

50



Is it Medical, Psychiatric, or a Little of Both? 
Sarah Rivelli, MD

Friday, September 28, 2018

Follow-up from Case 

• Lithium level at time of 
discharge was 0.77. 

• Restarted on conservative dose 
of lithium 300 mg QHS. 

• Lithium level 7 days post-
discharge was 0.21

• Increased lithium to 450 mg 
QHS 1 month post discharge 

• Lithium level 2 months later 
was 0.65

51
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Psychiatric PresentationPsychiatric Presentations
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What symptoms are  missing?
Sleep disturbance
- Severe
- Mostly insomnia
- Some alteration of 
wake-sleep cycle
- Requiring impressive 
doses of hypnotic/ 
sedating agents
- Often last symptoms 
to remit

Catatonia
- More often agitated 
than stuporous
- Possibly different 
from classic catatonia 
with less affective 
components
- Requiring impressive 
doses of lorazepam
- Responding to ECT 
but rellapsingmitting in 
between treatments

First symptom at disease onset according to patients’ age
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Warning Signs



Is it Medical, Psychiatric, or a Little of Both? 
Sarah Rivelli, MD

Friday, September 28, 2018

Clinical 
Algorithm
for the 
diagnosis of 
AE
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Psychiatric treatment

• Lorazepam
• ECT
• Zolpidem
• Memantine, amantadine
• Low dose antipsychotics
• Supportive care for catatonia

• Fluids, VTE prophylaxis, nutrition
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