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The Metabolic Hospital
• On-Demand Testing/Monitoring

– Body/organ energy utilization

– Nitrogen intermediary metabolism

– Protein synthetic rates

– Extracellular and intracellular 
electrolytes/minerals

– Micronutrient stores

– Real-time caloric intake

– Genome/epigenome, metabilome, 
proteome, transcriptome, microbiome

• Therapeutic interventions
– Patient/disease-specific nutrition

– Programmed intravenous nutritional 
infusions

– Hospital malnutrition prevention 

– ERAS, metabolic prep for physiologic stress



How Did We Create a New Speciality?

2028
2017

2017- Agreement Signed
2018- ASN/NBPNS
reengages with NBPNS 
diplomates, enhances 
exam, training, value

2019- Growth
2020- NBPNSd >1000
2021- ASN/NBPNS 
achieves ABIM/ABMS 
recognition

2022- Formal Fellowships 
2023- NBPNSd >2000

2024- ASN/NBPNS 
core curriculum 
accepted by AAMC for 
all US Med Schools

Metabolic Hospital Systems

• 14 US states, 5 Internationals
• Metabolic Inpatient Care
• Metabolic Outpatient Centers
• Primary Diseases of Nutrition 
• Nutritional Disease Management
• Nutritional Disease Prevention



Role of the Physician Nutrition 
Specialist – The "Metabolist"

• Expert knowledge of clinical biochemistry

• Specialized clinical tools

– Nutrition Focused Physical Exam (NFPE) in malnutrition

– Nutrition Focused Physical Exam (NFPE) in adiposity

– Metabolic cart

– Body Composition

– Nitrogen balance

– Micronutrient levels

• Specific nutritional Dx and prescription nutrition (Nx) 
therapies

• Interface nutrition/exercise with pharmaceutical and surgical 
treatments

• Expert/authoritative metabolic role among medical colleagues

• Leadership role for hospital administration



Primary Diseases of Nutrition
• Undernutrition

– Protein-calorie malnutrition 
– Marasmus/Kwashiorkor
– Cachexia
– Anorexia
– Sarcopenia
– Stress metabolism 
– Mineral/electrolyte deficiencies
– Micronutrient deficiencies

• Overnutrition
– Metabolic syndrome
– Adiposity
– Obesity 
– NAFLD
– Mineral/electrolyte overload/toxicity
– Micronutrient overload/toxicity

• Inborn errors of metabolism
– Classic syndromes of childhood, adult survivors
– Partial metabolic errors with unique presentations



Nutritional Disease Management*
• CNS: epilepsy (ketogenic), dementia (ketogenic, MCT oil, copper 

restriction), multiple sclerosis (omega 3), neuropathy (B1, B12, copper)
• CVS: atherosclerosis (Mediterranean, omega 3), AF (Mediterranean), 

cardiac cachexia (carnitine, creatine, coQ10, B1, B2, B3)
• Pulmonary: COPD, CF (high fat, low carb, omega 3)
• GI: food allergy (elimination diets, FODMAP), IBD (elemental diets, 

omega 3)
• Liver: NAFLD (Mediterranean), hyperammonemia (plant protein, 

vitamin support)
• GU: CRI (protein modulation), HD (nutritional support), nephrolithiasis 

(calcium, oxalate, urate modulation)
• Gyn: PCOS, infertility
• Skeletomuscular: osteoporosis (calcium, magnesium, vitamin D),
• myositis (carnitine, creatine, coQ10, B1, B2, B3), arthritis (omega 3)
• Derm: psoriasis (vitamin D, omega 3)
• Endocrine: metabolic syndrome, DM mgmt (Mediterranean, low carb), 

DM resolution (pharmacosurgery)
• Cancer: prevention (numerous), adjunctive (during therapy), cachexia 

(nutritional support), others

*Partial List
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β-OHB Direct Cerebral Signaling
• Increase monocarboxylate 

transporter genes MCT1 and MCT2

• Inhibition of glutamate uptake into 
synaptic vesicles

• G-protein-coupled receptor ligand -
HCAR2 and FFAR3

• β-OHB inhibition of class I histone 
deacetylases (HDACs), increasing 
genes encoding oxidative stress 
resistance factors FOXO3a and MT2

• β-OHB reduces sympathetic 
tone, cerebral metabolic rate

Newman JC, Verdin E  Trends in Endocrinology 

& Metabolism 25:1, Pages 42-52. January 2014 



Primary end-point (MI, stroke or death from CV causes)

N Engl J Med 2013; 368:1279-1290

PREDIMED: Primary Prevention of CVD





STAMPEDE trial (25.5% with gastric sleeve; 44.9% with gastric bypass) Schauer, et al. N Engl J Med 2017;376:641-51.

Diabetes Resolution (DMr) after Bariatric Surgery



Diabetes Resolution (DMr) after Weight Loss

Primary care-led weight 

management for 

remission of type 2 

diabetes (DiRECT): an 

open-label, cluster-
randomised trial

Lean, Michael EJ et al.

The Lancet , Volume 391 , 

Issue 10120 , 541 – 551, 
2018



Nutritional Disease Prevention*

• Diabetes 

• Cancer 

• Alzheimer's

• Hospital Malnutrition Screening

– NOURISH - Nutrition effect on Unplanned Readmissions 
and Survival with Hospitalization

• Perioperative Nutrition
– ERAS - Enhanced Recovery After Surgery

*Partial List



2018 - Defeat Malnutrition Today 





http://www.defeat

malnutrition.today/





NOURISH: Nutrition effect on unplanned Readmissions 

and Survival in Hospitalization



Deutz et al., Clin Nutr 2016;35:18‐26



Economic Evaluation of the  NOURISH program 
at Morristown Medical Center (MMC)



2018 - Applying  NOURISH at 
Morristown Medical Center (MMC)

• If MST Score ≥ 2
– Actively encourage patient to 

consume diet + ONS (Oral 

Nutritional Supplement) BID

• Ensure Enlive (700 kcal, 40 gm 

protein, 3 gm HMB)

• If DM, Glucerna 1.5 (700 kcal, 
40 gm protein)

• If CRF, Nepro (1000 kcal, 40 gm 
protein)

• If patient unable to 

consume diet + ONS BID
– consider appetite stimulant, tube 

feeding or PPN/TPN



From: Enhanced Recovery After SurgeryA Review

JAMA Surg. 2017;152(3):292-298. doi:10.1001/jamasurg.2016.4952

ERAS Society Guidelines, Published 2012-17: Colonic resection, Rectal resection, 

Pancreatico-duodenectomy, Cystectomy, Gastric resection, Major gynecology, Bariatric 
surgery, Liver resection, Head and neck cancer surgery, Breast reconstruction. (Under 
production: Hip and knee replacement, Thoracic noncardiac surgery, Esophageal resection)



ERAS Protocol Benefits
• 2011 Cochran review – NS

• 2014 Greco Meta-analysis (2,376 patients; 16 RCTs)

– Reduction of overall morbidity [relative ratio=0.60, (95 % CI 0.46–
0.76)]

– Decreased nonsurgical complications [RR = 0.40, (95 % CI 0.27–
0.61)] 

– Shortened hospital stay (WMD = -2.28 days [95 % CI –3.09 to –
1.47]), without increasing readmission rate

• 2016 Economic Impact
– Saved $1768 ($920–$2619) per patient. 

– ROI – every $1 invested in ERAS -> $3.8 ($2.4–$5.1) in return



ERAS Nutritional Approaches

AJ Nanavati S Prabhakar, PRACTICAL 

GASTROENTEROLOGY, APRIL 2016



2018 - Evaluating ERAS @ MMC - $USD (1768 X 0.75) X 25,000 surgical 

cases/year = $33,150,000 cost savings per year

Economic Evaluation of the ERAS program for 

Colorectal Surgery – Alberta, Canada 2013-16
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Everett McKinley Dirksen (1896-1969)

Illinois Representative (1930-50)

Illinois Senator (1950-69)

Fiscal conservative

Civil rights proponent.



http://nbpns.org/



Thank You for Your Kind Attention!


