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OBJECTIVES

• Help pa,ents maximize weight loss to qualify for both bariatric and 
renal transplant surgeries


•  Improve management of electrolytes, nutri,on, and hydra,on in ESRD 

pa,ents a2er bariatric surgery

•  Iden,fy absorp,on concerns for pa,ents seeking renal transplant post 
bariatric surgery
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Obesity E,ology

Mul,factorial disease
•  Behavior
•  Psychological, food intake, marke,ng, inac,vity

• Medica,ons
•  Environmental
•  Familial vs community

•  Biological
•  Hormonal
•  Gene,c 
•  Not gene expression but likely contribu,ng factors

Morbid Obesity in Transplanta,on

•  BMI >40
•  Has two ,mes the number of cardiac events
•  Higher incidence of delayed gra2 rejec,on
•  Reduced life expectancy


•  From an opera,ve standpoint

• More wound infec,ons
•  Require more opera,ve ,me
	

Jain-Spangler,	J	and	Portenier,	D.	Bariatric	Surgery	in	the	Transplant	Pa3ent.	Bariatric	Times	July	18,	2012	

BMI <30 Significant Benefit in Txp Recipients

• Mortality

•  Delayed gra2 func,on

•  Acute rejec,on

•  1, 2, and 3 year gra2 survival

• Wound infec,on and dehiscence

•  Length of hospital stay

•  Opera,on dura,on

•  Hypertension

•  Incisional hernia

Lafranca	et	al.	Body	mass	index	and	outcome	in	renal	transplant	recipients:	a	systema3c	review	&	meta-analysis.	BMC	Medicine	(2015)	13:111		
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Some Criteria for Bariatric Surgery

•  BMI >30 with refractory DM2
•  BMI > 35 with comorbidi,es
•  BMI > 40 
•  No ea,ng disorder and/or unstable mental health status
•  No Nico,ne or other inhalants
•  No NSAIDS
•  No ac,ve significant alcohol intake or other drug addic,on
•  Vitamin D close to 30 ng/mL or nmol/L
•  Albumin 3.2-3.5 mg/dL
•  5% weight loss?

Some Criteria for Transplant Surgery

• BMI <30 pancreas or SPK
• BMI < 35 SPK or pancreas
• BMI < 40 kidney
• No Nico,ne or other inhalants
• No ac,ve significant alcohol intake or other drug addic,on

• Albumin 3.2-3.5 mg/dL

Pre-Bariatric Surgery  
Weight Loss & Outcomes

		 BMI 33-45.7 BMI >45.7
% Required preopera,ve weight loss 1.5-7 >7 1.5-7 >7

% Increased post-surgical weight loss over <1.5% pre-op weight loss1
Year 1 5 11.8 5.9 15.2
Year 2 5.3 10.1 7.2 13.6

% Decreased risk of surgical complica,ons vs <1.5% pre-op weight loss during first six weeks2

Wound complica,ons 49 54 58 72
Wound infec,on/abscess 17 37 17 59
Postopera,ve bleeding 10 0 6 45
Anastomo,c leak 12 15 31 63
All other complica,ons 18 13 26 48

1.  Gerber	et.al.	Weight	loss	before	gastric	bypass	and	postopera3ve	weight	change:	data	from	the	Scandinavian	Obesity	Registry	(SOReg).	Surg	Obes	Relat		
							Dis.	2016	Mar-Apr;12(3):556-62.		
2.			Anderin	et.al.	Weight	loss	before	bariatric	surgery	and	postopera3ve	complica3ons:	data	from	the	Scandinavian	Obesity	Registry	(SOReg).	Ann	Surg	2015				
						May;261(5):909-13.		
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Weight Loss Goals or Requirements

•  Pre-surgery goal to reduce body weight by approximately 5-7% from 
baseline

•  Regular follow up

•  Referral to community-based weight management program
•  Based on insurance requirements 

•  1-2 kg per month
• WA state Medicaid requirements of 5% weight loss in 6 months
•  12 die,,an visits, 12 mental health visits, and 6 PCP visits within 6 

months 

Mindful Ea,ng

• Many people are out of touch with their body’s hunger and sa,ety signs

•  Adver,sing

•  Food availability

•  Important to re-learn hunger and sa,ety alerts

• We were born with these cues

• Most babies and toddlers just naturally eat only when they’re hungry, and 
stop when they’re full (not stuffed)

Emo,onal vs Physical hunger

•  Hunger that begins outside of the body, and is s,mulated by sight, smell, 
memory or a past experience

•  It results in reac,ve ea,ng primarily indulging in the food we crave as a 
result of those external s,muli 

•  Also leads to experien,al ea,ng to comfort, calm, excite, please or reward

•   Physical hunger meets a physiological need that begins in the stomach with 
an empty, hollow, o2en painful feeling

• We live in a society that spends billions of dollars targe,ng our senses with 
food products

•  As part of process toward self-awareness, help iden,fy reasons for ea,ng
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Hunger Scales

1.  Starving – ravenous, weak, headache
2.  Uncomfortably Hungry – irritable, struggle to focus
3.  Very Hungry – stomach is rumbling
4.  A Liole Hungry – just beginning to feel signs of hunger
5.  Not Full But Not That Hungry – other things on mind
6.  Sa,sfied and Light – sa,ated, could eat more but…
7.  Comfortable But Slightly Too Full
8.  Very Full – ate more than needed
9.  Too Full – feeling heavy and uncomfortable
10. Thanksgiving Dinner Full – nauseated and in a food coma

Dealing with Emo,onal Ea,ng

•  Don’t “Diet”

•  Daily tracking of food, emo,ons, and exercise

• Wait 10-15 minutes when having a craving

•  Drink licorice tea when craving sweets

•  Drink some water 

•  Be ac,ve

•  Avoid bringing high-calorie foods into the home

•  Call up a friend or family member 

•  CBT mental health professional may be necessary

14 Habits of Healthy People
1.  People with a healthy 

rela,onship to food eat mindfully

2.  They swear by everything in 
modera,on

3.  They eat when physically hungry

4.  they stop ea,ng when 
comfortably full

5.  They eat breakfast

6.  They don't keep problema,c 
foods in the house

7.  They don't eat from the bag

8.  They know the difference 
between a snack and a treat

9.  They give themselves permission 
to enjoy ea,ng

10.  They don't "make up" for a meal
11.  They don't eat to see the scale 

shi2
12.  They're not afraid of feeling 

hungry
13.  Their concerns for food don't 

interfere with daily life
14.  They don’t fall prey to por,on 

distor,on
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Roux-en-Y Gastric Bypass

•  RYGB

•  Restric,ve
•  15-30 mL pouch (1-2 Tbsp)

• Malabsorp,ve
•  100-150 cm common channel

•  Diminished appe,te

•  Generally 30-35% weight loss from 
date of surgery

Ver,cal Sleeve Gastrectomy

•  VSG

•  Restric,ve
•  15% original size

• Minor malabsorp,on

•  Somewhat diminished appe,te

•  Generally 20-25% weight loss from 
date of surgery

Biliopancrea,c Diversion with Duodenal Switch

•  BPD-DS

•  Restric,ve
•  150-200 cm long pouch

• Malabsorp,ve
•  150-200 cm alimentary limb
•  75-100 cm common channel

•  Generally >70% of excess weight 
lost

•  Significant deficiencies



2/21/17	

7	

Medica,on & Nutrient Absorp,on References

• Miller A, Smith K. Medica,on and nutrient administra,on considera,ons 
a2er bariatric surgery. Am J Health-Syst Pharm. 2006;63:1852-7. 



•  Rogers CC, Alloway RR, Alexander JW, et al. Pharmacokinec,cs of 
mycophenolic acid, tacrolimus and sirolimus a2er gastric bypass surgery in 
end-stage renal disease and transplant pa,ents: a pilot study. Clinical 
Transplanta,on. 2008;22:281-90

Common Micronutrient Deficiencies
Deficiency	

Calcium	
	

Folic	Acid	
	

Iron	
	

Vitamin	A	
	

Vitamin	B12	
	

Vitamin	D	
	

Zinc	

Symptoms	

Altered	Mental	Status,	weakness,	periodontal	disease	
	

Weakness,	anemia,	GI	discomfort	
	

Fa3gue,	shortness	of	breath,	anemia	
	

Nyctalopia	
	

Nystagmus,	neuropathy,	megaloblas3c	anemia,	
weakness	

Hyperparathyroidism,	depression,	bone	&	joint	pain	
	

Dysgeusia,	hair	loss,	anemia,	acne	
Ailes,	L	et.al.	ASMBS	Allied	Health	Nutri3onal	Guidelines	for	the	Surgical	Weight	Loss	Pa3ent	2008.	doi:10.1016/j.soard.2008.03.002	

Less Common Micronutrient Deficiencies

Deficiency	

Bio3n	

Copper	
	

Iodine	

Magnesium	
	

Pyridoxine	(B6)	
	

Thiamin	
	

Vitamin	C	

Symptoms	

Hair	loss,	bricle	nails,	muscle	weakness	or	control	

Progressive	difficulty	walking,	neurologic	and	
psychiatric	disorders,	LE	neuropathy	

Goiter,	hypothyroidism	

Anxiety,	confusion,	hyperac3vity,	insomnia,	muscular	
irritability,	restlessness,	weakness	

Neuropathy,	epithelial	changes,	atrophic	glossi3s,	
depression,	confusion	

Anorexia,	gait	ataxia,	paresthesia,	muscle	cramps,	
irritability	

Bruising,	weakness,	bleeding	gums,	sunken	eyes	

Ailes,	L	et.al.	ASMBS	Allied	Health	Nutri3onal	Guidelines	for	the	Surgical	Weight	Loss	Pa3ent	2008.	doi:10.1016/j.soard.2008.03.002	
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Use the following only as informa,onal

•  a-Tocopherol (E) no supplementa,on unless deficient in predialysis, HD, and 
CPD

•  Ascorbic acid (C) is o2en low in pa,ents with CKD, HD, and CPD in rela,on 
to the low intake of fruits and high dialysis losses.  Don’t exceed 0.5 to 1 g/
day to minimize oxalate concentra,ons in plasma and so2 ,ssues.

•  Bio,n (B8) is low in pa,ents following a low protein diet.  In addi,on, 
intes,nal absorp,on may be compromised in pa,ents with CKD. There is no 
data for HD or CPD

•  Cobalamin (B12) generally normal independent of supplementa,on

From	KDOQI	but	no	longer	available	online	or	as	resource	

Con,nued…

•  Copper no supplementa,on unless suspected deficiency

•  Folic acid (B9) is o2en low in pa,ents receiving CPD

•  Niacin (B3) has rapid metabolic clearance so is believed to have low losses to 
dialysate

•  Pantothenic acid (B5) is removed by HD and CPD

•  Pyridoxine (B6) has been documented in a number of adult surveys of 
dialysis pa,ents to have a low intake of foods high in vitamin B6.  Aa daily 
pyridoxine HCl supplement of 10 mg for reple,on in both HD and CPD

From	KDOQI	but	no	longer	available	online	or	as	resource	

Con,nued…

•  Re,nol (A) is not removed by dialysis, and is generally high in pa,ents with 
either CKD or on dialysis

•  Riboflavin (B2) is o2en low in CKD pa,ents following a low protein diet.  It is 
not typically low in dialysis pa,ents that are supplemented and/or ea,ng 
adequate protein

•  Selenium is not removed by dialysis and is excreted by the kidneys.  Rou,ne 
supplementa,on is not recommended unless deficient, but should meet the 
daily DRI

From	KDOQI	but	no	longer	available	online	or	as	resource	
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Con,nued…

•  Thiamin (B1) is substan,ally removed by HD, but just a minor amount with 
PD

•  Vitamin K no supplementa,on unless malnourished or receiving long-term 
an,bio,c therapy

•  Zinc is removed by dialysis and may be low with poor oral intake in CKD and 
dialysis.  Reserve supplementa,on for treatment of deficiency

From	KDOQI	but	no	longer	available	online	or	as	resource	

Renal Vitamins     Nature Made Mul, Complete
•  Folic acid

•  Vitamin B12

•  Pyridoxine (B6)

•  Thiamin (B1)

•  Riboflavin (B2)

•  Niacinamide or Niacin (B3)

•  Pantothenic Acid (B5)

•  Bio,n

•  Vitamin C

•  Vitamin E

•  Vitamin D

•  Elemental Iron

•  Zinc

•  Selenium

•  Copper

	

Vitamin	A	 2500	IU	(750	mcg)	 50%	

Vitamin	C	 180	mg	 300%	

Vitamin	D	 1000	IU	 250%	

Vitamin	E	 50	IU	 167%	

Vitamin	K	 80	mcg	 100%	

Thiamin	 1.5	mg	 100%	

Riboflavin	 1.7	mg	 100%	

Niacin	 20	mg	 100%	

Vitamin	B6	 2	mg	 100%	

Folic	Acid	 400	mcg	 100%	

Vitamin	B12	 6	mcg	 100%	

Bio3n	 30	mcg	 10%	

Pantothenic	Acid	 10	mg	 100%	

Calcium	 162	mg	 16%	

Iron	 18	mg	 100%	

Iodine	 150	mcg	 100%	

Magnesium	 100	mg	 25%	

Zinc	 15	mg	 100%	

Selenium	 70	mcg	 100%	

Copper	 2	mg	 100%	

Manganese	 4	mg	 200%	

Chromium	 120	mcg	 100%	

Molybdenum	 75	mcg	 100%	

Vitamin & Mineral Recommenda,ons  
Non-CKD
•  Complete mul,vitamin inclusive of all vitamins and minerals 1-2 daily

•  Not gummy, chewable, liquid, or so2 gel
•  Excep,ons include bariatric formula,ons such as Celebrate and Bariatric Advantage

•  Cyanocobalamin (B12) 500-1000 mcg daily
•  Tablet, chew, or liquid
•  Best is 1000 mcg injec,on monthly

•  Ferrous Gluconate or Ferrous Fumarate 36-106 mg (elemental iron) daily vs 
weekly
•  Insurance may only cover Ferrous Sulfate

•  Vitamin D 2,000 IU daily
•  So2 gel or liquid, taken at same ,me as calcium

•  Calcium Citrate 1000-1500 mg daily
•  Chew, tablet, or liquid

Ailes,	L	et.al.	ASMBS	Allied	Health	Nutri3onal	Guidelines	for	the	Surgical	Weight	Loss	Pa3ent	2008.	doi:10.1016/j.soard.2008.03.002	
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Macronutrient deficiencies

•  Protein Energy Malnutri,on
• Marasmus, anasarca, ascites, was,ng


•  Essen,al Faoy Acid Deple,on
•  Scaly, cracking skin, hair loss, briole nails, dry mucous membranes, 

immunosuppression


•  No evidence iden,fying carbohydrate deficiency or minimum

General Bariatric Recommenda,ons
Nutri,on Sugges,ons In Theory
•  Total Calories

•  ~800-1000 3 months post-op
•  ~1200 6 months post-op
•  ~1500 1 year post-op 

•  Protein 1-1.5 g/kg IBW
•  Minimum 60 g daily per ASMBS 

2013 guidelines for non-CKD/ESRD
•  1.4-1.7 g/kg IBW ESRD?
•  ~25-50% of daily calories

•  Total Carbohydrate
•  ~70 g/day 3 months post-op
•  ~100 g/day 6 months post-op
•  ~130 g/day 1 year post-op
•  ~30% total calories 

•  Fats
•  30-40% of kcals

•  48-64 oz Fluids

Daily Essen,als

•  Five to six ½ cup meals/snacks that increase up to 2 cups with ,me

•  Small bites and chew very well

•  Eat meals/snacks over 20-30 minutes

•  No liquids 30 minutes before, during or 30 minutes a2er meal/snack

•  Protein eaten first at every meal/snack, then eat the rainbow

•  Stop ea,ng when feel sa,sfied or full

•  Drink 48 oz (1440 mL) fluid daily minimum

•  Take mul,vitamin with food to improve tolerance
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Dumping Syndrome
SYMPTOMS
•  Shaking

•  Swea,ng

•  Nausea

•  Vomi,ng not Sialorrhea

•  Tachycardia

•  Severe fa,gue

•  Diarrhea

CAUSES
•  Behavior induced
•  Concentrated sweets
•  Greasy or fried foods
•  Ea,ng too quickly or too much
•  Liquids within 15-20 min of meal

•  Occurs w/in 15-20 min of intake
•  Occurs in about 50% of bypass
•  Generally diminishes with ,me

Reac,ve Hypoglycemia 
SYMPTOMS
•  Confusion

•  Blurred vision

•  Shaking

•  Swea,ng

•  Significant hunger

• Weakness or fain,ng

•  Glucose <55 mg/dL

CAUSES
•  Endocrine response 

•  Primarily behavior related

•  Lower fiber carbohydrates & sweets

•  Ea,ng too quickly or too much

•  Liquids within 30 min of meal



•  Begins months to years a2er 
surgery

•  Occurs about 1-3 hrs from intake

•  O2en need medica,onsSingh,	E.	et.al.	Hypoglycemia	ajer	gastric	bypass.	Diabetes	Spectrum	Volume	25,	Number	4,	2012.	

Overcoming Post-Surgery Challenges

•  Set an alarm clock or ,mer on their mobile phone to remind them to eat 
and drink
•  Have clients freeze lemon or lime wedges and suck on them to relieve 

nausea
•  Add a lemon or lime wedge, grated ginger, or diluted juice to water or a 

calorie-free, noncarbonated, decaffeinated beverage and place it in the 
freezer un,l it reaches a slushy consistency
•  Ask pa,ents what protein-rich foods they’re ea,ng and determine whether 

they’re ge{ng enough. The recommended daily intake of protein is 60 to 90 
g or 1.4 to 1.7 g/kg of ideal body weight
•  Sialorrhea, or excessive saliva,on, may be perceived as vomi,ng, but it 

could be related to ea,ng too quickly, too much at once, or dry foods
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Electrolyte Deficiencies Post Bariatric

SIGNIFICANTLY EFFECTED

•  Potassium

•  Phosphorus

•  Sodium

FIRST COUPLE MONTHS

•  Higher potassium dialysate

•  No phosphate binders when on 
dialysis

•  Higher fluid intake than usual

•  Complete mul,vitamin daily

Electrolyte Deficiencies Post Renal Txp

SIGNIFICANTLY EFFECTED

•  Potassium

•  Phosphorus

• Magnesium

•  Sodium

FIRST FEW MONTHS

•  Higher fluid intake 
•  2.5-3L daily

•  Double usual potassium intake

•  Double usual phosphorus intake

•  Some,mes higher sodium intake
•  Especially with nephrectomies

•  Generally need supplements

	

Complica,ons of Concern

•  Short-term
•  Dehydra,on
•  Electrolyte deficiencies

•  Nausea and vomi,ng
•  Cons,pa,on
•  Dumping Syndrome

•  Long-term 
•  Micro- and Macro-nutrient 

deficiencies 
•  Reac,ve hypoglycemia

•  Short-term/Long-term
•  Ea,ng disorders

•  Staple line dehiscence
•  Marginal ulcera,on
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Messages to Address at Every Visit

•  Liquids

•  Protein adequacy

•  Chewing thoroughly

•  Food Variety

•  Lower Sugar and Lower Fat 

•  Healthy Rela,onship with Food

•  Supplementa,on is Forever

•  Exercise!!

Take Home Thoughts…

Before and A2er Bariatric Surgery
•  Has this person made lifestyle 

changes? 

• Mindful ea,ng 

•  Adequate intake

•  Exercise is essen,al but intensity 
varies and increases

•  Everyone is different!

A2er Bariatric Surgery short/long 
Term
•  Listen for deficiencies

•  Problem Solve

•  Extra ,me

•  Interdisciplinary communica,on
•  Dialysis team
•  Nephrology
•  Bariatric team

Die,,an and Pa,ent Resources

www.obesityhelp.com

www.obesitycoverage.com

www.baritas,c.com

www.bariatricIQ.com

hop://www.yourbariatricsurgeryguide.com/weight-loss/weight-loss-surgery-care.htm

hops://www.kidney.org/atoz/content/vitamineral

hop://asmbs.org/pa,ents
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QUESTIONS?


