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                 Student Name: Michaela M. Phillips
Case: Chronic Kidney Disease
	Patient:  Mrs. Caldwell
	Referred for:  Acute rejection with chronic allograft nephropathy

	NUTRITION ASSESSMENT

	Food and Nutrition Related History:  24 recall: Egg McMuffin, 6oz orange juice, coffee (AM); Cheeseburger, fries, apple pie, 12 oz coke (Lunch); Roast beef Au Jus, 3 small oven-browned potatoes, ½ broccoli, iced tea, roll with butter (Dinner) 


	Anthropometric Measurements

	Age:  49
	Gender:  F
	Ht:  5’2”
	Wt:  77.1 Kg
Wt Hx:  UBW = 74 Kg
	BMI:  31.3 Kg/m2; obese

	Biomedical Data, Medical Tests & Procedures

	Labs/Date
	Albumin
	BUN/Crea ratio
	Ferritin
	BUN
	Creat
	Na+
	K+
	Hgb
	Hct
	MCV
	eGFR

	1/21
	3.4 g/dL
	18.2
	5 mg/mL
	124 mg/dL
	6.8 mg/dL
	130 mEq/L
	3.8 mEq/L
	6.6 g/dL
	19%
	65.3 µm3
	6 mL/min/1.73m2

	Medical Diagnosis/Relevant Conditions: Kidney transplant x 2; experiencing acute rejection with chronic allograft nephropathy.  Creatinine level has been rising with the worsening of fluid overload.  
Smoked 1 pack/day x 20 years; stopped smoking 5-6 years ago


	Pertinent Medications/Supplements/Herbs: Procardia, carvedilol, Catapres (clonidine), CellCept, fish oil, Lasix, prednisone, Gengraf, Prinvil, sodium bicarbonate, calcitriol, renal caps, Renvela


	Skin status:      x Intact     □ Pressure Ulcer/Non-healing wound; Comments:


	Patient/Client/Family Medical/Health/CAM History:

Membranoproliferative glomerulonephritis; allograft transplant x 2; hypertension; dyslipidemia; anemia of chronic kidney disease
Family History:  Mother-cervical cancer; father-lung cancer

	Estimated Nutritional Needs Based on Comparative Standards:

	Calories  1785-2083 kcal (see case question 9)
	Protein 71.4-89.25 g (see case question 9)

	Fluid  2L (predialysis)

	Current Diet Order:  1500 kcal, 75 g pro, 3000 mg Na, 3500 mg K, 1000 mg P, 2000 cc fluid
	Feeding Ability

x  Independent
□  Limited Assistance
□  Extensive/Total Assistance

	Oral Problems

□  Chewing Problem

□  Swallowing Problem

□  Mouth Pain

x  None of the Above
	Intake

□  Good (> 75%)

x  Fair (approx. 50%)

□  Poor (<50%)

□  Minimal – (<25%)

	□  No Nutritional Diagnosis at this time                x  Proceed to Nutrition Diagnosis Below

	NUTRITION DIAGNOSIS

	P (problem)   Excessive salt and phosphorus intake – (NI-5.10.2)                  related to:


	E (Etiology) overconsumption of salt containing foods               as evidenced by:
	S (Signs & Symptoms)
11.9 mg/dL and edema (104% UBW)

	P (problem) Inadequate Calcium and Potassium intake (NI-5-10.1)  related to:


	E (Etiology) food and nutrition related knowledge deficit concerning food and supplemental sources of minerals
                                                  as evidenced by:
	S (Signs & Symptoms)
Ca (8.3g/dL);  K (3.8g/dL)

	INTERVENTION

	Recommended Nutrition Prescription:  Maintain a low salt and phosphorus diet: increase potassium and calcium consumption


	Food or Nutrient Delivery: Self

	Nutrition education:  Mineral containing foods that don’t interact with drugs


	Nutrition Counseling:  Cognitive Behavior Therapy to move to compliance with diet

	Coordination of Care (refer to):  NA

	Goal(s): Maintain a low salt and phosphorus diet: increase potassium and calcium consumption 


	MONITORING & EVALUATION

	Indicators:
Weight gain:  

diet 

Albumin

Calcium

Potassium

Sodium

Fluid intake

.  


	Criteria:
4-5 lbs between dialyses

Consumption of low salt & phosphorus foods and increased calcium and potassium

4-5 g/dL
8.5-10.5 mg/dL

3.5-5.5 mEq/L

135-145 mEq/L
Balance with output ( min 2000 mL/day)



1.
Describe the major exocrine and endocrine functions of the kidney.  
The main function of the Kidney is balancing electrolytes, fluid and organic solutes (Kraus, p799).  The kidney filters the blood, excretes waste and excess fluid, and reabsorbs nutrients and fluid.  The kidney filters about 1600 L/day of blood (Kraus, p799).  Perfusion pressure from the heart and renal artery create conditions for the passive production of about 180L of ultrafiltrate (Kraus, p800).  Each of the 1 million nephrons within the kidney produces ultrafiltrate in the glomerulus.  The tubules reabsorb the majority of the ultrafiltrate via active processes.  The remainder is carried to the bladder for excretion.  The kidney then excretes an average of 1.5 L of urine per day (Kraus, p800).

One endocrine function includes the renin-angiotensin mechanism to control blood pressure.  Decreased blood volume induces the secretion of renin from the juxtaglomerular apparatus.  Renin converts angiotensinogen to angiotensin I which is then converted to angiotensin II.  This hormone is a potent vasoconstrictor and stimulates secretion of aldosterone by the adrenal gland (salt regulation).  This results in reabsorption of water and salt and blood pressure is normalized (Kraus, p801).  
Another endocrine function is the secretion of erythropoietin to induce red blood cell production in bone marrow.  
The kidney also converts Vitamin D to its active form, which acts within the body as a hormone to increase the absorption of calcium by the gut, and suppress PTH production (endocrine function).  This prevents the resorption of calcium from bone (Kraus, p801).  
The posterior pituitary secretes vasopressin or Anti-Diuretic Hormone.  Although not a hormone secreted by the kidney, it does act on the kidney to control water excretion (Kraus, p800). 

The exocrine function of the kidney is excretion of waste products via the ureter and bladder (Kraus, p800).  

2.
What is glomerulonephritis and how can it lead to kidney failure?  
Glomerulonephritis involves damage to the glomeruli that can result in excretion of protein and blood in the urine (http://www.nlm.nih.gov/medlineplus/ency/article/000484.htm ).  A streptococcal infection or kidney diseases can also cause glomerulonephritis.  Blood in the urine is a primary indicator of progression to chronic nephrotic syndrome or end state renal disease.  Blood in the urine or hematuria is a consequence of glomerular capillary inflammation that causes damage to the glomerular blood cell barrier.  Hypertension and loss of renal function are also manifested in the progression of these diseases.  (Kraus, p813).  
3.  What laboratory values or other tests support Mrs. Caldwell’s diagnosis of chronic kidney disease? List all abnormal values and explain the likely cause for each abnormal value.
	Chem
	Ref
	1/21 

0830
	 Status
	Likely Cause

	Sodium (mEq/L)
	136-145
	130
	low
	Patient is likely consuming too much fluid and eating salty foods (Kraus, p819)

	BUN (mg/dL)
	8-18
	124
	High
	50-100 is considered in the normal range for people on dialysis.  High due to proteinuria from kidney failure and the patient has not been dialized (Kraus, p819)

	Creatinine serum (mg/dL)
	0.6-1.2
	6.8
	Normal
	For people on dialysis, up to 15 mg/dL is normal; weight loss and muscle breakdown may cause higher values (Kraus, p819). 

	Est GFR, non-Afr Amer (mL/min/1.73m2)
	61-589
	6
	Low
	Kidney failure (Kraus, p811)

	Phosphate, inorganic (mg/dL)
	2.3-4.7
	11.9
	High
	Possible non-compliance in taking phosphate binders; consumption of high phosphate foods/beverages such as milk (Kraus, p821). 

	Calcium (mg/dL)
	9-11
	8.3
	Low
	Low intake of dairy and/or vitamin D.  Low calcium is concurrent with low albumin (Kraus, p821)

	Anion gap (mmol/L)
	10-20
	22
	High
	High due to renal failure and acidosis (Pronsky, p355)

	Protein, total (g/dL)
	6-8
	5.9
	Low
	Low due to edema and protein deficiency.  Usual body weight is 74 Kg; admission weight was 77.1 Kg. and she maintained +fluid balance first day after admission. (Pronsky, p365)

	Albumin (g/dL)
	3.5-5
	3.4
	Low
	Low due to edema and protein deficiency.  Usual body weight is 74 Kg; admission weight was 77.1 Kg. and she maintained +fluid balance first day after admission (Pronsky, p354).

	RBC (X103/mm3)
	4.2-5.4 F
	2.33
	Low
	Low due to anemia (Pronsky, p366).

	Hemoglobin (Hgb, g/dL)
	12-15 F
	6.6
	Low
	Low due to anemia (Pronsky, p360)

	Hematocrit (Hct, %)
	37-47 F
	19
	Low
	Low due to anemia (Pronsky,p360)

	Mean cell volume (µm3)
	80-96
	65.3
	Low
	Low due to anemia (Pronsky, p363)

	Mean cell Hgb content (g/dL)
	31.5-36
	19.5
	low
	Low due to anemia  (Pronsky, p362)

	Ferritin (mg/dL)
	20-120 F
	5
	low
	Low due to anemia; iron foods are not well absorbed in ESRD (Kraus, p821)


4.
This patient has had two previous kidney transplants. What are the potential sources for a donor kidney? How is rejection prevented after a kidney transplant? What does it mean when the physician states she is experiencing acute rejection?
Kidneys can come from deceased donors who have suffered head injury or medical problem in the brain.  Patients are normally placed on a waiting list for a deceased donor kidney.  Live donor kidneys can come from relatives or people who are unrelated http://www.kidneyregistry.org/no_donor.php?cookie=1 

5.
Based on the admitting history and physical, what signs and symptoms does this patient have that are consistent with acute rejection of the transplant?  
· Diminished renal function:  Glomerular filtration rate is below 15 mL/min.  Blood urea nitrogen of 124 mg/dL is higher than the 100 mg/dL considered normal for people on dialysis.  The cloudy appearance of the urine indicates protein in the urine as well.   

· Hypertension:  161/92

· Mild nausea and food has a bad taste
· Edema:  Her usual body weight is ~74 kg and she weighed 77.1 kg on admission indicating that she would have edema or water retention; in 24 hrs since admission, she gained .268 kg in fluid as indicated by her fluid intake/output report.  
·  (http://www.nytimes.com/health/guides/disease/transplant-rejection/overview.html )

6.
Mrs. Caldwell has requested that she restart peritoneal dialysis. Describe the basic concepts of this medical treatment and how it differs from hemodialysis.
Peritoneal dialysis makes use of the peritoneum to diffuse waste from the blood through the peritoneal membrane into the dialysate and move water by osmosis.  The dialysate is then removed and thrown out and a new solution is added.  There are a couple of types, manual exchange (CAPD) done four to five times a day and nighttime where a machine exchanges the dialysate (CCPD).  
Hemodialysis is completed 3 times per week for four hours at a time, generally on an outpatient status.  Hemodialysis can also be done in the home with special training for the patient and a helper.  A fistula is created by surgery to connect an artery and a vein.  An artificial vessel (graft) may be surgically implanted if the patient’s vessels are fragile.  This fistula serves as a point of insertion for large needles utilized during dialysis.  The needle from the artery filters the blood through a dialyzer and returns the blood to the vein (Kraus, Fig 36-4, p816).  
7.
Explain the rationale for each component of her nutrition therapy Rx. How might this change once she has started peritoneal dialysis?
	Diet
	Rationale
	Change after PD

	1500 kcal
	To achieve and maintain IBW; restricted calories to about 26 kcal per kg body weight 
	Increase energy to 30-35 kcal/kg ABW due to obesity (35 x 57.46 = 2011 kcal)

	75g pro
	.77g/kg ABW or .68g/kg IBW for impaired renal function (Kraus, p818)
	1.2-1.5g/kg IBW for PD

	3000 mg Na
	2-3g/day for impaired renal function
	 2-4g sodium is needed to allow weight gain of 4-5 lbs. between dialyses (Kraus, p818)

	3500 mg K
	Increased to cover loss with diuretics
	3-4 g potassium MNT PD

	1000 mg P
	0.8-1.2g/day for impaired renal function
	 0.8-1.2g/day as MNT PD (Kraus, p 818)

	2000 cc fluid
	For fluid intake/output balance
	Ad libitum (Minimum 2000 mL/day urine output)


8.
Assess Mrs. Caldwell’s height and weight. Calculate her BMI and her % usual body weight. How would edema affect your interpretation of this information? Using the KDOQI guidelines, what is Mrs. Caldwell’s adjusted body weight?
Ht:  157.4 cm

Wt: 77.1 Kg

BMI = 1.57/77.12 = 31.3 Kg/m2; obese
% UBW = 77.1/74 X 100 = 104% (http://www.kidney.org/professionals/kdoqi/guidelines_updates/nut_appx07a.html) 
IBW = (157.4cm/2.54cm) = 62"/12"= 5ft 2in; (100) + (6 x 2) = 112 lbs / 2.2 = 50.9 Kg

Adjusted BW = .25 (169.6-112) + 112 = 126.4 Lbs/2.2 = 57.46 Kg

Edema increases water weight and amount of weight gained between dialyses.  Water weight gain could mask protein losses.  
9.
Determine Mrs. Caldwell’s energy and protein requirements. Explain the rationale for the method you used to calculate these requirements.
Energy:  30-35 kcal/Kg body weight; using adjusted body weight, the range would be 1724-2011 kcal.

30 x 57.46 =1724; 35 x 57.46 = 2011

Protein:  0.6-1 g/Kg body weight; using adjusted body weight, the range would be 71.4-57.46 g protein.



0.6 x 57.46 = 34.48g       1 x 57.46 =57.46g
10.
List all medications that Mrs. Caldwell is receiving. Determine the action of each medication and identify any drug–nutrient interactions that you should monitor for.
	Medications
	Action
	Drug/Nutrient Interaction

	Procardia
	Antihypertensive/ Ca Channel blocker
	Grapefruit decreases drug effectiveness by inhibition of Cyt p450 (Pronsky, p390-391)
Decreased Na and Ca may be recommended (Pronsky, p229)
Natural licorice can lead to increased sodium reabsorption and water retention (Pronsky, p374)

	Carvedilol
	CHF treatment / Antihypertensive
	Lower Na and Ca may be recommended.
Natural licorice can lead to sodium reabsorption and water retention.

	Catapres (clonidine)
	Antihypertensive / ↓ rate of new ischemic stroke, MI, or other vascular death
	Food increases bioavailability of this drug (Pronsky, p89)
Increased risk of bleeding - caution with vitamin K
Decreased excretion of Na, Cl and water

	CellCept
	Immunosuppressant; prevent renal transplant rejection
	Take Mg supplements and antacid separate from drug
Decreases phosphorus
↑BUN and Creatinine and hematuria (Pronsky, p222-223)

	Lasix
	Diuretic, antihypertensive
	↑Thirst; ↑K and Mg (K/Mg supplement taken)
↓Na and/or Ca may be recommended
Avoid Licorice (Pronsky, p114)

	Prednisone
	Corticosteroid
	↑Appetite and Wt
Avoid Alcohol (Pronsky, p94)

	Gengraf (cyclosporine)
	Systemic immunosuppressant
	No K supplements or sal sub.
Avoid grapefruit/related citrus (Pronsky, p390)
Vit E may ↑absorption of the drug
Avoid St. John's Wort (SJW)
Caution with wine

	Prinvil
	Antihypertensive/ ACE inhibitor & HCTZ
	Avoid licorice
Risk of hypercalcemia with vit D and/or Ca supplements
↓Na and Ca may be recommended
↑Vit K and Mg may be recommended
Ensure adequate fluid intake (pg 36 & 166)

	Sodium bicarbonate
	Antacid / Alkalinizing agent
	Consider Na concurrent with low sodium diet
Take Fe supplement separately
Caution with Ca supplements
Long term use with milk intake can cause milk-alkali syndrome (Pronsky, p294)

	Calcitriol
	Ca regulator, Active Vit D3 (1,25 [OH])2-D3
	Not concurrent with Vit D or Mg supplement
With dialysis-adequate, but not excessive Ca
Low P diet

	Renvela
	Phosphate Binder
	Monitor P, Ca, Cl, bicarb. (Pronsky, p291)

	Fish oil
	Antihyperlipidemic
	↑Bleeding time so caution with Vit K (Pronsky, p234)

	Renal caps
	Multi-vitamin
	Take following dialysis (http://www.drugs.com/pro/renal-caps.html) 

	 
	ASCORBIC ACID (ASCORBIC ACID) 100 mg
	 

	 
	THIAMINE MONONITRATE (THIAMINE ) 1.5 mg
	 

	 
	RIBOFLAVIN (RIBOFLAVIN) 1.7 mg
	 

	 
	NIACINAMIDE (NIACINAMIDE) 20mg
	 

	 
	PYRIDOXINE HYDROCHLORIDE (PYRIDOXINE) 10 mg
	 

	 
	FOLIC ACID (FOLIC ACID) 1mg
	 

	 
	CYANOCOBALAMIN (CYANOCOBALAMIN) 6000 ug
	 

	 
	BIOTIN (BIOTIN) 150000 ug
	 

	 
	CALCIUM PANTOTHENATE (CALCIUM PANTOTHENATE) 5mg
	 


11.
Mrs. Caldwell’s laboratory values that you discussed previously in this case indicate she has anemia. Why do renal patients suffer from anemia? How is this typically treated in dialysis patients?
Renal patients suffer from anemia because the kidney no longer produces EPO to stimulate red blood cell production in the bone marrow (2.5 fold increase, Kraus, p825).  Usually, renal patients are treated with EPO and most need IV iron supplementation.  When serum ferritin falls below 100 ng/mL, IV iron is usually given.  
12.
What factors in Mrs. Caldwell’s history may affect her ability to eat? What are the most likely causes of these symptoms? Can you expect that they will change?  

Nausea due to accumulation of nitrogenous waste in the blood has affected her ability to eat; the dialysis should relieve these symptoms.  
13.
Evaluate Mrs. Caldwell’s diet history and 24-hour recall. Is her usual diet consistent with her inpatient diet order?  No, see spreadsheet:
	Inpatient diet
	Actual consumption based on Supertracker input
	Status

	1500 kcal
	2786 kcal
	Over

	75g pro
	198.4g
	Over

	3000 mg Na
	3459mg
	Over

	3500 mg K
	3576mg
	Over

	1000 mg P
	1353mg
	Over

	2000 cc fluid
	6oz OJ + 8 oz. coffee + 12 oz. coke + 8 oz. au jus + 12 oz. iced tea = 46 oz. total or 1.3 Liters
	Under


14.
Identify the pertinent nutrition problems and the corresponding nutrition diagnoses.
Excessive mineral intake – salt and phosphorus (NI-5.10.2)
	Mineral
	Target
	Actual
	

	Sodium**
	< 2300 mg
	3459 mg
	Over

	Phosphorus
	700 mg
	1253 mg
	Over


Inadequate mineral intake – Calcium and Potassium (NI-5.10.1)
	Mineral
	Target
	Actual
	

	Calcium
	1000 mg
	672 mg
	Under

	Potassium
	4700 mg
	3576 mg
	Under


Table data from supertracker report following entry of 24hr recall
15.
Write a PES statement for each high-priority nutrition problem.
Excessive salt and phosphorus intake – (NI-5.10.2) related to overconsumption of salt containing foods as evidenced by Phosphate level of 11.9 mg/dL and edema (104% UBW)

Inadequate Calcium and Potassium intake (NI-5-10.1) related to food and nutrition related knowledge deficit concerning food and supplemental sources of minerals as evidenced by Ca (8.3g/dL); K (3.8g/dL)

16.
Mrs. Caldwell was discharged from the hospital and was prescribed the following regimen of peritoneal dialysis to begin at home: CCPD daily. Ca 2.50; Mg 0.5, Dextrose 2.5%. Total fills (or exchanges) = 3 (3 fills/cycle @2500 mL). Total fill volume/24 hours: 7500 mL. Determine the amount of energy that Mrs. Caldwell’s PD prescription will provide each day. How will this affect your nutrition recommendations?
Energy: dextrose @ 2.5% of 7,500 mL= 187.5 mL   x 3.4 = 637.5 kcal

Nutrition recommendations would be geared toward nutrient dense foods for the remaining 1000 calories.   
17.
Using the KDOQI adult guidelines for peritoneal dialysis patients, determine Mrs. Caldwell’s nutrition prescription for outpatient use. (Include energy, protein, phosphorus, calcium, potassium, sodium, and fluid.)
	Energy
	30 kcal/kg IBW

	Protein
	1.2-1.5 g/kg ABW

	Phosphorus
	.8-1.2g/day

	Calcium
	1g/day

	Potassium
	3-4g / day

	Sodium
	2-4g/ day

	Fluid
	Ad libitum (minimum output of 2000 mL/day)


18.
Using the identified nutrition problems (and with the understanding that Mrs. Caldwell has received a significant amount of nutrition education in the past), what would you determine to be the most important topics for nutrition education when she returns to the PD clinic?
Foods containing the minerals that are deficient or excess in her diet are a priority to reiterate and review.  
19.
List factors that you would monitor to assess Mrs. Caldwell’s nutritional status when she returns to the PD clinic.
Weight gain:  4-5 lbs between dialyses

Albumin
Calcium
Potassium
Sodium
Fluid intake
diet.  
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