NUT 116BL Name:
Winter 2016 Rk Due 2/12/16%+**

Case Study #3: Critical lllness (60 points total)

You are the RD in the burn unit of your hospital. You have been consulted for a nutrition
assessment of Mr. G, and you will be responsible for follow-up assessments, planning,
and monitoring throughout his hospitalization.

Initial admission information available from the medical chart:

Mr. G, a 32 yo industrial chemist, was severely burned over much of his trunk, arms,
and back in an accident at the chemical plant where he works. After emergency first aid
at the plant, he was transported by ambulance to the university hospital burn center. Mr.
G was in shock when he was admitted.

Physical exam: Pt experiencing severe pain, moderate respiratory distress.
Unburned skin is pale and cool. BP: 90/60; P 110 and weak; RR 22 and regular; Ht:
5’10”; pre-injury wt: 165#

Laboratory: The following tests were ordered: CBC, blood type and cross-match, Chem
20 screening panel, ABG’s, and UA.

Impression: 30% TBSA, partial and full-thickness burns over lower part of face,
neck, upper back, arms, hands, and upper thighs.

Plan: IV therapy was initiated with Ringer’s lactate. A Foley catheter was inserted.
Urinary output, P, and BP monitored hourly. NPO x 24 hrs. NG tube placed for stomach
decompression. Maalox g 2 hrs through NG tube.

Initial hospital course:

« As soon as the shock was under control, Mr. G’s wounds were washed,
debrided, and dressed with silver sufadiazine using fine-mesh gauze. He was
given a tetanus shot and 600,000 units of procaine penicillin were administered q
12 hrs.

o After 24 hrs, Mr. G’'s UO was 40-50 ml/hr and bowel peristalsis had returned;
patient is responsive to pain, but limited alertness; breathing & respiration normal

e By 36 hrs, a nasoduodenal tube was placed and position of the tip verified
by radiology to be past the ligament of Trietz.

e On second day (~ 36 hours), a Nutrition Consult was ordered for feeding
recommendation

Initial Assessment
Using the above information, assess the patient’s nutritional needs at the time of the
initial consult, on day 2 of admission.




1. Calculate Mr. G’s estimated energy needs on day 2 of hospitalization, using
the following methods. Show your work.
a. Quick shortcut as used by UCDMC burn unit [35-40 kcal/kg BW] (2 pts)

2625 — 3000KkCal
b. TEE using Mifflin St-Jeor formula with appropriate AF and IF (2 pts)
2800 — 3500 KCal

Source: MNT Pocket Guide pg. 3-4

c. Comment on whether these two estimates differ or are similar, and what
you would use as your actual energy recommendation for this patient.
Provide justification for why you selected this energy recommendation.

(2 pts)

The two estimates differ by about 200 Calories oh the [ow-end and 500 on the
high-end. Although neither method Will be as aCcCurate as indirect Calorimetry, 1
would recommend the MSJ energy recommendations for Mr. G as the equation
allows for both ah activity and injury £aCtor t0 be accounted for and better
estimates his CaloriC needs. SinCe burn ViCtims Vary in the severity of the
injuries they have sustained and their CliniCal Status, the activity and injury
factors that the MSJ takes into account makes it g better estimate of Mr. G’S
energy requirements. For example, hot all burn victims will be burhed as severely
Or confined to bed as Mr. G is and may still be able to walk, which would
inCrease their energy requirements. The JCDMC’s quick shortcut, which is
more Of a StatiC estimate, may hot be able to take these CliniCal factors into
account.

2. Calculate Mr. G’s estimated protein needs on day 2 of hospitalization. Show your
work. (2 pts)

1508m pro/d

gource: MNT Pocket Guide pg. ¢

3. Discuss the effects of trauma on macronutrient metabolism. (3 points.)



Although there are three phases of trauma, ebb, flow, and recovery, the
effects oh maconutrient metabolism primarily oCcurs during the flow phase.

The flow phase Canh be brokenh down into two parts, the acute and adaptive
flow phases. During the acute response of the flow phase, an inCrease in
metaboliC rate, proteolysis, lipolysis, and gluconeogenesis all oCCur due to a
release of hormones in response to the trauma Such as cortisol and
catecholamine’s, which puts the body ih ah overall CataboliC state. Protein
breakdown inCreases in ah attempt to restore the deCreasing amino acid levels
within the body and mainhtainh nitrogen balance.

Gluconeogenesis rates also inCrease, leading to higher glucose production in
Cohjunction to higher Circulating levels of insulin and lower tissue sensitivity to
insulin, resulting in insulin resistance in the liver anhd peripheral tissues. The
combination Of the two results in hyperglycemia as glucose is hot being properly
shuttled into the appropriate body tissues. [Lastly, lipolysis is inCreased in
conjunction with blunhted fat oxidation, leading to higher CirCulating levels of
free fatty acids ih the blood anhd eventually results in hypertriglyceridemia.

During the acute portioh of the flow phase, the bodies metabolism begins to
slowly return baCk to hormal and is marked by a reduction in metaboliC rate,
proteolysis, lipolysis, and gluconeogenesis, whiCh occurs due to a deCrease in
the aforementioned hormones that induced their inCrease. At this point, the
body begins to shift towards anh anaboliC state to begin rebuilding the nutrient
stores and tissues that it |ost during the acute phase.

Source(s): NUT116B Nutritional Mahagement of Trauma Guest [ecCture,
NUT116BL Critical Tliness [eCture, Source: PracCtiCal guidelines for nutritional
manhagement Of injury and recovery (Prelack K, et al.)

4. Based on the patient’s needs, consider the enteral formula to recommend
a. Describe two desirable features or characteristics of the type of
formula you would select and recommend. (refer to the UCD TF
lecture) (2 pt)
b.
1. Moderate-High Energy Density: SinCce Mr. Gz is in a hypermetaboliC state,
his energy needs are SighifiCantly elevated and will need a more energy
dense formula



2. Moderate-High Protein content: Mr. ('S protein requirements are also
sighificantly elevated as his body is Currently in a highly CataboliC state
and hitrogen balance is negative. From the JCD TF leCture, a Stahdard
formula with intaCt proteins or ohe with hydrolyzed proteins/semi-
elemental with small peptides for better absorption may be beneficCial for
Mr. G.

Source: NUT116BL UCD Tube Feeding Guest Lecture

c. Give one example of an appropriate enteral formula meeting these
characteristics, using the formulary provided on the course
Smartsite.(1pt)

Goal:
2800-3500KCal
2800-3500m[, fluid
110-1508 pro

TEVolume (m[,) | 2640-3300ML,

Kcal 2800-3560KCal
Protein (8) 116-1458 pro
Fluid (m[,) 2220-2820mL, H20

Water flushes 115-215mL, G ¢ hrs. tO meet
fluid requirements

Source: UCSF Formulary

5. Mr. Gis on IV Famotidine (Pepcid). What type of medication is this & why is it
being used? Why do you think this was used instead of the alternative
Cimetodine liquid to be put down the feeding tube? (Use the FMI text for this
guestion) (2 pts)

Famotidine (Pepcid) is a Histamine H, receptor antagonist that is used to
decCrease the amount Of aCid produced in the stomach. It was likely prescribed
t0 prevent ulcers from forming in Mr. G’S stomach and intestinal tracCt.
Famotidine was most likely used over liquid Cimetodine because the latter is
Khowh tO precCipitate tube feedings, WhiCh may lead to Clogging or ocClusion Of
the tube as well as also containing alcohol, whiCh may inCrease the amount of
acid produced in the stomach.



gource: Food Medication Interactions (pg. 166-167)

6. Describe 3 ways you could determine the adequacy of your recommendations
for energy and protein intake for this burn patient. (In other words, what will you
monitor to decide if your recommendations are adequate, and why?) (3 points)

1. Monitoring the [ohg-term weight trends of the burn patient over the
course of their healing is one way to determine the adequacy of our
enhergy recommendations. Although weight will most likely shift in the
acute phase of trauma due to shifts in £luids and other Clinical factors,
it should eventually stabilize as the patient moves towards the recovery
phase. At this point, a hew baseline weight Can be established and if our
energy recommendations are adequate, weight gain should be observed in
the patient over time.

2. Nitrogen balance is a method that Cah be used to determine if the burh
patient’s protein intake is adequate. A heutral Or positive nitrogen
balanCe may not be possible in the acute phases of trauma, which is
Characterized by ah overall CataboliC state ih the body. However, if our
protein recommendations are adequate, ah upward trehd towards
positive hitrogen balanCe should be observed over time.

3. Monitoring serum proteins such as prealbumin and C-reacCtive protein is
ahother method to determine if the burh patient’s protein intake is
SUfFicient. Prealbumin is a good indiCator Of a patient’s protein status
because if dietary protein is low, amino acCids from body tissues must be
oxidized for fuel and result in @ decrease in preablumin.

CRP will inCrease as an acute response to injury Of tissues, such as burns,
but will subside as the patient recovers. While CRP is elevated, the liver
does hot produce as much prealbumin SO it is expected to see a lower
level during the acute phase of trauma. HoweVver, If the the patient’s
protein intake is adequate, prealbumin will trend upwards as CRP
decCreases.

gource: PracticCal guidelines for hutritional management of injury and recovery
(Prelack K, et al.)



Ongoing Assessments

It is now day 10 post-injury and you have the following additional information available:

Some wounds are still open (new estimate: 15% TBSAB). More surgery for skin
grafting is scheduled in the next week.

Diet order during the past week has been changed by MD to: Jevity 1.5 @ 60
mi/hr, plus PO intake as tolerated.

You have conducted kcal counts for the past 3 days. They show that pt is taking
100 kcals/day by oral intake, in addition to TF. Nursing 1/O’s indicate that the full
TF volume is being delivered each day.

The patient tells you it is difficult for him to eat by mouth due to pain, and that he
doesn’t have much of an appetite, he refuses to try eating for now.

Current BW: 70 kg, no significant edema

Current labs: albumin 2.7 g/dL, prealbumin 8 mg/dL, UUN 23 g/24 hr

7. Re-assess Mr. G’s estimated energy, protein, and fluid needs using the current
information available.

a. Energy: (1 pt)

1830-2700KCal/d

b. Protein: (1 pt)
115-1508m pro/d

c. Fluid: (1 pt)

1830-2700 fluid/d

Source: MNT Pocket Guide pg. 4

8. Calculate the energy, protein, and fluid provided by the current TF regimen.
Show your work
a. Energy: (1 pt)
2160KCal

b. Protein: (1 pt)
908m pro

c. Fluid: (1 pt)
1090mL, H20



gource: MNT Pocket Guide pg. ¢

9. Calculate Mr. G’s nitrogen balance at day 10. (1 point)
Nitrogen Balance: -12.6

Source: MNT Pocket Guide pg. 4

10. Interpret the results of the nitrogen balance study. Is current TF order
adequate to meet estimated protein needs? (2 points)

The results of the hitrogen balancCe study suggest that the amount of
hitrogen being excreted by Mr. G is higher thah his Current hitrogen intake.
A negative hitrogen balanCe means that his body is in @ CataboliC state anhd
his current TF order is hot adequate t0 meet his estimated protein heeds.

11. Write one PES statement that you will use in your note below: (3 pts)

Ihadequate energy intake (N1-1.2) r/t inadequate enteral nutrition infusion (NI-
2.2) AEB |0ss Of 5kg bodyweight from pre-injury weight and negative hitrogen
balance study.

12. Write an ADIME note for your day 10 follow-up assessment of Mr. G. Hints:
Be sure to evaluate his current anthropometrics (and any trends seen), current
kcal/pro needs, adequacy of the current diet order (including both the TF and PO
intake), and current labs. What do the anthropometric and biochemical data
reveal? Is the current diet order adequate and realistic for the patient? Write two
PES statements that reflect your assessment. In addition to the PES statement in
Q 11, write one more PES statement and include both in your note. In the Plan
section, make very specific nutrition support and monitoring recommendations
for this patient at this point in time. (23 points)

a. Assessment:

3. Patient History: 32 yo M admitted to burh uhit fOr severe burnhs
over @ majority of his trunk, arms, and back totaling 30% TBSA.
Nutrition consult ordered for feeding recommendations. Currently
oh enteral tube feedings with limited PO intake of 100 KCals/d. Pt.
reports that oral intake is difficult due to severe mouth pain.




. MD Diet Qrder/RX: NPO X 2¢ hrs., enteral feeding through
hasoduodenal tube afterwards (Jevity 1.5 @ 60 mi/hr, plus PO
intake as tolerated)

. Ahthropometrics:

i. Age: 32y0

i. Sex: M
iii. Ht.: 5107, 177.8Ch
iv. CBW: 15¢#, 70kg
V. UBW: 165#, 75kg
Vi. IBW: 76kg

Vii. %IBW: 93%

Viii. Current BMI: 22.2¢ (Normal)

. Weight Hx:

i. Before injury, pts weight was 75Kg. After being in hospital
for 10 days, pt. has lost 5Kkg, Or 7% weight |0SS. 7%
uhintentional weight |0sS in a little over a weeks’ time is
considered to be severe weight (0SS.

- Labs:
i. TBSAB: 15% (IF: 1.0-1.5)
ii. Albumin: 2.78/L, (Low;s inflammation, inadequate protein
Status)
iii. Prealbumin: 8mg/dl, (Low; tissue damage, inflammation,
inadequate protein Status)
iv. UUN: 238/2¢hr (High; inadequate protein intake)
V. Nitrogen balance study: -12.6 (Low; body is in CataboliC state)
. Medications:
i. Maalox G 2 hrs through NG tube
. Estimated Nutrient Needs (based on 720k€ CBW)
i. Energy: 1830-2700KCal/d
ii. Protein: 115-1508m pro/d
iii. Fluid: 2280-3000 mL/d
. Current Nutrient Intake
i. TF Intake: 2160 KCal
ii. PO: 0 KCal (pt. refuses to try eating due to severe pain)
iii. Total Energy Intake: 2160 KCal
iv. Fluids: 2090 m[,
V. CHO: 3008 (55% Kkcal)
Vi. Protein: 908m (16% KCal)
Vii. Fat: 708 (29% KCal)




b. Diagnhosis:
a. PES #1: Inadequate energy intake (N1-1.2) r/t inadequate enteral
hutrition infusion (NI-2.2) AEB 7% uhintentionhal weight 0SS
(severe) sinCe being admitted into hospital.

b. PES #2: Inadequate protein intake (NI-5.7.2) r/t inCreased protein
nheeds due to trauma resulting in 15%TBSAB AEB EPR of 115-
1508m/d with enteral formula providing only 90gm, hegative
hitrogen balahcCe of -12.6, low prealbumin and albumin lab Values,
and JUN Of 238/2¢brs.

C. Intervention:

a. Qverall MNT Goal: To prevent further wt. |0ss, inCrease KCal
intake to Obtainh positive energy balance and re-gain (0st bw Of 5kg
as well as inCrease protein intake to achieve at |east heutral
hitrogen balance.

b. Recommendations: Continue TF through NG, Change formula to
Osmolite 1CAL @ 115ml/hr to provide 2760mL, TF Volume, 2950Kkcal,
2320mL, H20, 1208 pro. Provide 115m| water flushes g ¢ hours to
meet daily fluid requirements.

i. Calculations:
Osmolite 1CAL @ 115mL/hr
otal:

TE Volume (mL) |2760mL/d

Kcal 2950Kcal

Protein (8) 1208m

Fluid (mL) 2320mL,

Water flushes 680mL, / 6 flushes> 115mL,
G ¢ brs. to meet fluid
requirements

d. Monitoring/Evaluation:
3. Reach >90% Of CalCulated enteral delivery volume of 2760mL/d
from Qsmolite 1CAL
b. Measure weight E3D anhd continue monitoring to prevent
additional wt. |0ss and make sure that energy intake is adequate
for weight to begin moving towards IBW Of 166#




C. Monitor prealbumin and albumin levels to assess protein status and
adequacy; begin moving towards neutral and ideally, positive
hitrogen balance

d. Monitor pt.” PO intake and tolerance as they recover

gighature:
Ryan Bui
UC Davis Clinical Nutrition Student
120 Februrary, 2016

13. It is now 3 weeks since admission and he is now in a transitional care unit. Mr. G’s
wounds are closed and healing well. He is interested in trying to eat more foods orally
and his appetite is returning. How could his current continuous TF regimen (the one
recommended in your note above) be modified to provide approximately 1000 kcal/day
and not interfere with his intake at meal times? Make recommendations for an
appropriate transitional TF plan/order and how to monitor. Make a specific
recommendation for both the TF plan and monitoring. (6 points)

His current TF regiment Canh be modified to provide about 2000 KCal/day by
changing the TF volume to 950mL/day. In order to not interfere with his PO
intake at meal times, T would recommend that Mr.G transition from continuous
tO CYCIiC feeds at 160mL/hr for 6hrs. given at hight (12:00-6:00am) while he is
sleeping.

TO monitor if the transitional plan is effective, Mr. G’S weight, inputs and
outputs, and labs (ie. albumin, prealbumin, BUN), ahd nitrogen balahce should
be monitored weekly and Compared to baseline Values. Ah effective regiment
should see Mr. G’s weight, PO intake, and nitrogen balance trending upward

and BUN decreasing.



Calculations Page

1. 165Ibs / (2.2|b/K8) = 75Kg
75Kg * (35-40 KCal/kg BW) = 2625 — 3000KCal

MSJ (Men): (10*wt. [Kg)) + (6.25*ht.[CM]) — (5%age) + 5 * AF * IF
= (20*75K8) + (6.25%177.8CMm.) — (5*32) + 5 * AF * IF
= 750 + 1100 — 160 + 5 *AF * IF
=1700 * AF * TF
= 1700 * 1.1 (Confined to bed) * 1.5-1.85 (TBSA: 20-40%)
= 2800 — 3500 KCal

2. Protein needs = bw (kg) * Stress Factor
75Kg*(1.5-28/Kg/d) [(Post-Surgical PTs/Burhs/Cancer/BMT] = 115-
1508Mm pro/d

4.
Osmolite 2CAL (Abbott): Whole Protein/[ow Residue Enteral Fortmula
| Calculation: Total:
TF Volume (mI,) | 2800-3500KCal / (2.06 KCal/mL,) 2640-3300ML,
Kcal 2640-3360mL, formula * (1.06 2800-3560KCal
kCal/mL)
Protein (8) 2.64-3.3L*(448 pro/L) 116-1458 pro
Fluid (mL) 26%40-3360mML, formula * (84% Free 2220-2820mL, H20
H20)
Water flushes | 3500mL, total fluid needs — (2220- | 680m[,-1280mL, / 6
2820mL, H20 from formula) flushes—> 115-215mL G ¢
hrs. to meet fluid
requirements

7a. MSJ (Men): (10*wt. [Kg)) + (6.25*ht.[CM]) — (5*age) + 5 * AF * IF
= (20~70K8) + (6.25*177.8CM.) — (5%32) + 5 * AF * TF
= (700) + (1110) — (160) + 5 * AF * TF = 1660 * AF * IF
= 1660 * (1.1) (Confined to bed] * (1.0-1.5) [TBSA up t0 20%)]
= 1830-2700KcCal/d

7b. Protein heeds = bw (kg) * Stress Factor




= 75Kg*(1.5-28/Kg/d) (Post-Surgical PTs/Burns/Cancer/BMT] = 115-
150gm pro/d
7C. Fluid req. = 1ml/1kCal
= 1830-2700KCal/d * (2ml/1kCal) = 1830-2700mL, fluid/d
8. - Jevity 1.5 @ 60ml/hr * (2¢ hr/d) = 1¢4om[/d total TF
1440mL, TF * (1.5 kCal/mL) = 2160KcCal
1.4L, TF * (648 pro/L) = 908m pro
- 1990mL, TF * (76% Free H20) = 1090mL, H20
9. Nitrogen Balanhce = (Protein Intake £/6.25) — (UNN+4)
= (908 prO) [ 6.25) — (23+4)
=-12.6

12. - ADIME:
Height: 510" = 70in * (2.5¢ Ctn/in) = 177.8Cm
CBW: 70kg * (2.2|bs/K8) = 15¢|bs
UBW: 165# [ (2.2IbS./K8) = 75Kg
IBW: Men: 1061bs. 15¢ 5 £t + 6lbs. each additional in. >5ft
IBW = 106 + 60Ibs = 1661bs. Or 166 / (1kg/2.2|b) = 76KE
% IBW: %IBW = CBW/IBW = 70K8/75Kk8*100% = 93%

BMI: kg/m? = 70K8/1.778m? = 22.1¢

Current Nutrient Intake:

a. Kcal: 2160 kcal

i. 6omL/hr * 2¢hr/d = 1940mL

1. 144omL * (1.5 KCal/mL) = 2160KCal

b. CHO: 3008 (55% Kkcal)

i. 1.¢[, Jevity 1.5 * (2168/L) = 3008 CHO
C. Protein: 90gm (16% KCal)

i. 1.4L Jevity 1.5 * (648/L) = 908m pro.
d. Fat: 708 (29% KCal)

i. 1.4, Jevity 1.5 * (508/L) = 708 fat

Intervention:

Osmolite 1CAL (Abbott)@ 115ml/hr

Calculation: otal:

TFE Volume (tnl,) | 225mL/hr * 2¢hr 2760mL/d

Kcal 2760mL * (1.06KkCal/mL) 2950KcCal




Protein (8) 2.76L, *(448 pro/L) 1208Mm
Fluid (m[) 2760mL * (84% Free H20) 2320m[,
Water flushes 3000mL total fluid heeds — 680mL, / 6 flushes=> 115mL,
(2320mL H20 from formula) G ¢ hrs. to meet fluid
requirements
13.

Goal: 2000 kcal/d from TF
Osmolite 1CAL:
o TFlow Rate: 1000kcal / (1.06kcal/mL) = 950mL/6hr > 160ML/hr

cyclic feed




