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Development and Evaluation of an Enteral Nutrition Protocol for Dysphagia in Patients with
Acute Stroke

Yoo, Sung-Hee' - Kim, So-Sun?

'College of Nursing, Chonnam National University, Gwangju
*College of Nursing, Yonsei University, Seoul, Korea

Purpose: The study was done to develop an evidence-based enteral nutrition (EN) protocol for effective nutritional support for dysphagia
in patients with acute stroke, and to evaluate effects of this protocol on clinical outcomes. Methods: A methodological study was used
to develop the EN protocol and a quasi-experimental study to verify the effectiveness of the protocol. The preliminary EN protocol was
drawn by selecting recommendations from previous well-designed EN guidelines, and then developing additional recommendations
based on high-quality evidence. Content validation was assessed by an expert group, and clinical applicability by care providers and pa-
tients. The scale-level content validity index of the final EN protocol was 0.99. Assessment was done of differences in percentage of ca-
loric goals achieved and presence of undernutrition, aspiration pneumonia, and gastrointestinal (Gl) complications after application of the
EN protocol. Results: In the EN protocol group, the percentage of caloric goals achieved (R*=.24, p=.001) and the reduction of GI com-
plications (p=.045) were significantly improved, but the presence of undernutrition (p=.296) and aspiration pneumonia (p=.601) did not
differ from the usual care group. Conclusion: Results indicate that the new EN protocol for dysphagia in patients with acute stroke signif-
icantly increased their nutritional intake and reduced Gl complications.
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Stage 4. Development of new Make a preliminary EN protocol
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Develop an EN protocol for Content validity ( I-CVI, S-CVI)
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|-CVI=Iltem-level content validity index; S-CVI=Scale-level content validity index.

Figure 1. The development process of new enteral nutrition protocol for dysphagia in patients with acute stroke.
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Table 1. Final Enteral Nutrition Protocol

1. Patient Selection

1) Indications for Enteral Nutrition (EN) in acute stroke are patients (1) who have consciousness lower than deep drowsiness. (2) who are confirmed
to have difficulties in oral feeding according to bedside swallowing test or Videofluoroscopic Swallowing Study (VFSS) (complain of difficulty in
swallowing, keep food in mouth, delayed or loss of swallowing reflex, wet voice, aspiration with or without symptoms), and (3) who don’t have any
identified gastrointestinal disease. Contraindications for EN are patients who have intestinal obstruction, intestinal puncture, intestinal bleeding due to
gastric ulcer, severe facial trauma, recent nose surgery, or larynx closure, or who might need emergency surgery or blood vessel intervention due to
aggravation of neurologic symptoms

2) Unless there are contraindications for EN, it should be considered before parenteral nutrition (PN). Starting nutrition as soon as possible in patients with
indication for EN is advised.

3) When there is a contraindication for EN, PN can be considered, but PN is not performed right away if the nutrition state at hospitalization is normal, or
if it is expected that EN can be possible within 7 days.

2. Tube Selection and Placement

1) In acute stroke patients, nasogastric (NG) tube feeding should be considered first rather than gastric tube feeding.

2) Size of tube and insertion length
(1) In the case of adults, the Levin tube 14~18 Fr can be used, and a 14 or 16 Fr should be the first choice.
(2) The NG tube is to be inserted so the end of the tube reaches into the stomach (for gastric feeding) with the nose tip-angle of the mandible-xiphoid
process (50~75 cm).

3) Confirmation of tube placement
(1) After inserting the NG tube, the appropriateness of the placement initially is evaluated through chest x-ray.
(2) Make a note of the tube length found to be appropriate through x-ray, and check the length of the tube outside the nose at each meal.
(3) Checking for insertion of air using a stethoscope does not allow for accurate differentiate of the location of the tube end in the esophagus, stomach,

small intestines, or respiratory tract, so it should not be relied on entirely.

(4) Check whether the tube is twisted inside the mouth.

3. Formula Selection and Management
1) The standard formula is to be used when first starting EN, and it can be changed when a disease-specific formula is required for treatment purposes.
When the problem is solved, it is advised to change back to the standard formula immediately.
2) A disease-specific formula is to be selected according to the algorithm for formula selection®.
3) Administration and management of formula
(1) Use aseptic technique with thorough hand washing in the administration and management of formula.
(2) The prepared formula should be refrigerated so it is not exposed to room temperature for more than 4 hours. It should be discarded when not used
within 24 hours.
(3) In the case of decanted formula, make sure that it is not hung for more than 8 hours. In the case of formulas produced by a closed-system, the
allowed time is 24~48 hours.
(4) The appropriate temperature of the formula is room temperate or body temperature (37 degrees) for administration.
4) Calculating the goal nutritional requirement
(1) Generally, the daily goal for nutritional requirements is calculated as 30 kcal/kg/day.
based on actual body weight (BW) when not obese
based on adjusted body weight? when obese (> 125% of ideal body weight; IBW')
'ldeal Body Weight=(height-100)*0.92 for man
=(height-100)*0.86 for woman
*Adjusted BW ={(actual BW-I1BW)*0.25]+IBW
(2) The goal for nutritional requirements is re-calculated every week according to changes in weight.

4. Dosing and Monitoring of Enteral Feeding
1) Methods and initiation of enteral feeding

(1) When first staring enteral feeding, dosing should be divided into 3 times per day in modified continuous infusion.

(2) Start enteral feeding with 200 mL at 40 mL/h and when there are no symptoms of maladaptation (nausea, vomiting, diarrhea), increase dosage by
100 mL and infusion speed by 20 mL/h at each meal.

() Aim to reach goal for nutritional requirements within 24~48 hours of starting enteral feeding. When goal for nutritional requirements is reached and
there are no symptoms of maladaptation, change to intermittent infusion and administer within 1~2 hours according to compliance of the patient.

(4) When enteral nutrition is started after fasting for more than 5 days, or if there was severe malnutrition at the start of enteral nutrition, adjust the initial
daily dosage to be 25% of the goal for nutrition requirements. When there are no maladaptation symptoms, calculate dosage to 50% the next day,
and 75% the following day, to reach the goal for nutritional requirements in 4 days. The daily dosage should be divided into 3, and start with an
infusion speed of 40ml/h. When there are no maladaptation symptoms, the speed is increased 20mi/h each day.

2) Monitoring of gastric residual volume (GRV)

(1) Continually administer enteral feeding when the GRV is less than 500 mL.

(2) When the GRV is found to be more than 500ml, discontinue EN. Evaluate whether there are factors causing maladaptation of EN (ileus, abdominal
distension, nausea, continuous constipation, excessive administration of sedative, hyperglycemia) and discuss with doctor as to whether to
maintain EN. When EN is discontinued, consider PN.

(3) When a GRV of more than 250 mL is found more than twice, or the patient complains of abdominal distension, nausea, or constipation, discuss
with doctor about administeration of motility agents.

(4) GRV needs to be checked with 60 mL syringe before each meal in intermittent infusion.

(5) The aspirated stomach content is t o be slowly re-administered again.

http://dx.doi.org/10.4040/jkan.2014.44.3.280 www.kan.or.kr
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Table 1. Final Enteral Nutrition Protocol (Continued)
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5. Medication Administration and Flush
1) Medication administration

(1) Medication is not to be directly mixed with formula, or mixed all at once and diluted in water.
(2) After administering medication, the formula should be stopped for about 30 minutes to support the absorption of the medication, and then the

formula can be restarted.

(3) Use different syringes for administering medication (oral syringe) and checking GRV (enteral syringe).
(4) Warfarin, phenytoin, carbamazepine, theophylline, methyldopa, fluoroquinolones, and proton pump inhibitors can interact with the formula or
between each other, so each medication is to be diluted in at least 15 mL of water and administered.

2) Flush

(1) To prevent blocking of the tube, 30 mL of water should be inserted before and after infusion of the formula, after measuring the GRV, and before

and after administering medication.

(2) Clean purified water or barley tea should be used, and not distilled water or tap water.

6. Oral Care

1) Oral care is to be performed 3 times a day using 0.12% chlorhexidine (antiseptic solution, gargle).

2) All oral care is to be performed before enteral feeding or between meals.

~

. Position

1) The position of the patient is to be maintained at 30~45° Head-of-bed (HOB) incline during enteral feeding unless there are medical restrictions.

2) When the HOB incline is difficult due to spinal injury, the reverse Trendelenberg position can be considered unless there is a reason against it.

3) When there is need for nursing or medical procedures, enteral feeding is to be continued if it is a brief procedure (IV insertion). Only when the procedure
will take a long time, should the enteral feeding be stopped and HOB declined for the procedure, and then HOB inclined again.

4) When there are no maladaptation symptoms to enteral feeding and rehabilitative treatment is possible in a wheelchair, the high-Fowler's position or

sitting position should be maintained.

5) Even after the meal is finished, the 30~45° HOB incline is to be maintained for at least 30 minutes to reduce the risk of aspiration.

o

. Gastrointestinal Complications and Management

1) Check whether there are maladaptation symptoms to EN such as constipation, nausea and vomiting, abdominal discomfort or pain, or a large amount

of GRV.
2) Effective bowel care

(1) Check premorbid bowel-€limination pattern.

(2) Evaluate the abdominal inflation or bowel sound.

(3) Check the amount of fluid infused through the L-tube daily.
3) Drug treatment

(1) In acute stroke patients, administer stool softeners (MGO 250 mg or 500 mg tid/day) from the start.
(2) When there has been no stool for 2 days, administer laxative (Ducolax 2T PO. HS) 6~8 hours earlier (2nd night) to attempt bowel-elimination the

next morning.

(3) Attempt morning bowel-elimination on the third day, and when it does not work with oral laxative, perform digital stimulation, suppository (dulcolax),

or glycerin enema.

4) When there is diarrhea in EN patients, it is to be managed according to the algorithm for diarrhea management.

©

feeding*

Enteral feeding in acute stroke patients with dysphagia are to be performed according to the algorithm for the initiation and progression of enteral

*The agorithm for formula selection (Figure 2a); The algorithm for diarrhea management (Figure 2b); “The algorithm for the inttiation and progression of enteral feeding (Figure 2c).
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Table 2. General, Disease, and Nutritional Characteristics (N=33)
i ) Usual care (n=17) EN protocol (n=16)
Variables Categories = = p
n (%) or M+ SD or median (IQR) n (%) or M + SD or median (IQR)
General Age (year) 76.8+8.1 68.0+14.2 91.50 108
characteristics Gender > 999
Female 741.2) 6(37.5)
Male 10 (58.8) 10 (62.5)
Body mass index (kg/m?) 221+£2.8 23.4+3.3 91.50 .387
Previous mRS score 0(0~2.0) 0(0~2.3 136.50 .982
Disease Hypertension 14 (82.4) 13(81.3) >.999
eraaeizisies Diabetes 6(35.9) 4(25.0) 708
Hyperlipidemia 4(23.5) 7 (43.8) 282
Atrial fibrillation 6 (35.3) 5(31.3) >.999
Smoking 5 (29.4) 3(18.8) 688
Heavy drinker 2(11.8) 1(6.3) >.999
Previous stroke 6(35.3) 5(31.3) >.999
Comorbid neurological condition 3(17.6) 1(6.3 .601
Stroke subtype 485
Ischemic 17 (100.0) 15 (93.9)
Hemorrhagic 0(0.0) 1(6.3)
Ischemic mechanism (TOAST) >.999
LAA 6 (35.3) 5(33.3)
SVO 3(17.6) 2(13.3)
CE 3(17.6) 4(26.7)
Others 5 (29.4) 4(26.7)
Lesion location 1 159
Right 9(52.9) 4(25.0)
Left 4 (23.5) 9 (56.3)
Both 4 (23.5) 3(18.8)
Lesion location 2 632
Cerebrum 10 (68.8) 12 (75.0)
Cerebellum 2(11.8) 1(6.9)
Brainstem 3(17.6) 3(18.8)
Multiple 2(11.8) 0(0.0)
Baseline NIHSS score 96+4.8 128+6.2 181.00 104
Nutritional Total lymphocyte count (cells/mm?) 1879.9+913.7 1949.7 £ 10141 133.00 914
characteristics Hemoglobin (g/dlL) 12.9+2.1 187420 17100 207
(at admission)
Protein (g/dL) 6.5+0.8 6.3+£0.7 108.50 321
Albumin (g/dL) 35+05 3.7+£06 168.50 241
Total cholesterol (g/dL) 161.7+39.5 183.9+44.5 180.50 109
GNRI score 93.2+9.7 99.0+ 121 178.00 130
Undernutrition 7(41.2) 4(25.0) 465

pvalues were calculated using Fisher’s exact test or Mann-Whitney U test, where appropriate; EN=Enteral nutrition; IQR=Interquartile range; mRS=modified Rankin Scale; TOAST=the
Trial of ORG 10172 in Acute Stroke Treatment; LAA=Large artery atherosclerosis; SVO=Small vessel occlusion; CE=Cardiac embolism; NIHSS=National Institutes of Health stroke scale;
GNRI=Geriatric nutritional risk index.

AJF Lo A= 6.3%E T HQ oLt oF 1Lo] 9-03)
(p=.601) (Table 3).
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Table 3. Clinical Outcomes between Usual Care Group and EN Protocol Group (N=33)
Usual care (n=17) EN protocol (n=16)
Outcomes Categories p
n (%) or M+ SD or median (IQR)  n (%) or M £ SD or median (IQR)
Primary outcome  Percentage of caloric goal achieved (%) 75.8+£12.9 86.2+3.6 200.50 .020
Secondary 1-week undernutrition 9(52.9) 5(31.3) 296
BulEaTES Aspiration pneumonia 3(17.6) 1(6.9) .601
Number of gastrointestinal complications 1(0-1.5) 0(0-1.0) 80.50 .045
Vomiting 3(17.6) 0(0.0) 227
Diarrhea 5(29.4) 3(18.8) 688
Constipation 5(29.4) 1(6.3) 175
Abdominal distension 4 (23.5) 1(6.9) .335
Others Intake of prescribed calories (%) 789+12.2 86.2+3.6 184.50 .081
Prescription of goal calory 012
Under 6(35.3) 0(0.0)
Adequate 10 (58.8) 16 (100.0)
Over 1(6.9 0(0.0
High GRV (>50 mL) 4(23.5) 3(18.8) >.999
Range of high GRV (mL) 55-120 60-100
GNRI change for 1 week -3.6+6.2 -24+50 144.00 773
Weight change for 1 week (kg) -12+14 -02+16 184.50 .080
Albumin change for 1 week (g/dL) -02+05 -0.2+0.3 134.50 957

p values were calculated using Fisher’s exact test or Mann-Whitney U test, where appropriate; EN=Enteral nutrition; IQR=Interquartile range; GRV=Gastric residual volume; GNRI=Geriatric

nutritional risk index.
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