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Abstract

Too early initiation of enteral nutrition (EN) is not advantageous for comatose acute stroke patients. In those
patients, the reduction of total protein and albumin was little at day 2 of admission. But the reduction became
significant after day 3. Therefore, appropriate nutritional support should be initiated within day 2 after admission in
comatose acute stroke patients. When EN started from day 4, recovery of hypoptoteinemia was poor. On the other
hand, rapid recovery from hypoptoteinemia was recognized when total parenteral nutrition (TPN) and 20% glucose
tube feeding were administered to the patients from Day 4. And incidence of diarrhea was extremely high when EN
was initiated from day 4, causing hypoproteinemia, hypovolemia, and unbalance of electrolytes. In acute phase,
hypercatabolism occurs in severe stroke patients, and active administration of amino acids and protein may
adversely affect nitrogen balance. In hypercatabolism condition, a simple glucose solution is more acceptable than
EN. Therefore, for comatose acute stroke patients, TPN and glucose tube feeding should be initiated within 48
hours.
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Nutritional status in acute stroke patients
Poor nutritional conditions in acute stroke patients lead to

unfavorable functional recovery [1-3]. However, the nutritional status
in acute stroke patients may steadily deteriorate during hospitalization
in spite of adequate nutritional support [4,5], and half of the patients
admitted to inpatient rehabilitation stroke centers are undernourished
[6]. Some papers tried early initiation of enteral tube feeding to those
patients, initiating enteral nutrition (EN) within 24 or 48 hours after
admission; however, they concluded there were little advantage in early
initiation of EN [7-9].

An article mentioned that too early initiation of enteral nutrition is
not nutritionally advantageous for comatose acute stroke patients [10].
Two things should be disclosed to maintain a good nutritional
condition in comatose acute stroke patients; 1) when nutritional
intervention should start and 2) what type of intervention should be
employed: total parenteral nutrition (TPN) or EN.

Deterioration of serum total protein (TP) and albumin in
acute phase of stroke, and appropriate timing to start
nutritional intervention
The patients who fulfilled the following criteria were nominated in

our study:

1) Who is older than 40 years,

2) Whose consciousness level is less than 12 (E3V4M5) on the
Glasgow Coma Scale, and

3) Who is unable to eat or drink for at least 21 days.

And the following patients were excluded from the study:

1) Who underwent emergency operation under general anesthesia,

2) Who had hypoproteinemia (<6.0 g/dL TP or <3.0 g/dL albumin)
on admission because of complications,

3) Who had aspiration pneumonia on admission,

4) Who showed watery diarrhea after initiating EN, and

5) Who died within 21 days. Two hundred seventy three patients
with acute stroke were enrolled and 164 patients completed our study.

The day of admission was defined as day 0. The patients were
received intravenous low-calorie solutions of 10 kcal/kg/day until day
3. The blood glucose level was controlled at less than 150 mg/dL using
rapid-acting insulin. Concentrations of serum TP and albumin were
measured on Day 0, 2, 3, and 4. Microsoft Office Excel 2010 was used
for statistical analysis. The Student t-test was applied to determine
statistically significant differences between two groups. To identify
statistically significant differences between more than 2 variables, the
Steel-Dwass test was used. In all tests, P (probability) values less than
0.05 (P<0.05) were considered statistically significant.

As shown in Figure 1A, reductions in the serum TP and albumin
concentrations were not significant on Day 2, but both concentrations
decreased significantly after Day 3 (P<0.01) and decreased further on
Day 4 (Figure 1A). More than 80% of the reduction of the serum TP
was a result of a loss of albumin. Age was not a risk factor for protein-
energy reduction because no significant differences were identified in
the reduction of either serum TP or albumin concentrations between
the patients who are younger than 70 years old (<70) and 70 years or
older (≧ 70) (Figures 1B and 1C). According to Unosson et al., the
serum albumin concentration is related to nutritional risk as follows:
>3.5 g/dL, no risk; 3.0 to 3.5 g/dL, low risk, 2.5 to 3.0 g/dL, moderate
risk; and <2.5 g/dL, high risk [11]. Appropriate nourishments should
be provided to the stroke patients in a low risk of nutritional condition.
Based on our data, the nutritional support should be initiated by Day 2
(within 48 hours).
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Figure 1: A: TP and Albumin: At Day 2, reduction of TP and albumin was less than 0.5g/dL. But both TP and albumin decreased significantly
after Day 3 (P<0.01). B: TP: There is no difference in TP reduction between younger than 70 years old (<70) and 70 and older ( ≧ 70). C:
Albumin: No statistical difference was identified in Albumin decrease between younger than 70 years old (<70) and 70 and older ( ≧ 70).

What kind of nutrition should be employed for early
nutritional intervention?

From day 4, nutrition of 25 kcal/kg/day was initiated.
Concentrations of serum TP and albumin were measured on Day 10,
14, and 21.

The patients were assigned into the following four groups in order of
hospitalization;

Group 1: TPN and 20% glucose tube feeding from Day 4 to 13, and
changed to EN from Day 14,

Group 2: TPN was start on Day 4 and continued to Day 21,

Group 3: TPN was administered on Day 4 through 13, and 400
kcal/day of EN was begun on Day 14. The volume of EN was increased
step-wise with concurrent tapering of the TPN, to maintain a total
caloric intake of 25 kcal/kg/day,

Group 4: EN (25 kcal/kg/day) was started on Day 4 and continued
until Day 21.

For tube feeding, a 14-French nasogastric tube was inserted into a
patient’s stomach from the nostril up to a length of 55 to 60 cm at the
time of admission.

The patients were in a head-up position of 45°-to-60° during EN
feedings and kept in this position for 1 hour after finishing the feeding.
In order to avoid diarrhea, the EN of 1 kcal/mL was diluted to 1.5
times with warm water and administered in the diluted form.

Instead of EN, 20% glucose was used in Group 1 based on a report
in a dog mentioning that 20% glucose solution stimulates bowel
movements and increases the blood flow of the superior mesenteric
artery [12].

Figure 2: A: TP: The earliest recovery of TP is recognized in Group
1. TPN and 20% glucose tube feeding were administered in acute
phase and switched to EN at Day 14 in Group 1. In Group 4, who
were administered EN from Day 4 to 21, demonstrated lowest level
of TP at Day 10 and 14. B: Albumin: The most rapid recovery of
albumin is recognized in Group 1. At Day 10 and 14, there was no
difference in albumin reduction among Group 2, 3, and 4. However,
from Day 14 to 21, EN groups (Group 3 and 4) recovered better
than TPN group (Group 2).

Recovery of Total protein
The most rapid recovery in serum TP was recognized in Group 1

(TPN and 20% glucose tube feeding). At Day 10 and 14, statistical
differences were not identified among Groups 1, 2, 3, and 4 (Figure 2).
However, at Day 21, TP level was significantly higher in Group 1 than
in any other groups [Group 1:Group 2 P<0.05, Group 1:Group 3
P<0.01, Group 1:Group 4 P<0.05, Group 2:Group 3 P>0.05, Group
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2:Group 4 P>0.05, Group 3:Group 4 P>0.05]. Group 2, only TPN,
demonstrated same recovery of TP as Group 3 and Group 4 until Day
14; however, TP level was lowest at Day 21. Group 4, EN from Day 4,
showed poorest recovery until Day 14, but recovery of TP and albumin
was better than Group 2 or Group 3 from Day 14 to Day 21.

Recovery of Albumin
Group 1 demonstrated the earliest serum albumin recovery and the

level of albumin was significantly higher in Group 1 than in any other
Groups after Day 10. At Day 10 and 14, there are no difference
between Group 2, 3, and 4; however, Group 2, only TPN, demonstrated
the lowest level of albumin at Day 21 [Group 1:Group 2 P<0.05, Group
1:Group 3 P<0.01, Group 1:Group 4 P<0.05, Group 2:Group 3 P<0.05,
Group 2:Group 4 P<0.05, Group 3:Group 4 P>0.05].

In Group 1 and 2, there were no patients with watery diarrhea.
Watery diarrhea requiring discontinuation of EN was identified in 22
patients among 52 (42.3%) in Group 3, and in 30 patients among 62
(48.4%) in Group 4.

It is obvious in our data that the appropriate nutrition should be
initiated within 48 hours in comatose acute stroke patients after the
onset. Maintaining good nutritional condition is important; however,
more important things for acute stroke patients are controls of blood
pressure, water balance, blood glucose, and electrolytes. It is hard to
control those factors by EN because it is unsure that how much volume
and calories were absorbed from gastrointestinal system. TPN is more
convenient to measure water balance and to control blood glucose and
electrolytes. Hypercatabolism is common in acute severe stroke
patients [13,14] and aggressive nutritional support does not prevent
substantial total protein loss during this hypercatabolic state [15]. In
hypercatabolic condition, a simple glucose solution is more acceptable
than EN, because active administration of amino acids and protein
may adversely affect nitrogen balance and increase the concentration
of blood urea nitrogen [14]. Another disadvantage of an early start of
EN in comatose acute stroke patients was the high incidence of
diarrhea. Even with adequate EN supplementation, diarrhea can occur
in acute phase of severe stroke. Diarrhea accelerates hypovolemia,
hypoproteinemia, and hypoalbuminemia, and might cause unbalance
of electrolytes.

Conclusion
Based on this study, the author concluded that EN is not adequate

for early nutritional support for comatose acute stroke patients. For

comatose acute stroke patients, TPN and 20% glucose tube feeding
must be initiated within 48 hours after stroke onset, and should be
switched to EN after 7 to 10 days.
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