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Abstract

Frail institutionalized elderly people have a high prevalence of nutritional risk factors,
undernutrition, weight loss, and nutrition-related morbidity and excess mortality. Little informnation is
available on effective means to intervene in this setting. The purpose of the present study was to clarify
the usefulness of a digestive enzyme drug for the frail institutionalized elderly. A 25-wk intervention
trial was performed in 36 frail elderly people (10 men, 26 women). Subjects were assigned to digestive
enzyme drug intervention group (n=19) and control group (@=17). Of 36 subjects, 13 of the
intervention group and 11 of the control group underwent follow-up examination. Serum albumin and
HDL-cholesterol levels increased significantly in the intervention group, while in the control group,
the changes were not significant. Serum aspartate aminotransferase increased significantly in the
intervention group, while in the control group, the change was not significant. There were no
significant changes in the other variables in either group. The results of this study imply that the
digestive enzyme drug is a practical means to improve nutritional status among the frail

institutionalized elderly.

Introduction

Nutritional status 1s strongly related to diseases 1-3), physical function 4,5), life satisfaction 6),
and life expectancy 3,7-11) in the elderly. Overnutrition is the risk factor for ischemic heart disease for
the middle aged, while undernutrition is the apparent risk factor for infectious diseases and even for
ischemic heart disease in the elderly 1).

There are two types of undernutrition: one is from protein-energy undernutrition, and the other
is from chronic insufficiency of dietary fiber, calcium, and iron. Undernutrition in the elderly results
mainly from protein-energy undernutrition 12,13). The prevalence of undernutrition in the United
State is higher than that in Japan, and is related to demographic factors, socio-economic factors, and
loss of physical function. One cause of undernutrition of the Japanese elderly is the traditional idea
that meat eating carries a stigma, such as ‘fish is good and meat is not good for the elderly’ , since
Buddhism entered Japan long ago 14). Nutrition education is the most useful tool to extinguish this
superstition 15).

Frail institutionalized elderly people tend to undernutrition though meals are served every day.
This is because of chronic diseases, leaving meals 16,17), and loss of chewing ability 18,19).

We proposed the hypothesis that a digestive enzyme drug would improve overall nutritional
status of the frail institutionalized elderly. Several studies have reported the usefulness of a digestive
enzyme drug for postgastrectomy patients 20) and for postpancreatectomy dogs 21). It has been
suggested that the digestive enzyme drug is useful for the elderly 22), but there is no substantiated

research on the utility for the elderly.



Subjects and Methods

One hundred residents, aged 65 or older living in a nursing home in a suburb of Tokyo, were
recruited for the study. Of 100 residents, 93 residents except those who stayed outside facilities or
hospitalized individuals were divided randomly into 2 groups, matched with sex, age, activities of
daily living, and bodv mass index (BMI) (Table 1). After signing informed consent forms by the
subjects and their proxies, which had been approved by the ethics committee of the Tokyo
Metropolitan Institute of Gerontology (No.1997-21), 36 residents took part in the survey (Table 2).

The baseline survey was carried out in July 1998. In the survey, serum albumin, total cholesterol,
HDL cholesterol, iron, blood urea nitrogen, zinc, Vitamin E, uric acid, aspartate aminotransferase,
alanine aminotransferase, hemoglobin Alc, hemoglobin, hematocrit, red blood cell count, white blood
cell count, body weight, and amount of the remains of daily meals were determined. The staff of the
facility determined the remains of daily meals.

The intervention group received the marketed digestive enzyme drug (Biodias, Amano
Pharmaceutical Co., Ltd.; biodiastase 45mg, lipase AP12 10mg, newlase 30mg) 3 times/day after
meals for 6 months. The follow-up survey was conducted in January 1999. Comparisons of continuous
variables between the baseline variables and the follow-up variables were performed with paired

t-test.

Results

Out of the 93 residents identified as eligible and who were asked to participate in the baseline survey,
36 received the baseline survey. There were no significant differences in sex and age between the 2
groups at the baseline survey (Table 1, 2). Among the subjects, 6 (31.6%) of the intervention group and
6 (35.3%) of the control group were regarded as independent in basic activities of daily living. In
regard to feeding ability, 9 (47.4%) of the intervention group and 8 (47.1%) of the control group were
independent, and 5 (26.3%) of the intervention group and 4 (23.5%) of the control group were fully
dependent.

As shown in Table 3, 13 of the intervention group and 11 of the control group underwent follow-up
examination. Among the determined variables, there was no difference in amount of the remains of
daily meals between groups. There was also no significant change in body weight in either group
(Table 4).

Means and SDs for the blood component variables at the baseline and the follow-up are provided in
Table 5. Serum albumin level increased significantly in the intervention group, while in the control
group, the change was not significant. There were no significant changes in serum total cholesterol
levels in either group. Serum HDL-cholesterol level increased si gnificantly in the intervention group,
while in the control group, the change was not significant. Aspartate aminotransferase increased

signiticantly in the intervention group, while in the control group, the change was not significant.



There were no significant changes in the other variables in either group.

Discussion

One convenient method for evaluating nutritional status is to evaluate the bodv build. The result of
our former study has clarified that BMI for the elderly had a U-shaped relationship with all-cause
mortality in both sexes 9). Other studies showed that serum total cholesterol for the elderly also had a
U-shaped relationship with all-cause mortality. The previous study showed that for the 70 years old
elderly, lowest relative risk for mortality was at TC between 190 and 219 mg/dL for men, and at TC
between 220 and 249 mg/dL for women. The TC levels in the present study were considered lower
than the optimal level. Low cholesterol levels were also associated with decline of physical function
and depressive symptoms for the elderly 5,6). In the present study, changes in body weight and TC in
the intervention group were desirable, though there were no statistically significant differences.

In the present study, HDL-cholesterol level increased significantly in the intervention eroup. It

has been well known that high HDL-cholesterol level is the preventive factor for ischemic heart
disease. Further, Shibata et al demonstrated that high HDL-cholesterol level was related both to
decreased all causes mortality and cancer mortality in the elderly 3). The results of our study suggested
that the digestive enzyme drug would improve life expectancy of the frail institutionalized elderly.
More than cholesterol, serum albumin has been related to physical health in the elderly. Among the
elderly, significant negative association was found between serum albumin level and mortality 9,10).
Low albumin level was also regarded as a risk factor for declining basic activities of daily living 24). It
seems that serum cholesterol level relates to an emotional quality of life and higher functional
competence, and serum albumin level relates to the basic physical function 24). It was thought that the

digestive enzyme drug improved nutritional status of the elderly, because the serum albumin levels

increased significantly in the intervention group, in the light of the fact that serum albumin in the

elderly declines with aging in general. Though there was no significant difference in the control group,
there was a tendency to increased albumin level. This might be due to the intervention effect and
seasonal variation.

In conclusion, the results of this study imply that the digestive enzyme drug is practical for
improving nutritional status among the frail institutionalized elderly, as the digestive enzyme drug is

convenient and cost-saving with few side effects.
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Table 1. Comparison of eligible subjects on background variables

Intervention group

Control group

Male (N) 12 12
Female (N) 35 34
Total 47 46
Age (Mean+S.D.) - 79.149.8 80.449.0
BMI (Meant+S.D.) kg/m* 19.1+3.5 19.413.5
Table 2. Respondents at the baseline survey
Intervention group Control group
Male (N) 6 4
Female (N) 13 13
Total 19 17
Age (Mean+S.D.) 77.2+12.1 80.4+7.3

Table 3. OQutcomes of subjects in the follow-up, 6 months later

Intervention group

Control group

Discharge 2 3
Impossible to collect blood 1 0
Discontinue (Dropout) 3 -
Admit 0 3
Follow-up 13 (Male: 4, Female: 9) 11 (Male: 3, Female: 8)
Age * (MeantS.D.) 76.2+13.7 77.545.1
*: Mean age for the follow-up groups
Table 4. Change in body weight for intervention group and control group
Group Baseline Follow-up P
Intervention group 45.2+8.4 45.7+7.9 n.s.
Body weight (Kg) -
Control group 41.1+46.0 40.6%5.1 n.s.




Table 5. Changes in blood components for intervention group and control group

Variables Group Baseline Follow-up D
o Intervention group 3.98+0.21 4.24+0.26 <0.05
Albumin (g/sL)
Control group 3.88+0.45 4.00+0.71 LS.
Intervention group 180.8+26.5 192.0+40.9 n.s.
Total cholesterol (mg/dL)
Control group 174.3+40.1 170.8+42.2 I.S.
Intervention group 46.5+14.2 53.5+16.6 <0.001
HDL-chelesterol (mg/dL) B
Control group 53.7+15.8 54.6+17.9 n.s
Intervention group 65.9+35.0 71.2+34.6 n.s
Serum iron (mcg/dL) _
Control group 67.5+30.7 64.9+31.3 n.s
_ Intervention group 13.4+2.9 14.2+3.3 I.s.
Blood urea nitrogen (mg/dL)
Control group 16.0+4.1 16.2+3.7 n.s.
_ Intervention group 74.1+8.4 76.5+13.9 ns
Zinc (meg/dL) _
Control group 74.8+17.3 69.5+15.8 ns
) Intervention group 1.02+0.31 1.01+0.31 I.S.
Vitamin E (mg/dL) _
Control group 1.12+0.44 1.07+0.30 LS.
S Intervention group 5.4+1.3 4.7+1.3 ns
Uric acid (mg/dL)
Control group 4.8+1.2 4.6+1.0 n.s.
Aspartate aminotransferase Intervention group 19.5+4.1 21.9+5.2 <0.05
(U/L) Control group 28.0+12.7 25.7+12.3 LS.
) ) Intervention group 13.4+7.0+ 16.1+9.6 I.S.
Alanine aminotransferase (U/L)
Control group 23.3+21.6 21.4+18.1 n.s.
, Intervention group 5.2+0.4 5.2+0.4 ns
Hemoglobin Alc (%)
Control group 5.3+0.6 54+0.8 n.s
) Intervention group 12.1+2.0 12.3+2.2 n.s
Hemoglobin (g/dL)
Control group 12.6+1.4 12.2+1.9 LS.
' Intervention group 37.9+5.7 38.5+6.3 I.S.
Hematocrit (%)
Control group 38.6+5.0 37.8+6.5 n.s
Red blood cell count Intervention group 404-+50 409+48 n.s.
(millions/mm3) Control group 413+34 402+72 n.s
o Intervention group 5930+825 6000+1543 n.s
White blood cell count (/mm3) ) )
Control group 5872+1735 6136+1492 n.s




