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Abstract

Background Postoperative malnutrition after gastrectomy

is deemed inevitable, which could have prejudicial influ-

ence on survival for gastric cancer patients. A prospective

feasibility study was conducted to evaluate the efficacy of

postoperative oral nutritional supplements.

Methods Stage I–III gastric cancer patients who underwent

distal or total gastrectomy received oral administration of

Racol� NF (Otsuka Pharmaceutical Factory, Japan), a

liquid enteral nutritional formula, as a supplement to reg-

ular meals. Racol� NF administration at a recommended

dosage of 400 kcal/400 ml per day was started within

7 days postoperatively and was continued for 3 months

postoperatively. The primary end point was ratio of the

weight loss at 3 months postoperatively to the preoperative

body weight (body weight loss ratio). Secondary end points

were the adherence to Racol� NF therapy and changes in

body composition.

Results One hundred eighteen patients were registered

before surgery, 82 of whom were eligible for efficacy

analyses. The average rate of body weight loss after

3 months postoperatively was 8.3%. The mean daily intake

of Racol� NF was 211 ml. There was a significant corre-

lation between adherence to Racol� NF therapy and body

weight loss ratio (P\ 0.001). Adherence to Racol� NF

therapy was the only factor that correlated with the body

weight loss ratio among all clinical characteristics by the

multiple linear regression analysis (P = 0.007).

Conclusions Oral nutritional supplementation with

Racol� NF led to a significant reduction in body weight

loss for gastrectomized patients who tolerated more than

200 ml of the nutrient per day compared with those who

could not tolerate this amount.

Keywords Gastric cancer � Gastrectomy � Malnutrition �
Oral nutritional supplements

Introduction

Gastric cancer is the third commonest cause of cancer

death worldwide, and claimed the lives of 723,000 people

in 2012 [1]. Standard gastrectomy continues to play a

major role in the treatment of resectable gastric cancer, and

comprises resection of the distal part of more than two

thirds of the whole stomach along with concomitant lym-

phadenectomy [2]. Postoperative malnutrition due to,

among other things, the loss of reservoir function in the
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upper gastrointestinal tract is deemed inevitable [3], and

patients who underwent open distal gastrectomy demon-

strated body weight loss (BWL) of 13% in the 6 months

postoperatively, whereas those who underwent total gas-

trectomy lost 17% of body weight [4].

Malnutrition after gastrectomy has long been considered

to be associated with postoperative complications and

morbidity [5, 6], which in itself could have prejudicial

influence on survival for gastric cancer patients after

curative surgery [7, 8]. In addition, adjuvant chemotherapy

is a standard component of treatment for advanced gastric

cancer in Japan [9], and excess BWL after gastrectomy has

been reported to compromise the duration of S-1

monotherapy [10]. In the Medical Research Council

Adjuvant Gastric Cancer Infusional Chemotherapy

(MAGIC) trial, which examined the benefit of periopera-

tive chemotherapy [11], a clear difference in the adherence

to the identical chemotherapeutic regimen was observed

between the preoperative phase and the postoperative

phase. These findings suggest that there should be room for

improvement in the treatment outcome of gastric cancer

patients through the provision of some form of nutritional

support postoperatively.

The European Society for Clinical Nutrition and Meta-

bolism (ESPEN) introduced the concept of oral nutritional

supplements (ONS) to the ESPEN guidelines on enteral

nutrition [12]. Oral nutritional supplementation is defined

as supplementary oral intake of dietary food for special

medical purposes in addition to the normal food. In the

ESPEN guidelines on enteral nutrition for surgery, patients

who do not obtain their energy needs from normal food are

encouraged to take ONS during the preoperative period

[13]. However, there is paucity of evidence for a benefit of

prolonged postoperative nutritional intervention that con-

tinues after discharge from the hospital among those who

have undergone gastrectomy.

As an attempt to clarify this issue, the Chubu Clinical

Oncology Group (CCOG) conducted a prospective multi-

center trial (CCOG1301) to explore the feasibility and

effectiveness of ONS among patients with gastric cancer

with the BWL ratio as the primary end point. Supple-

mentation with Racol� NF (Otsuka Pharmaceutical Fac-

tory, Japan), a liquid enteral nutritional formula, began

after surgery and was continued for 3 months.

Patients and methods

Patient eligibility

Eligibility criteria included (1) patients aged 20 years or

older, (2) preoperative diagnosis of stage I, II, or III gastric

cancer, (3) patients in whom distal or total gastrectomy was

planned, (4) Eastern Cooperative Oncology Group perfor-

mance status of 0–2, (5) body mass index less than 25 kg/

m2, (6) ability to take an enteral feeding product in con-

junction with oral ingestion, and (7) written informed

consent from the patient after the nature of the study had

been explained. Exclusion criteria included synchronous or

metachronous second primary malignancy, active infec-

tions, necessity of diet or fluid restriction along with other

treatments for the concurrent disease, severe or uncon-

trolled concomitant illness accompanied by weight loss,

patients who underwent neoadjuvant chemotherapy, con-

traindication for taking Racol� NF, patients with a pace-

maker or severe cardiac arrhythmia, and pregnant or

lactating women.

Study design

CCOG1301 is a prospective, multicenter clinical trial

conducted at 17 institutions in the Chubu district of Japan.

The study protocol was approved by the independent ethics

committee or institutional review board of each partici-

pating institution. This trial was registered with the

University Hospital Medical Information Network

(UMIN000011410).

After patients had been checked for eligibility, the

patients were registered before undergoing surgery. Oral

nutritional supplementation with Racol� NF as a supple-

ment to regular meals was to be started within 7 days

postoperatively and continued for 3 months postopera-

tively until the 90th postoperative day.

The primary end point was BWL ratio at 3 months

postoperatively. The sample size was kept small at 100

patients, which is a realistic number for enrollment by the

participating institutions within the given time that would

nevertheless produce preliminary data to generate

hypotheses for a future randomized trial to formally

address the benefits of ONS. The secondary end points

were adherence to Racol� NF therapy, changes in body

composition at 3 months postoperatively and changes in

serum biochemistry at 3 months postoperatively.

Treatment

Patients received oral administration of Racol� NF as a

supplement to regular meals. Administration of Racol� NF

at a recommended dosage of 400 kcal/400 ml per day was

to be started within 7 days postoperatively and continued

for 3 months. The time at which Racol� NF was taken

during the day and the amount taken were left to the dis-

cretion of the patients. Racol� NF intake after the first

3 months postoperatively was not stipulated. Dose reduc-

tion or interruption of Racol� NF therapy was to be con-

sidered in the event of the adverse effects related to
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Racol� NF such as diarrhea, abdominal pain, and vomit-

ing. Patients with a diagnosis of stage II or stage III gastric

cancer pathologically except those with pT1pN2 or

pT3pN0 status were to be given evidence-based adjuvant

chemotherapy with S-1 for 12 months according to the

Japanese treatment guidelines for gastric cancer [2].

Nutritional medication other than Racol� NF was not

allowed.

Assessments

Patient characteristics including vital signs, Eastern

Cooperative Oncology Group performance status, and

clinical backgrounds were assessed and recorded within

14 days before surgery after written informed consent had

been obtained from the patients. Measurements of body

composition and serum biochemistry were performed at the

baseline (preoperatively) and at 1, 2, and 3 months after the

gastrectomy with the allowance for a deviation in the

measurement day of ±7 days. Body weight, muscle mass,

and fat mass were measured by segmental multifrequency

bioelectrical impedance analysis performed with a DC-320

body composition analyzer (Tanita, Tokyo, Japan). The

height and the waist circumference of each patient were

measured before each evaluation of body composition as

parameters that were mandatory for calculation of body

composition data.

Data on treatment adherence were collected through

questionnaires completed by the patients. A dedicated cup

with a scale showing the 50-ml line was delivered to each

patient for measurement of the daily Racol� NF intake.

The daily oral food intake, which was rated as 0%, 25%,

50%, 75%, or 100% in relation to the preoperative level of

oral ingestion, was simultaneously collected through the

questionnaire.

Statistics

The full analysis set was the major analysis object for the

purpose of effective assessment, and was defined as those

patients who took Racol� NF at least once during the

defined period. The Wilcoxon signed-rank test was used to

assess body weight change before and 3 months after

surgery. Correlation between adherence to Racol� NF

therapy and BWL was analyzed. Patients were divided into

two cohorts according to their adherence to Racol� NF

therapy or the oral food intake. The chi-square test, Fish-

er’s exact test, and the Mann–Whitney U test were used to

assess differences between the two groups. The linear

mixed model was used to compare BWL throughout the

defined postoperative period between the two groups.

Multiple linear regression analysis was conducted to

explore the factors related to BWL. Differences were

considered significant at P\ 0.05. All statistical analyses

were performed with IBM SPSS Statistics version 23.0

(IBM, Armonk, NY, USA).

Results

Patients

From October 2013 to September 2014, 118 patients

were enrolled before surgery from 12 institutions, and

data for 82 patients were available for efficacy analyses.

The 36 patients deemed ineligible consisted of 13

patients whose adherence records could not be retrieved

at the end of the treatment period, 11 patients who were

found to have stage IV disease pathologically, 8 patients

who failed to start taking Racol� NF within 7 days

postoperatively, and 4 patients with other reasons

(Fig. 1). The clinicopathological features of the patients

are given in Table 1.

Treatment adherence

The total intake of Racol� NF during the 3 months

postoperatively was divided by the recommended amount

of Racol� NF (400 ml 9 83 days = 33,200 ml) to cal-

culate the relative dose intensity of Racol� NF in each

patient. The average dose intensity of Racol� NF was

52.7% (95% CI 46.5–58.8%), which was equivalent to

211 ml (95% CI 186–236 ml) as the daily Racol� NF

intake (Fig. 2). No severe adverse effects that required

medical attention or life-threatening events related to

Racol� NF were observed. There were some gastroin-

testinal disorders, including diarrhea in two patients

(2.4%), appetite loss in one patient (1.2%), and nausea in

one patient (1.2%), that were reversible after cessation of

the drug.

Registra�on (n = 118) 

n 

Eligible (full analysis set) 82 

Nonrecoverable adherence records    13 

11Pathological stage IV

Failure to start Racol® NF therapy 8 

4srehtO

Fig. 1 CONSORT diagram
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Treatment outcome

The median body weight before gastrectomy was 57.4 kg

(35.7–77.7 kg). This declined significantly to 52.6 kg

(33.8–73.0 kg) after 3 months postoperatively (Fig. 3a).

The average rate of BWL after 3 months postoperatively

compared with the preoperative body weight was 8.3%

(95% CI 7.1–9.4%) (Fig. 3b). There was a statistically

significant correlation between the rate of BWL and

adherence to Racol� NF therapy, with a regression

coefficient of 0.427 (P\ 0.001), which meant that greater

adherence to Racol� NF therapy could result in less BWL

after gastrectomy (Fig. 4).

Next, patients were arbitrarily categorized into two

groups according to their adherence to Racol� NF therapy to

evaluate how oral nutritional supplementation influenced the

clinical outcomes, including the body composition and

serum biochemistry, during the postoperative period. Forty-

one patients who on average took more than 200 ml of

Racol� NF per day were classified into the high-adherence

group (H group). The remaining 41 patients, who took less

than 200 ml of Racol� NF per day, were classified into the

low-adherence group (L group). The mean daily intake of

Racol� NF was 304 ml (95% CI 282–326 ml) in the

H group and 117 ml (95% CI 95–140 ml) in the L group.

The clinicopathological features of the patients according to

adherence to Racol� NF therapy are given in Table 2. There

were no significant differences in the clinicopathological

characteristics except for sex between the two groups. The

H group was associated with significantly more constrained

BWL than the L group at 3 months postoperatively

[(6.1 ± 4.3)% vs (10.4 ± 5.2)%, P\ 0.001] (Fig. 5a).

Assessment by a linear mixed model revealed that the

H group maintained the body weight from 1 to 3 months

postoperatively, whereas the L group continued to lose

weight throughout the 3-month period (P\ 0.001). There

was a significant difference in the percentage of body fat loss

between the two groups [(18.4 ± 18.5)% for the H group vs

(28.2 ± 17.3)% for the L group, P = 0.015] (Fig. 5b),

whereas difference in the percentage ofmusclemass losswas

not significant at 3 months postoperatively [(3.7 ± 5.0)%

for the H group vs (5.5 ± 5.1)% for the L group,

P = 0.192] (Fig. 5c). There was no difference between the

two groups according to the serum biochemistry data.

The total oral food intake was aggregated from the

questionnaires. The ratio of the total number of days for

which patients had a meal intake of 75% or more compared

with the preoperative ingestion was similar between the two

groups (39% for the H group vs 36% for the L group), that

for a meal intake from 50% to less than 75% was similar

between the two groups (38% for the H group vs 33% for the

L group), and that for meal intake of less than 50% was also

similar between the two groups (23% for theH group vs 30%

for the L group), which meant that both groups were com-

parable in terms of the oral food intake (P = 0.499). In

addition, the patients were categorized into two groups

stratified by the postoperative oral food intake to evaluate

how that influenced the BWL and adherence to Racol� NF

therapy. In this analysis, 56 patients who took 50% or more

of the preoperative oral food intake during more than half of

the observation period were classified into the robust oral

ingestion group (R group), and the remaining 20 patients

were classified into the unstable oral ingestion group

Table 1 Characteristics of patients (N = 82)

Variable Value

Sex

Male 60

Female 22

Age(years) 67.1 ± 8.5

BMI before surgery (kg/m2) 21.8 ± 2.1

EGOG performance status

0 78

1 4

Approach

Open 51

Laparoscopic 31

Surgical procedure

DG 57

TG 25

Lymph node dissection

D1 5

D1? 25

D2 50

D2? 2

Reconstruction method

B1 32

RY 46

B2 3

IP 1

Combined resection

Yes 24

No 58

Pathological stage

I 39

II 15

III 28

Adjuvant chemotherapy

Yes 33

No 49

B1 Billroth I, B2 Billroth II, BMI body mass index, DG distal gas-

trectomy, ECOG Eastern Cooperative Oncology Group, IP interpo-

sition of jejunum, RY Roux-en-Y, TG total gastrectomy
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(U group). Six patients who did not respond to the ques-

tionnaire were excluded. The R group was associated with

less BWL than the U group at 3 months postoperatively,

although not significantly so [(7.3 ± 4.5)% vs

(10.3 ± 5.8)%, P = 0.058]. In addition, the mean daily

Racol� NF intake was significantly greater in the R group

than in the U group [215 ml (95% CI 188–243 ml) vs

174 ml (95% CI 109–239 ml), P = 0.025].

We also made a comparison between different surgical

procedures. The difference in the degree of BWL between

the H group and the L group at 3 months postoperatively

was statistically significant among patients who underwent

distal gastrectomy [(4.9 ± 4.0)% vs (9.5 ± 4.0)%,

P\ 0.001], but not among those who underwent total

gastrectomy [(9.1 ± 3.2)% vs (12.6 ± 6.7)%, P = 0.097].

This may reflect a detrimental effect of total gastrectomy

besides the issue of sample size.

The multiple linear regression analysis has shown,

however, that adherence to Racol� NF therapy was the

only factor that correlated with BWL ratio among all

clinical characteristics, including the percentage of total

oral food intake of 50% greater and the extent of gastrec-

tomy (P = 0.007).

Discussion

The efficacy of nutritional support to manage postoperative

malnutrition for gastric cancer patients is yet to be robustly

proven, although it has become recognized that poor

nourishment could trigger unfavorable treatment outcomes

not only among postgastrectomy patients but also in those

with virtually any kind of debilitating disease. Patients with

advanced gastric cancer face a major challenge of receiving

adjuvant chemotherapy and tolerating subsequent adverse

events during the time when their food intake is unstable.

Oral nutritional supplementation as advocated in ESPEN

guidelines can be an appropriate concept from the view-

point of its synonym ‘‘sip feeds’’ for those with alteration

of the upper gastrointestinal tract. We attempted to deliver

an oral nutritional supplementation program to patients

after gastrectomy using Racol� NF for 3 months postop-

eratively and found that patients who tolerated 50% or

more of the initially planned dose of Racol� NF benefited

from significantly reduced BWL compared with those who

failed to do so. The study was a failure in that the initial

planned dose of 400 ml to load 400 kcal in addition to the

regular meal was intolerable for most of the patients, but

the study provided a new finding that nutritional support

aiming for that dose did seem meaningful in the study

population. Rather unexpectedly, the extent of gastrectomy

had little impact on the adherence to Racol� NF therapy.

Thus, Racol� NF at the proposed dose could be recom-

mended regardless of the type of surgery for a future trial to

explore oral nutritional supplementation after gastrectomy,

especially for patients who are to undergo postoperative

adjuvant chemotherapy.

The present study simultaneously shed light on the diffi-

culty to boost oral intake followed gastrectomy. Again, the

average adherence to Racol� NF intake in addition to reg-

ular food was nearly half of what was expected in advance.

Patients after gastrectomy originally experience several
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Fig. 2 Adherence to Racol� NF therapy. The total intake of

Racol� NF during the 3 months postoperatively was divided by the

recommended amount of Racol� NF (400 ml 9 83 days =

33,200 ml) to calculate the relative dose intensity of Racol� NF in

each patient. The maximum adherence was 99.4%, whereas the

minimum was 0.2%. The average daily Racol� NF intake was 211 ml

(95% CI 186–236 ml)
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symptoms caused by loss of part or all of the stomach.

Intensive patient education by a nutrition support team to

increase of the number of feeding opportunities to cover the

small amount tolerated per occasion as well as for patients to

adhere to an adequate oral nutritional supplementation pro-

gram would be useful to reduce the BWL [14].

In this series, patients in the H group retained signifi-

cantly greater fat mass compared with patients in the

L group. The degree of muscle mass depletion was not

statistically different between the two groups, although the

L group did continue to lose muscle mass during the

3 months postoperatively, whereas the H group demon-

strated slight recovery of the muscle mass loss after

2 months postoperatively. Thus, reduction in BWL is the

consequence of body fat preservation owing to sufficient

oral nutrition. Recently, sarcopenia, which is characterized

by a progressive and generalized decrease in the amount

and strength of skeletal muscle, was shown to be associated

with poor outcomes in several malignancies [15, 16]. It has

also been reported that sarcopenia is a significant risk

factor for postoperative complications and survival fol-

lowing gastrectomy [17, 18]. Since the lean body mass

Table 2 Patient characteristics

classified by adherence to

Racol� NF therapy

Variable Low-adherence group (n = 41) High-adherence group (n = 41) Pa

Sex

Male 25 35 0.042

Female 16 6

Age (years) 66.6 ± 8.8 67.5 ± 8.4 0.335

BMI before surgery (kg/m2) 22.2 ± 1.7 21.4 ± 2.4 0.131

ECOG Performance status

0 38 40 0.305

1 3 1

Approach

Open 26 25 0.820

Laparoscopic 15 16

Surgical procedure

DG 28 29 0.810

TG 13 12

Lymph node dissection

D1 2 3 0.350

D1? 15 10

D2 24 26

D2? 0 2

Reconstruction method

B1 15 17 0.672

RY 24 22

B2 1 2

IP 1 0

Combined resection

Yes 26 32 0.225

No 15 9

Pathological stage

I 20 19 0.971

II 7 8

III 14 14

Adjuvant chemotherapy

Yes 23 27 0.371

No 19 14

B1 Billroth I, B2 Billroth II, BMI body mass index, DG distal gastrectomy, ECOG Eastern Cooperative

Oncology Group, IP interposition of jejunum, RY Roux-en-Y, TG total gastrectomy
a The chi-square test, Fisher’s exact test, and the Mann–Whitney U test were used to assess differences

between the two groups
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during the early postoperative phase has been considered a

surrogate of adherence to postoperative adjuvant

chemotherapy [19], and has often been reported to be

associated with quality of life [20], some considerations

may be required not only to minimize the BWL but also to

preserve the lean body mass. Our data suggest that suffi-

cient intake of Racol� NF may contribute in this aspect as

well.

Before surgery 3 months a�er surgery 

(kg) 

52.6 kg 
33.8 kg 
73.0 kg 

8.3 ± 5.2 (%) 

(%) 

Average 

Median 57.4 kg 
Min. 35.7 kg 
Max. 77.7 kg 

Ra
�o

 o
f b

od
y 

w
ei

gh
t l

os
s  

Bo
dy

 w
ei

gh
t 

a b Fig. 3 Body weight loss during

the 3 months postoperatively.

a Body weight change before

surgery and 3 months after

surgery: It was statistically

significant by the Wilcoxon

signed-rank test that the median

body weight 57.4 kg before

gastrectomy declined to 52.6 kg

after 3 months postoperatively.

b Body weight loss ratio: body

weight loss after 3 months

postoperatively was divided by

the preoperative body weight,

which gave the average

percentage body weight loss,

8.3%

Adherence to Racol® NF therapy

Bo
dy

 w
ei

gh
t l

os
s r

a�
o

(%) 

(%) 

Regression coefficient: 0.427 
P < 0.001 

Fig. 4 Relation between body

weight loss and adherence to

Racol� NF therapy. There was

a statistically significant

correlation between the body

weight loss ratio and adherence

to Racol� NF therapy by

correlation analysis. Therefore,

greater adherence to Racol� NF

therapy could result in less body

weight loss after gastrectomy
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Since our effort to adopt oral nutritional supplementa-

tion only postoperatively along with the duration of

3 months does not seem sufficient to avoid depletion of the

muscle mass, a program incorporating intensive preopera-

tive nutritional support and perhaps using other nutrients

could be considered and explored. Indeed, nutritional

formulae have not been standardized after gastrectomy,

although several kinds of nutritional supplements have

been introduced. In the current study, we used Racol� NF,

taking advantage of some favorable features from a nutri-

tional perspective. It consists of the three major nutrients,

with 62% carbohydrate, 20% fat, and 18% protein, in what

Body weight change a 

Body fat change b 

Fig. 5 Change of body

composition between the two

groups, with a score of 100%

representing the preoperative body

composition. a Body weight

change. It was statistically

significant that the high-adherence

group (H group) maintained the

percentage of body weight loss

(BWL) from 1 month to 3 months

postoperatively by the linear

mixed model and that high

adherence exerted a more

constraining influence on body

weight loss than did low adherence

at 3 months postoperatively by the

Mann–Whitney U test. b Body fat

change. The patients in the

H group retained significantly

greater fat mass compared with

patients in the low-adherence

group (L group) at 3 months

postoperatively by the Mann–

Whitney U test. c Muscle mass

change. The degree of muscle

mass depletion was not

statistically different between the

two groups. POM postoperative

month
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is thought to be the optimal equilibrium. In addition, the

proportion of omega-3 and omega-6 essential fatty acids in

Racol� NF is adjusted to be 1:3, which is considered

within the desirable range for reducing the risk of chronic

diseases and some malignancies [21]. On the other hand, an

eicosapentaenoic acid (EPA)-enriched diet reportedly pre-

served lean body mass after esophageal cancer surgery,

suggesting that EPA has beneficial effects on body com-

position in patients who undergo major surgery [22]. In the

human body, a-linolenic acid is metabolized to eicosate-

traenoic acid by D6 desaturase, and subsequently

eicosatetraenoic acid is metabolized to EPA by D5 desat-

urase. Finally, EPA is metabolized to docosahexaenoic

acid. EPA-containing nutritional supplements will be use-

ful as ONS for patients after gastrectomy from that view-

point. Elental� (EA Pharma, Japan), with a low fat content

and that contains amino acids, which do not require

digestion as a source of nitrogen, was reported to be

effective in reducing postoperative weight loss in gastric

cancer patients undergoing gastrectomy [23]. Although

oral nutritional supplementation with Racol� NF has

shown some promise in the present study, comparative

trials are still required to find the most appropriate nutri-

tional agent or a combination of agents to manage post-

gastrectomy status with organic and functional alterations

in the digestive system.

Our study has several limitations. All patients were

Japanese, and both safety and efficacy data would be

applicable only in the Far East [24]. The study was not a

randomized trial, comprising one arm. Patients freely

consumed both Racol� NF and ordinary food. Although

the data for Racol� NF intake were accumulated with

utmost care, the data for oral ingestion were not sufficiently

precise to calculate the actual dietary caloric intake.

Although the multiple linear regression analysis was con-

ducted to adjust the data for the influence of oral food

intake, it remains difficult in this study to nullify the pos-

sibility that it was the eating capacity of the patients in the

H group rather than the amount of Racol� NF tolerated

that ultimately influenced the outcome. The sample size

was too small and the observation period too short to see

whether oral nutritional supplementation affected long-

term outcomes such as overall survival and progression-

free survival. Further clinical trials that could overcome

these issues are desired to clarify the optimal nutritional

intervention for those who need gastrectomy in the future,

and the current study could be help to design such trials.

In conclusion, oral nutritional supplementation with

Racol� NF led to a significant reduction in body weight

loss for gastrectomized patients who tolerated more than

200 ml of the nutrient per day compared with those who

could not tolerate this amount.
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