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Post-discharge oral nutritional supplementation after surgery for
gastrointestinal cancer: Real or marginal gains?
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Nutritional interventions that target the postoperative and post-discharge periods have
been under investigation for several decades. One of the first randomized controlled trials
(RCT) that used postoperative oral nutritional supplements in patients undergoing major
gastrointestinal surgery saw only 40 of the 54 participants enrolled complete the study [1].
Participants were randomized to receive a normal ward diet postoperatively or the same
diet supplemented ad libitum by an oral nutritional sip feed commencing from the day they
were adjudged to be capable of ingesting free fluids to the day of discharge. The authors
reported that the mean daily energy and protein intakes were 700 kcal/day (2.9 MJ/day) and
13 g/day greater respectively in the intervention group than in the control group (P<0.0001).
While weight remained stable in the intervention group, those in the control group lost
approximately 5 kg by the time of discharge. Muscle function declined to a greater extent

(P<0.03) and infectious complications were higher (P<0.02) in the control group.

The same group of investigators [2], demonstrated within the setting of a two phase RCT
that initial postoperative oral nutritional supplementation improved nutritional status during
the inpatient period. However, in the post-discharge phase of the trial, continuation of
supplementation for 4 months in the intervention group led to no appreciable differences in
outcomes, including nutritional status, postoperative complications and quality of life.
Nevertheless, at the turn of the 21% century, enteral nutritional supplementation in
malnourished surgical patients during the post-discharge period was shown to lead to
statistically significant improvements in nutritional status, quality of life, and morbidity [3].
Despite this study [3], and other similar ones subsequently [4], meta-analyses have shown
little or no benefit [5, 6] and doubts still surround the nutritional gain, improvement in

quality of life and the economic benefit of post-discharge oral nutritional supplementation.
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It is, therefore, not surprising that although recommended, post-discharge nutritional

supplementation is not standard care even in the era of enhanced recovery after surgery [7].

It is now accepted that up to 40% of patients presenting with gastrointestinal cancer will
have a degree of malnutrition and weight-loss, and a smaller proportion will have cancer
cachexia [8]. The preoperative and postoperative periods, therefore, are an obvious target
for nutritional intervention and support. Several RCTs, and recent systematic reviews and
meta-analyses [8, 9] derived from these have pointed to the benefits of specific nutritional
support or interventions during these periods. However, in patients with gastrointestinal
cancer, it is noteworthy that the tumor burden, systemic inflammation, increased basal
metabolic activity and the lack of appetite that ensues potentiate loss of weight and
malnutrition to an extent that is unlikely to be counteracted completely by perioperative
nutritional support alone. Additionally, although these patients often have neoadjuvant and
adjuvant treatments such as chemotherapy, radiotherapy or both, those who are
nutritionally depleted are less likely to tolerate these therapies [10]. Therefore, continuation
of nutritional support and supplementation, beyond the initial preoperative and immediate
postoperative periods, into the post-discharge phase seems an attractive and potentially

important frontier in the nutritional care of patients with gastrointestinal cancer.

The concept of post-discharge nutritional care itself is not novel [2-6]. However,
contemporary studies that have focused on patients with gastrointestinal cancers in
particular are sparse. A recent RCT on 104 participants who underwent surgery for gastric or
colorectal cancer showed that participants receiving post-discharge oral nutritional
supplements had a significant increase in body weight at 60 and 90 days when compared

with controls who received dietary advice alone. However, no differences between groups
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were noted in anthropometric measurements, nutrition-related laboratory tests, or quality
of life indicators [11]. It is for this reason that the two RCTs from the same center and using
similar methodology published in this issue of Clinical Nutrition [12, 13], addressing two

distinct gastrointestinal cancers evoke interest.

Gastric cancer and post-discharge nutrition

In this single center, non-blinded RCT, 353 patients were randomized but 337 who
completed the study per protocol were included in the analysis [12]. The intervention group
consisted of 171 participants who received 370 ml of oral nutritional supplements daily with
dietary advice and the control group comprised 166 who received dietary advice alone.
Following 3 months of oral nutritional supplementation, weight loss was significantly less,
and body mass index and skeletal muscle index were significantly higher in the oral
nutritional supplementation group than in the control group (P<0.05). Additionally, although
the prevalence of sarcopenia at baseline was similar in both groups, significantly more
participants in the control group were sarcopenic at three months than those in the
intervention group. However, there were no differences in readmission rates or in the
overall quality of life as defined by the global health status. Nevertheless, specific symptoms
scales, fatigue (P=0.035) and appetite loss (P=0.013) were significantly lower in the

intervention group.

Colorectal cancer and post-discharge nutrition

In the second RCT, 232 participants who underwent surgery for colorectal cancer surgery
were randomized and 212 participants were analyzed per protocol. There were 105 who

received oral nutritional supplements and 107 in the control group [13]. The mean oral
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supplement intake was 410 ml/day. At three months, the skeletal muscle index was
significantly greater in the oral nutritional supplementation group and significantly fewer
participants were sarcopenic than in the control group. However, no significant differences
were found between the two groups in terms of weight, weight loss, body mass index,
serum albumin and hemoglobin concentrations. There was no difference in readmission rate
or quality of life indices. From an economic standpoint, the lack of impact on overall quality
of life and readmission rates renders the intervention difficult to recommend when taken on

its own value.

Critique of the two studies

Although both studies have a relatively large sample size when compared with other similar
studies [1-4, 11], some limitations must be highlighted. The two studies presented were
unblinded trials undertaken by the same research group from the same institution and
reported on a population with predominantly the same ethnicity, thereby limiting their
generalizability. The sample size calculation for the gastric cancer study was based on a
change in weight [12] while that for the colorectal cancer study [13] was based on the
change in skeletal muscle index. It is not clear why the authors chose different end points for
the calculation of sample size in the two studies rather than a single patient-centered
clinically relevant primary end point. Data analysis was on a per protocol rather than an
intention to treat basis. Although the target was 500 ml/day, participants in the intervention
group took a modest 370 ml/day (370 kcal/1.55 MJ and 15.2 g protein) of oral nutritional
supplements in the gastric cancer study [12] and 410 ml/day (410 kcal/1.72 MJ and 16.8 g
protein) in the colorectal cancer study [13]. However, the authors do not provide any

information on the total energy and protein intake in the two groups in each study, which is
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a major limitation for an accurate interpretation of results. In both studies, the major
findings were that postoperative nutritional supplementation diminished the decline in
skeletal muscle index and reduced the proportion of participants with sarcopenia when
compared with the control group. Nevertheless, the actual mean differences at 3 months in
skeletal muscle index between the two groups were quite small (1.6 cm?/m? in the gastric
cancer study and 1.7 cm?/m? in the colorectal cancer study). Participants who received oral
nutritional supplements tolerated postoperative chemotherapy better in both studies and
this is an important finding. Although weight loss and consequent decrease in body mass
index were less in the intervention group in the gastric cancer study, there were no
differences between groups in the colorectal cancer study. In addition, there were no
differences between the groups when readmission rates or overall quality of life in both
studies. Nonetheless, these findings could represent some of the marginal gains of post-

discharge nutritional supplementation.

Marginal gains theory applied to nutritional supplementation

The marginal gains theory, popularized in the sport of cycling has been advocated in other
competitive sports, aviation, business, and even healthcare [14]. When applied to
perioperative nutrition, it would theoretically be plausible to envisage a scenario where the
known benefits in preoperative nutritional supplementation [8] and enhanced recovery after
surgery principles [7] are augmented by post-discharge nutritional supplementation. The
cumulative effect of the marginal gains on benefit from preoperative, postoperative and
post-discharge nutritional support could result in substantial gains for the individual patient
undergoing surgery for gastrointestinal cancer. This undoubtedly provokes the question —

whether or not, nutritional intervention studies should be undertaken in isolation or in
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combination — to exploit the potential benefits and marginal gains of preoperative,
postoperative and post-discharge nutritional care. Moreover, patient partnership and
education is important for cooperation and compliance and this is easier done in the time

waiting for an operation than in the postoperative period.

Future directions

The European Society for Clinical Nutrition (ESPEN) recommends the use of appropriate
post-discharge nutritional support therapy for surgical patients including those with cancer
at risk of malnutrition [15-18], but there is a dearth of high-quality evidence underpinning
these consensus recommendations. Although these two new studies [12, 13] add to the
body of evidence, there is a need for larger multicenter studies, with appropriate sample size
calculations based on patient-centered clinically relevant primary outcome measures, from
mixed population groups, with staggered duration of post-discharge supplementation and
variations in the oral supplements themselves, to allow us to fully assess, appreciate,
generate and disseminate the evidence base on post-discharge nutritional supplementation.
Importantly, these studies should be conducted to take advantage of and incorporate
enhanced recovery after surgery protocols so that patients are provided the best possible

care package.



161

162

163

164

165

166

167

168

Acknowledgements
Author contributions: Both authors wrote the paper and approved the final submitted

version.

Funding: No external funding was obtained for this paper,

Declaration of interest: AA has no conflicts of interest to declare. DNL has received an
unrestricted grant from B. Braun and speaker’s honoraria from B. Braun, Baxter Healthcare,

Fresenius Kabi and Shire for unrelated work.



169

170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Rana SK, Bray J, Menzies-Gow N, Jameson J, Payne James JJ, Frost P, et al. Short term
benefits of post-operative oral dietary supplements in surgical patients. Clin Nutr
1992;11:337-344.

Keele AM, Bray MJ, Emery PW, Duncan HD, Silk DB. Two phase randomised controlled clinical
trial of postoperative oral dietary supplements in surgical patients. Gut 1997;40:393-399.
Beattie AH, Prach AT, Baxter JP, Pennington CR. A randomized controlled trial evaluating the
use of enteral nutritional supplements postoperatively in malnourished surgical patients. Gut
2000;46:813-818.

Smedley F, Bowling T, James M, Stokes E, Goodger C, O'Connor O, et al. Randomized clinical
trial of the effects of preoperative and postoperative oral nutritional supplements on clinical
course and cost of care. BrJ Surg 2004;91:983-990.

Lidder PG, Lewis S, Duxbury M, Thomas S. Systematic review of postdischarge oral nutritional
supplementation in patients undergoing Gl surgery. Nutr Clin Pract 2009;24:388-394.

Beck AM, Holst M, Rasmussen HH. Oral nutritional support of older (65 years+) medical and
surgical patients after discharge from hospital: systematic review and meta-analysis of
randomized controlled trials. Clin Rehabil 2013;27:19-27.

Gustafsson UQ, Scott MJ, Hubner M, Nygren J, Demartines N, Francis N, et al. Guidelines for
perioperative care in elective colorectal surgery: Enhanced Recovery After Surgery (ERAS®)
Society Recommendations: 2018. World J Surg 2019;43: 659-695.

Adiamah A, Skofepa P, Weimann A, Lobo DN. The impact of preoperative immune
modulating nutrition on outcomes in patients undergoing surgery for gastrointestinal cancer:
A systematic review and meta-analysis. Ann Surg 2019;270:247-256.

Chowdhury AH, Adiamah A, Kushairi A, Varadhan KK, Krznaric Z, Kulkarni AD, et al.
Perioperative probiotics or synbiotics in adults undergoing elective abdominal surgery: A
systematic review and meta-analysis of randomized controlled trials. Ann Surg
2020;271:1036-1047.

Rollins KE, Tewari N, Ackner A, Awwad A, Madhusudan S, Macdonald IA, et al. The impact of
sarcopenia and myosteatosis on outcomes of unresectable pancreatic cancer or distal
cholangiocarcinoma. Clin Nutr 2016;35:1103-119.

Zhu MW, Yang X, Xiu DR, Yang Y, Li GX, Hu WG, et al. Effect of oral nutritional
supplementation on the post-discharge nutritional status and quality of life of
gastrointestinal cancer patients after surgery: a multi-center study. Asia PacJ Clin Nutr
2019;28:450-456.

Meng Q, Tan S, Jiang Y, Han J, Xi Q, Zhuang Q, et al. Post-discharge oral nutritional
supplements with dietary advice in patients at nutritional risk after surgery for gastric cancer:
A randomized clinical trial. Clin Nutr 2020 doi: 10.1016/j.clnu.2020.04.043. [Epub ahead of
print].

Tan S, Meng Q, Jiang Y, Zhuang Q, Xi Q, Xu J, et al. Impact of oral nutritional supplements in
post-discharge patients at nutritional risk following colorectal cancer surgery: A randomised
clinical trial. Clin Nutr 2020 doi: 10.1016/j.cInu.2020.05.038. [Epub ahead of print].

BBC News. Viewpoint: Should we all be looking for marginal gains? BBC News, 2015.
Available at: https://www.bbc.co.uk/news/magazine-34247629 (Accessed 16 May 2020).
Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti F, et al. ESPEN guidelines
on nutrition in cancer patients. Clin Nutr 2017;36:11-48.

Arends J, Baracos V, Bertz H, Bozzetti F, Calder PC, Deutz NEP, et al. ESPEN expert group
recommendations for action against cancer-related malnutrition. Clin Nutr 2017;36:1187-
1196.

Weimann A, Braga M, Carli F, Higashiguchi T, Hiilbner M, Klek S, et al. ESPEN guideline:
Clinical nutrition in surgery. Clin Nutr 2017;36:623-650.




219
220
221

222

18. Lobo DN, Gianotti L, Adiamah A, Barazzoni R, Deutz NEP, Dhatariya K, et al. Perioperative
nutrition: Recommendations from the ESPEN expert group. Clin Nutr 2020 doi:
10.1016/j.clnu.2020.03.038. [Epub ahead of print].

10



