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Review Article

Nutritional support for perioperative patients in China:

progress with ERAS
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The prevalence of malnutrition in surgical patients is high, particularly in elderly, oncologic, critically ill and
morbidly obese patients. In recent years, as the concept of enhanced recovery after surgery (ERAS) has gained in
popularity, the concept and strategy of nutritional care for surgical patients has also evolved. The concept of nu-
tritional management is relatively new in surgical patient management, which promotes integrating the “nutri-
tional screening-assessment-diagnosis-treatment” (NSADT) scheme into the preoperative, intraoperative, postop-
erative, and post-discharge processes of disease treatment and rehabilitation. This article will review the practice
of perioperative nutrition management in surgical patients in China.
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INTRODUCTION

Perioperative nutritional management is important for
patients throughout the three periods of preoperative
preparation, intraoperative management, and postopera-
tive rehabilitation. Perioperative total nutrition therapy
should help maintain the normal organ, tissue and the
immune system function, reduce the incidence of infec-
tion-related complications, promote organ and tissue re-
covery, improve surgical tolerance, accelerate patient
recovery, and reduce costs.? Due partly to a lack of nu-
trition knowledge among clinicians, however, malnutri-
tion occurs in 9 to 44% of perioperative patients, in asso-
ciation with decreased dietary intake, increased energy
and protein needs, increased muscle loss, and inflamma-
tory responses.®* Wischmeyer et al. found that malnutri-
tion occurred in up to 65% patients undergoing surgery
for cancer or gastro-intestinal disease.® The incidence of
malnutrition is more pronounced in gastrointestinal sur-
gery patients with the sometime combination of older age,
malignancy, underlying severe disease, and morbid obesi-
ty.
Risk factors for perioperative malnutrition include age,
clinical stage, preoperative comorbidities, preoperative
weight loss, and open surgery.”® Before operation, 2.3%
of gastro-intestinal patients experience severe malnutri-
tion whereas the prevalence increases to 26.3% after sur-
gery.” Perioperative malnutrition has also been associated
with higher rates of mortality, morbidity, healthcare costs,
and hospital stay duration.® Therefore, perioperative nu-
tritional support and management should provide surgical
patients a faster and more complete recovery.

DEVELOPMENTS IN PERIOPERATIVE NUTRI-
TIONAL SUPPORT (PNS)

Malnutrition is a longstanding issue for surgical patients
and a history of some 70 years of various forms of peri-
operative nutritional support. Mendelson’s reported ne-
cessity of abstinence from foods and beverages before
surgery, along with the practice of 12- and 6-hours’ pre-
operative fasting for food and drink have been widely
adopted. Cestonaro et al. investigated preoperative and
postoperative fasting periods and their determinants in
patients undergoing elective surgery and found that fast-
ing hours for solids (median 16.50, 5.50 — 56.92) and
liquids (median 15.75, 2.50 — 56.92) were indistinguisha-
ble in practice.’’ The length of preoperative fasting time
had to do with the time of surgery and instructions issued,
whereas postoperative fasting period (median 15.67, 1.67
—90.42) was influenced by surgery type and the level of
collaboration between clinical departments and the nutri-
tion and dietetics department. Moreover, it was found that
prolonged fasting and abstinence from food and drink
increased preoperative anxiety, and postoperative insulin
resistance, so that patients were prone to postoperative
hyperglycemia and an increased incidence of post-
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operative infection. Since perioperative nutritional sup-
port, mainly parenteral nutrition (PN), has developed,
these nutritional problems have been understood and
somewhat resolved. Animal experiments and clinical
studies, often in infants have contributed to this pro-
gress.'*1? The shortcomings of total parenteral nutrition
(TPN) have become apparent. The long-term use of TPN
leads to dysfunction or damage of the intestinal mucosal
barrier, with bacterial translocation. TPN has the added
complication of bypassing splanchnic and hepatic nutrient
metabolism, and the need with risk for intravenous cathe-
ters. The use of PN has decreased markedly, and the ratio
of parenteral nutrition to enteral nutrition has changed
from 8:2 to 2:8 in clinical practice.*®

Enhanced recovery after surgery (ERAS) is a collec-
tion of evidence-based practices for perioperative patient
management. It aims to accelerate patient recovery after
surgery and minimize both physical and psychological
damage. In 1999, the American Society of Anesthesiolo-
gists published guidelines making a statement to reduce
the duration of fasting in patients undergoing elective
surgery.* Later in 2010, the foundation of the ERAS®
Society brought more attention to accelerated rehabilita-
tion surgery, leading to a series of guidelines and expert
consensuses. On the other hand, ERAS was introduced to
clinical practice in China as late as in 2007 under the ter-
minology of fast-track surgery (FTS).® In 2015, the Chi-
na Collaborative Group for Accelerated Rehabilitation
Surgery (CCRRS) was established and has become the
second FTS collaborative group in the world after the
European ERAS Association. More details regarding the
history of ERAS around the world and in China can be
found in Figure 1.

SCIENTIFIC AND EVIDENCE-BASED PNS

ERAS is an extension of the field of minimally invasive
surgery and is a new treatment and rehabilitation model in
modern medicine. ERAS emphasizes on minimal inva-
sion, teamwork, evidence-based medicine, perioperative
concepts, optimization of the efficiency ratio, accelerated
recovery, and social benefits. By optimizing various peri-
operative treatments, it reduces trauma and stress associ-
ated with surgery, thereby accelerating patient recovery.

Nutritional management, as an integral part of the
ERAS concept, supports the rapid recovery process of
patients. We searched the China National Knowledge
Infrastructure (CNKI) with the keywords (Top-
ic=Accelerated Recovery Surgery) OR (Topic=Fast Track
Surgery) OR (Topic=Fast Track Process) OR (Topic=Fast
Recovery) OR (Topic=Accelerated Recovery) AND
(Topic=Nutrition). A total of 1528 articles were retrieved,
including a total of 794 research articles. A Web of Sci-
ence database search for keywords “Enhanced Recovery
after Surgery AND nutrition” or “Fast Track Surgery
AND nutrition” yielded 576 hits. The language was lim-
ited to English and the type of literature was limited to
“article”. Review articles (n=427) were removed and a
final list of 149 articles were retrieved.

The number of English language articles on ERAS nu-
tritional management peaked in 2020. A cluster analysis
was performed in Citespace and the modularity Q value
was 0.3572; weighted mean Silhouette S was 0.7037.

Significance of clustering results was confirmed based on
a weighted mean Silhouette S value greater than 0.3.1
For studies on the nutritional management of ERAS, a
cluster analysis of the English literature showed good
significance, as shown in Figure 2. The top 5 disease cat-
egories in the included literature were colorectal surgery,
gastrointestinal surgery, bladder cancer, esophageal can-
cer, and cardiac surgery.

Recent studies have shown that nutritional support
plays a positive role in the management of ERAS in a
wide range of diseases and is safe and effective. Several
research or medical institutes are currently making rec-
ommendations for ERAS nutritional management, such as
ERAS Society Guidelines. Many national guidelines rec-
ommend a routine diet until 1 day before surgery for pa-
tients without gastrointestinal motility disorders, followed
by carbohydrate drinks 2-3 h before anesthesia. The rec-
ommendation aims to reduce the catabolic effects of fast-
ing and surgery, maintain glycogen reserves, reduce insu-
lin resistance, and maintain normal bowel function. Sev-
eral studies have found that preoperative oral carbohy-
drate fluids improve preoperative comfort surgery, short-
en hospital stays and reduce the incidence of postopera-
tive complications.t’-°

ERAS PRACTICE IN DEPARTMENT OF NUTRI-
TION

Nutritional management of ERAS can be divided into 3
sections, including preoperative education and nutrition
therapy for patients, intraoperative hydration, and postop-
erative rehabilitation, as shown in Figure 3. To facilitate
nutritional management, it is essential to establish a nutri-
tional management team, including dietitian, surgeon,
anesthetist, nurse practitioner, and psychologist. This
team will be responsible for developing an individualized
nutritional support programme for the patient. The clini-
cal practice has been concluded as follows:

Preoperative nutritional risk screening & nutritional
assessment

Despite increasing clinical use of ERAS, some patients
fail to recover quickly after surgery. This is due to wide
variations in patient’s preoperative physiological condi-
tions, nutritional status, and co-morbidities. Therefore, a
thorough assessment of the patient should be carried out
prior to ERAS. Currently, elective surgery patients are
routinely screened for nutritional risk using Nutritional
Risk Screening 2002 (NRS 2002). For patients under nu-
tritional risk (NRS 2002 score >3), a dietitian should be
consulted. The dietitian is required to develop an individ-
ualized nutritional plan that includes nutritional assess-
ment (anthropometry, biochemical assessment, clinical
examination, dietary, and economic & social status), nu-
tritional diagnosis (The Global Leadership Initiative on
Malnutrition), nutritional intervention, and further moni-
toring.?°

Nutrition education

Multiple approaches could be used to effectively com-
municate with different patients regarding the process of
perioperative nutrition treatment. For example, card and
display boards could be used to introduce activities such
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*Prof. Henrik Kehlet of the University of
Copenhagen mntroduced the concept of

Track Surgery™.

ERAS and is known as the father of “Fast a

1959

*The US ASA guidelines proposed no
preoperative fasting and clear liquid intake 2
hours before surgery.

v
2005

*ESPEN Luxembourg Congress proposed
a holistic approach to perioperative
management of colonic surgery and the
first ERAS expert consensus was
published, with 22 recommendations,
including the improvement of
perioperative nutrition.

2007

+Chinese Academy of Science Academician
Jieshou Li introduced “accelerated recovery
surgery” (fast-track surgery, FTS) to China, and
under the guidance of Academician Li,
Professor Zhiwer Jiang led his team to conduct
and publish the world’s first study on
accelerated recovery surgery after gastrectomy.

v
2010

*Since the foundation of the ERAS®
Society in Sweden in 2010, accelerated
rehabilitation surgery has received
increasing attention in various countries
and a sertes of guidelines and expert
consensus has been published.

2012

+First Annual World ERAS Congress held in
Paris, France.

v
2015

*The China Collaborative Group for
Accelerated Rehabilitation Surgery
(CCRRS) was established and has
become the second FTS collaborative
group in the world after the European
ERAS Association.

2016

+National Health Plannming Commission Expert
Seminar on FTS held at Nanjing.

2017

*China International Exchange and
Promotive Association for Medical and
Health Care established 1ts FT'S branch.

Figure 1. The emergence of Enhanced Recovery After Surgery (ERAS) and its development since it was introduced to China.

as preoperative fasting, early postoperative feeding, and
early bedtime. This helps ease patient anxiety while mak-
ing them aware of how important their cooperation is.
Furthermore, education prior to surgery would help pa-
tient family members understand the rationale behind
ERAS.

Preoperative nutrition support
Surgical evaluation phase
Nutritional assessment and preoperative nutritional sup-

port should be given when any of the following condi-
tions occur: (1) Weight loss >10-15% within six months;
(2) Body Mass Index (BMI) <18.5 kg/m?; (3) Subjective
Global Assessment (SGA) grade C or NRS 2002 score
>5; or (4) serum albumin <30 g/L with no evidence of
liver or renal evidence of liver and kidney dysfunction.?
Nutritional support methods utilizing the digestive tract
such as giving oral and enteral nutrition support are the
first choice. However, when digestive tract nutritional
support is not applicable, intravenous nutrition should be
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Figure 2.
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ERAS

A series of measures

STEP 1 Pre-operation
Education & nutritional
support

+ Pre-operative education

+ Pre-operative malnutrition
screening and nutritional
support

+ Shortening the duration of
fasting

STEP 2 Intra-operation
Pain relief, minimally invasive
surgery

+ Body temperature

+ Surgical plans

+ Minimally invasive surgery
+ Drain management

+ Anaesthesia

+ Fluid infusion

STEP 3 Post-operation
Early phase nutrition &
physical activity

+ Post-operative analgesia

+ Early post-operative

nutritional support

+ Physical activity

+ Prevention and management

of nausea

+ Preventive antithrombotic
therapy
+ Preventive use of

antimicrobials

+ Wound management

Figure 3. Nutritional support throughout surgery.

used. Preoperative nutritional support would usually last
for 7 to 10 days. Patients suffering from severe nutritional
issues may need longer nutritional support to improve
their nutritional status and hence, reduce the incidence of
postoperative complications.

Preoperative preparation phase

Prolonged preoperative fasting can lead to physiological
changes including disruption of homeostasis, increased
catabolism, and reduced glucose tolerance. In addition, it
can impair mitochondrial function and lead to insulin
resistance, resulting in increased perioperative discomfort
and compliance to surgery.? Therefore, the preoperative
fasting period should be shortened, especially clear fluid
intake restrictions. Doing so would help avoid hypogly-
cemia and dehydration, reduce patient’s hunger or thirst,
and generate comfort for patients.

It is recommended that patients with delayed gastric
emptying, abnormal gastrointestinal motility, diabetes
mellitus, and/or emergency surgery are excluded upon
screening. For eligible patients, the fasting period for
starchy solid foods and dairy products is 6 hours before
surgery. However, it should be noted that fried, fatty, and
meaty foods require a longer fast. Clear non-alcoholic
beverages including water, sugar water, fruit juices, car-
bonated drinks, tea, and black coffee may be consumed
orally until 2 hours before surgery. The current recom-
mendation is to give 800 mL of 12.5% carbohydrate drink
and <400 mL of 12.5% carbohydrate drink 10 hours and
2 hours before surgery, respectively.

Intraoperative hydration

In intraoperative hydration, both fluid volume and sugar
intake should be regulated according to the patient’s in-
traoperative condition. Ideally, intraoperative hydration
should be goal-oriented, adjusting the procedures accord-

ing to specific treatment goals. For patients at different
disease stages, an individualized hydration plan should be
developed and implemented. Hydration is routinely
achieved with certain types of common therapeutic fluids,
including crystalloids, colloids, and blood products.

Crystalloids are effective in replenishing the physiolog-
ical nutrient needs of the body, like electrolytes, but are
less efficient in volume expansion and the duration of
effect is often short. When infused in large quantities,
crystalloid could also cause adverse side effects including
interstitial and pulmonary oedema. On the other hand,
artificial colloids have been widely used as an alternative
to natural colloids for perioperative fluid and resuscitation
treatment. Their strong volume expansion and long-
lasting effect could help control the volume of infusion
and reduce tissue oedema. For small and medium-sized
elective abdominal surgery, saline-based fluids should be
used as the first-line treatment. For time-consuming oper-
ations and complex surgeries with extensive bleeding,
crystalloid and colloid fluids can be infused in a 3:1 ra-
tio.

Postoperative nutrition support
Postoperative nutrition support after elective abdominal
surgery has been shown to promote patient recovery. For
example, early resumption of oral feeding or oral supple-
mentation enhanced intestinal motility, reduced the inci-
dence of postoperative infection, and shortened postoper-
ative hospital stay.?* Once flatulence has resumed, the
patient can switch from a liquid diet to a semi-liquid diet.
In the meantime, intravenous nutritional support could be
terminated with gradually increasing oral intake, adhering
to gastrointestinal tolerance.

The timing of early feeding varies from disease to dis-
ease. For rectal or pelvic surgery, it is recommended to
start eating 4 hours after surgery; for colon and gastrec-
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tomy to start eating and drinking 1 day after surgery; and
for pancreatic surgery to gradually resume oral diet 3 to 4
days after surgery, depending on patient tolerance. Stud-
ies have shown that early oral nutrition support (ONS)
after colon cancer surgery can promote rapid recovery of
bowel function and shorten the length of hospital stay.?
In general, when oral energy intake is less than 60% of
the ideal quantity, the use of oral enteral nutrition prepa-
rations should be encouraged and continued after dis-
charge.?® Tube feeding and parenteral nutrition are not
routinely recommended in the ERAS programme. How-
ever, in cases such as co-infection, anastomotic fistula,
and pancreatic fistula, parenteral nutrition should be im-
plemented. If 60% of the recommended intake cannot be
met by normal diet and oral supplementation 1 week after
surgery, tube feeding should be considered; if tube feed-
ing fails to provide 60% of the recommended intake, an-
cillary parenteral nutrition or total parenteral nutrition
should be given.

Nutrition monitoring

To monitor nutrition status for discharged patients, a
stepwise strategy is employed. Before practitioners can
monitor nutrition, it is essential to check the patient’s
knowledge of and compliance with the clinical nutrition
care process (NCP). This predicts whether the instruc-
tions would be followed and whether NCPs are changing
the patient’s behaviours. Information about potential rea-
sons for non-compliance and inadequate progression
could be collected at this stage. The next step is to assess
the outcomes of NCPs by looking at signs and symptoms
related to their nutritional diagnosis. The nutritional goals
and changes in health status should also be evaluated
against the overall medical diagnosis for patients. In the
final step, current patient status would be compared with
the pre-surgery status, which indicates on whether and
how much the intervention targets have been met.

Outpatient dietary guidance and home feeding

A nutrition support team should be established to provide
remote diet guidance for ERAS nutrition-managed pa-
tients. Support is delivered using social networking mo-
bile apps through messaging or group chat. Diet guidance
instructs patients on how to complete the transition of
dietary styles and how to choose the type of food. Probi-
otics or dietary fiber supplements could be advised if the
patient has difficulty in passing gas and resuming bowel
movements. Currently, home parenteral nutrition support
is less common in China and home feeding mainly focus-
es on enteral nutrition. For patients who are still malnour-
ished at the time of discharge, continued oral enteral nu-
trition preparations outside the hospital with follow-up
are recommended.

CONCLUSIONS

Perioperative nutritional management has evolved from
simple fasting to special diets, enteral nutrition, and par-
enteral nutrition support focused on patient safety. Guide-
lines for ERAS nutritional management have now been
developed in several countries including China. A num-
ber of high-quality studies have demonstrated that giving
patients scientific ERAS nutritional management is safe

and effective. Therefore, patients scheduled for major
surgery should have a comprehensive nutritional assess-
ment and scientific perioperative nutritional support dur-
ing the preoperative, intraoperative, and postoperative
rehabilitation phases. We will continue improvement and
optimization of perioperative nutritional management
through individualization, precision and information
technology can be expected to progressively overcome
the outstanding shortcomings.
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