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Abstract 23 

This guideline will inform physicians, nurses, dieticians, pharmacists, caregivers and 24 

other home enteral nutrition (HEN) providers about the indications and 25 

contraindications for HEN, and its implementation and monitoring. Home parenteral 26 

nutrition is not included but will be addressed in a separate ESPEN guideline. This 27 

guideline will also inform interested patients requiring HEN. The guideline is based on 28 

current evidence and expert opinion and consists of 61 recommendations that address 29 

the indications for HEN, relevant access devices and their use, the products 30 

recommended, the monitoring and criteria for termination of HEN, and the structural 31 

requirements needed to perform HEN. We searched for meta-analyses, systematic 32 

reviews and single clinical trials based on clinical questions according to the PICO 33 

format. The evidence was evaluated and used to develop clinical recommendations 34 

implementing the SIGN method. The guideline was commissioned and financially 35 

supported by ESPEN and the members of the guideline group were selected by ESPEN.   36 

Keywords 37 

home enteral nutrition, tube feeding, nutrition support team, enteral formula, 38 

monitoring 39 

List of abbreviations 40 

BBS, Buried bumper syndrome; EN, enteral nutrition; HEN, home enteral nutrition; HPN, 41 

home parenteral nutrition; NST, nutrition support team; PEG, percutaneous endoscopic 42 

gastrostomy; PEJ, percutaneous endoscopic jejunostomy; PRG, percutaneous 43 

radiological gastrostomy; QoL, health-related quality of life; RCT, randomized controlled 44 

trial; RIG, radiologically inserted gastrostomy  45 
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Introduction 46 

Since its introduction in the 1970s, HEN has been established as a reliable and effective 47 

nutritional intervention, particularly relevant due to the increasing reliance on 48 

ambulatory care. Usually HEN is started during a hospital stay and continued as a long-49 

term home therapy. Typically, there are only minor differences in the indication for HEN 50 

and for in-hospital enteral nutrition (EN). In HEN, additional criteria need to be 51 

considered carefully such as prognosis, health-related quality of life (QoL) and any 52 

ethical aspect of the treatments. In order to initiate HEN, the principle should be 53 

followed that without EN there is an expectation of significant deterioration of the 54 

patient’s nutritional state, affecting prognosis and QoL, which is a complex decision, if 55 

there is no effective treatment for the underlying medical condition. 56 

Enteral nutrition support is a medical treatment but the decisions on route, content, and 57 

management of nutritional support are best made by multidisciplinary nutrition teams. 58 

This guideline provides evidenced-based information on the use of HEN. There are 59 

numerous and often complex diseases that lead to the need for HEN, a description of 60 

which is not part of the present guideline, but they include: 61 

• Swallowing disorders because of neurological diseases, 62 

• Obstructions because of malignancies, 63 

• Cachexia because of cancer,  64 

• Chronic obstructive pulmonary disease,  65 

• Heart disease,  66 

• Chronic infections, and  67 

• Malabsorption/maldigestion because of liver, pancreas, or intestinal diseases.  68 
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The specific nutritional requirements for these diseases are described in detail in other 69 

recently published ESPEN guidelines (see ESPEN website and Clinical Nutrition journal). 70 

The present guideline is focused on the methodology and clinical practice of HEN, the 71 

related monitoring, and strategies to avoid complications. 72 

 73 

Methods 74 

General methodology 75 

The present guideline was developed according to the standard operating procedure for 76 

ESPEN guidelines (1), and based in part on the German guideline “Artificial Nutrition in 77 

the outpatient area” (2). The guideline was developed by an expert group representing 78 

different professions including physicians (SCB, MC, CC, SMS, ZS), a pharmacist (PA), a 79 

nurse (KB) and dieticians (MC, IN, CJS), as well as a patient representative (ML). 80 

Based on the standard operating procedures for ESPEN guidelines and consensus 81 

papers, the first development step of this guideline was the formulation of so-called 82 

PICO questions to address specific patient groups (or problems), interventions, compare 83 

different therapies and be outcome-related (1). In total, 19 PICO questions were created 84 

and split into five main chapters entitled “Indication and contraindication for HEN”, 85 

“Access devices for HEN”, “Products recommended for HEN”, “Monitoring and 86 

termination of HEN” and “Structural requirements to perform HEN”. To answer these 87 

PICO questions, a literature search was performed to identify suitable meta-analyses, 88 

systematic reviews and primary studies (for details see below, “search strategy”). Each 89 

PICO question was allocated to subgroups/experts for the different topics and 59 90 

recommendations answering the PICO questions were formulated. The grading system 91 

of the Scottish Intercollegiate Guidelines Network (SIGN) (3) was used to grade the 92 
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literature. The allocation of studies to the different levels of evidence is shown in Table 1. 93 

Supporting the recommendations, the working group added commentaries to explain 94 

their basis. 95 

 96 

Table 1: Definition of levels of evidence 97 

1++  High quality meta-analyses, systematic reviews of RCTs, or RCTs with a very 

low risk of bias 

1+  Well-conducted meta-analyses, systematic reviews, or RCTs with a low risk of 

bias 

1-  Meta-analyses, systematic reviews, or RCTs with a high risk of bias 

2++  High quality systematic reviews of case control or cohort or studies. High 

quality case control or cohort studies with a very low risk of confounding or 

bias and a high probability that the relationship is causal 

2+  Well-conducted case control or cohort studies with a low risk of confounding or 

bias and a moderate probability that the relationship is causal 

2-  Case control or cohort studies with a high risk of confounding or bias and a 

significant risk that the relationship is not causal 

3  Non-analytic studies, e.g. case reports, case series 

4  Expert opinion 

According to the Scottish Intercollegiate Guidelines Network (SIGN) grading system (3). 98 

 99 

The grades of recommendation were decided according to the levels of evidence 100 

assigned (Table 2). In some cases, a downgrading from the generated grades of 101 

recommendation was necessary based on the levels of evidence according to Table 1 102 
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and Table 2, e. g. due to a lack of quality of primary studies included in a meta-analysis. 103 

Such cases are described in the commentaries accompanying the respective 104 

recommendations. The wording of the recommendations reflects the grades of 105 

recommendations since level A is indicated by the use of the word “shall”, level B by the 106 

word “should” and level 0 by the word “can” or “may”. The good practice points (GPP) 107 

are based on experts’ opinions due to the lack of studies, for which the choice of wording 108 

was not restricted.  109 

 110 

Table 2: Definition of grades of recommendation (1) 111 

A At least one meta-analysis, systematic review, or RCT rated as 1++, and directly 

applicable to the target population; or  

A body of evidence consisting principally of studies rated as 1+, directly 

applicable to the target population, and demonstrating overall consistency of 

results 

B A body of evidence including studies rated as 2++, directly applicable to the 

target population; or 

A body of evidence including studies rated as 2+, directly applicable to the 

target population and demonstrating overall consistency of results; or 

and demonstrating overall consistency of results; or 

Extrapolated evidence from studies rated as 1++ or 1+ 

0 Evidence level 3 or 4; or 

Extrapolated evidence from studies rated as 2++ or 2+ 

GPP Good practice points/expert consensus: Recommended best practice based on 

the clinical experience of the guideline development group 
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 112 

Between 27th June and 25th July 2018, an online voting on the recommendations was 113 

performed using the guideline-services.com platform. All ESPEN members were invited 114 

to agree or disagree with the recommendations and to provide comments. A first draft of 115 

the guideline was also made available to the participants on that occasion. Forty-three 116 

recommendations reached an agreement >90%, 14 recommendations reached an 117 

agreement of >75–90% and two recommendations an agreement ≤75%. Those 118 

recommendations with an agreement higher than 90% (indicating a strong consensus, 119 
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Table 3) were directly passed, and all others were revised according to the comments 120 

and voted on again during a consensus conference which took place during the 2018 121 

ESPEN Congress in Madrid on 2nd September 2018. Two recommendations 122 

(Recommendations 1 and 53) that originally had received more than 90% agreement 123 

were also voted on during the consensus conference due to major changes in wording. 124 

At that time, all recommendations except for eight of them received an agreement higher 125 

than 90%. During the consensus conference, two of the original recommendations were 126 

split into two separate recommendations. Therefore, the final guideline comprises of 61 127 

recommendations. To support the recommendations and the assigned grades of 128 

recommendation, the ESPEN guideline office created evidence tables of relevant meta-129 

analyses, systematic reviews and (randomized) controlled trials. These evidence tables 130 

are available online as supplemental material to this guideline (see 131 

clinicalnutritionjournal.com). 132 

 133 

134 
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Table 3: Classification of the strength of consensus 135 

Strong consensus Agreement of > 90% of the participants 

Consensus Agreement of > 75 - 90% of the participants 

Majority agreement Agreement of > 50 - 75% of the participants 

No consensus Agreement of < 50% of the participants 

According to the AWMF methodology (4) 136 

 137 

Search strategy 138 

The literature search was performed separately for each PICO question in March 2018. 139 

The Pubmed, Embase and Cochrane databases were searched using the search filters 140 

“human”, “adult” and “English”. Some authors included their mother tongue as well. 141 

Depending on the PICO questions, different search terms presented in 142 
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Table 4 were used in combination with “enteral nutrition” / ”home enteral nutrition” / 143 

“tube feeding” / ”home care services” / “intubation, gastrointestinal” / “feeding tube 144 

placement” / “PEG” / ”gastrostomy” / “percutaneous endoscopic gastrostomy” / “RIG” / 145 

“jejunostomy” / “PEJ” / “PEGJ” / ”gastric button” / “nasogastric intubation” / 146 

“nasogastric tube” / naso gastric tube” / “enteral tube feeding” / “enteral feeding tube”. 147 

The results were pre-screened based on the abstracts. In addition to the named 148 

databases, websites from nutritional (nursing) societies in English speaking or bilingual 149 

countries including the English language were searched for practice guidelines.  150 

151 
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Table 4: Search terms 152 

PICO question No. Search terms used in combination with “enteral nutrition”* 

1.1 “indication” 

1.2 “diagnosis”, “outcome” 

1.3 “contraindication” 

2.1+2.2 “buried bumper syndrome”, “gastrostomy site”, “wound 

infection”, “gastrostomy exit site care”, “gastrostomy tube care”, 

“gastrostomy tube aftercare”, “gastrostomy tube dressing”, 

“nursing care”, “granuloma”, “hypergranulation tissue”, 

“overgranulation”, “leakage”, “excoriation” 

2.3 + 2.4 “start”, “tube placement”, “PEG placement”, “bolus”, 

“continuous”, “pump”, “mobile device”, “jejunostomy feeding, 

“home care” 

2.5 “Home Care Services”, Home Care Services, hospital-based”, 

“home Residence Characteristics”, “Residential Treatment”, 

Residential Facilities”, “Primary Health Care”, “primary care”, 

“primarycare”  

the above mentioned search terms were additionally combined 

with: 

“administration”, “parenteral drug administration” 

3.1 + 3.2 “Home Care Services”, Home Care Services, hospital-based”, 

“home Residence Characteristics”, “Residential Treatment”, 

Residential Facilities”, “Primary Health Care”, “primary care”, 

“primarycare” 
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the above mentioned search terms were additionally combined 

with: 

“product or type or enteral feed or formula” 

4.1 “case management”, “monitoring”, “follow-up” 

4.2 “discontinuation”, “stop”, “weaning”, “oral autonomy” 

4.3 “complications” 

4.4 “quality of life” 

5.1 – 5.3 “personnel”, “health personnel”, “healthcare” AND 

“professionals”, “Healthcare professionals”, “interdisciplinary 

studies”, “interdisciplinary” AND “studies”, “multidisciplinary” 

AND ”team”, “education”, “training” 

* The search terms displayed in this column were either combined by the operator “OR” 153 

or the different terms/spellings were used in different databases according to their 154 

specific headwords.  155 

156 
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Recommendations 157 

1. Indication and contraindication for HEN 158 

1.1 What are the indications for HEN?  159 

Recommendation 1 160 

HEN should be offered to patients at nutritional risk or malnourished who cannot 161 

meet their nutrient requirements by normal dietary intake, who have a 162 

functioning gastrointestinal tract, who are able to receive therapy outside of an 163 

acute care setting, and who agree and are able to comply with HEN therapy with 164 

the goal of improving body weight, functional status or QoL. 165 

Grade of Recommendation GPP – Strong consensus (97% agreement) 166 

Commentary 167 

HEN is indicated in patients who are at high nutritional risk or malnourished, who are 168 

unable to meet nutritional requirements by the oral route, and who exhibit a functional 169 

gastrointestinal tract (5). Thus, HEN can be defined as a life-sustaining therapy and 170 

should be considered if a patient’s nutritional intake is likely to be qualitatively or 171 

quantitatively insufficient for a week or more. 172 

According to ESPEN guidelines, an inadequate nutritional state is confirmed if patients 173 

cannot eat for a week or if the energy intake is less than 60% of estimated requirements 174 

for 1-2 weeks (corresponding approximately to a daily energy intake of less than 10 175 

kcal/kg/d or a daily energy deficit of 600-800 kcal/d) (6-9). Poor nutritional intake is 176 

presumed when normal food ingestion covering individual requirements cannot be met 177 

despite the most skilled dietetic treatment and medical management of anorexia, 178 

gastrointestinal disorders, pain, and psychosocial stress. In this situation, initiation of 179 
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EN should be within the week. Significant impairment of the nutritional state has to be 180 

assumed if the patient has lost >5% in one month (≈ >15% in three months) of body 181 

weight (10). The nutritional state may deteriorate more rapidly if food absorption is less 182 

than 75% of the daily requirements based on general recommendations (11, 12), or if 183 

there has been previous weight loss (e.g., loss of appetite, dysphagia) or concomitant 184 

catabolic processes (e.g. infections, systemic inflammation) or if arduous treatment (e.g., 185 

chemotherapy) is concurrent (13).  186 

Before prescribing HEN, the absence of contraindications must be checked 187 

(recommendations 3-5). When HEN is prescribed, it is essential that the attending 188 

physician and a (nutrition) nurse specialist or dietician inform the patient in detail 189 

about potential benefits and risks of the treatment. The patient should give his/her 190 

consent and actively express their desire for the planned nutritional treatment. It is also 191 

important to discuss the choice of enteral access and appropriate care with the patient. 192 

Furthermore, the technical measures necessary for the preparation and administration 193 

of HEN have to be implemented to ensure that it can be performed safely, effectively and 194 

efficiently over the long term.  195 

The primary aims of HEN are to correct significant nutritional deficiencies, to avoid 196 

further loss of body weight, and to stop the related deterioration of the patient’s 197 

subjective QoL, all of which can result from poor oral nutritional intake. A multi-center 198 

randomized controlled trial (RCT) evaluating patients undergoing esophagectomy or 199 

total gastrectomy demonstrated that HEN by jejunostomy as a usual practice was 200 

feasible, safe and acceptable to patients and their caregivers. Furthermore, the authors 201 

showed a substantial increase in anthropometric (weight, mid-arm muscle 202 

circumference, triceps skinfold) and functional (handgrip strength) parameters as well 203 

as cost efficiency at a six-month follow-up (14). The effectiveness of HEN on clinical 204 
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outcomes was shown in two studies that included cancer and Crohn’s patients (15, 16). 205 

Two non-randomized controlled studies (postoperative phase/during chemoradiation) 206 

in malnourished esophageal cancer patients found, HEN led to an improvement in QoL 207 

(17, 18). In another retrospective multicenter study with more 2842 patients, Klek et al. 208 

confirmed that – when indicated – HEN is a safe, well-tolerated and cost-effective 209 

procedure (19).  210 

 211 

1.2 Who needs HEN?  212 

Recommendation 2 213 

Prior to discharge from hospital of patients at risk of malnutrition (e.g. patients 214 

with neurological disease, head injury, head and neck cancer, gastrointestinal and 215 

other malignancies, non-neoplastic gastrointestinal disease including 216 

malabsorptive syndromes), either oral nutritional supplements or HEN should be 217 

considered.  218 

Grade of Recommendation B – Strong consensus (96% agreement) 219 

Commentary 220 

In epidemiological data collected from 3246 Italian patients over an 11-year period, a 221 

progressive annual increase in HEN therapy could be observed (20). The mean 222 

incidence was 406±58 patients/million inhabitants/year for patients living at home and 223 

319±44 for patients living in nursing homes (mean prevalence rate ± SD: 464±129 224 

cases/million inhabitants at home compared to 478±164 in nursing homes) (20).  225 

According to several epidemiological studies and European national registries, the most 226 

frequent indications for HEN in adults are neurological diseases (neurovascular and -227 
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degenerative), head and neck cancer, gastrointestinal cancer, and other cancers, 228 

cerebral palsy, non-neoplastic gastrointestinal disease (e.g., fistulae, esophageal stenosis, 229 

inflammatory bowel disease), head injury, malabsorptive syndromes (e.g., short bowel 230 

syndrome), severe intestinal motility disorders, inherited metabolic diseases, and cystic 231 

fibrosis ( 232 

1.3 When is HEN not to be recommended? (Contraindication)  233 

Recommendation 3 234 

If life expectancy is estimated to be less than one month, HEN usually shall not be 235 

initiated. 236 

Grade of recommendation GPP – Consensus (78% agreement) 237 

Commentary 238 

This recommendation is based on a previous recommendation of the German Society for 239 

clinical nutrition (2). An effort should be made to estimate life expectancy to ensure 240 

optimal care (28). For further recommendations regarding HEN, the ESPEN guideline on 241 

ethical aspects of artificial nutrition and hydration (29) and the ESPEN guideline on 242 

Clinical Nutrition in Neurology (30) should be considered.  243 

 244 

245 
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Table 5) (5, 15, 19-27). 246 

A retrospective Italian study found a median duration of HEN is about 196 days (25). 247 

Broken down by pathology, duration was 261 days for neurovascular disease, 251.5 248 

days for neurodegenerative disease, 118 days for head and neck cancer, 82.5 days for 249 

abdominal cancer, 788 days for head injuries, and 387 days for congenital pathologies. 250 

Only 7.9% of the patients resumed oral nutrition, and the median survival rate was 9.1 251 

months (25). 252 

 253 

1.3 When is HEN not to be recommended? (Contraindication)  254 

Recommendation 3 255 

If life expectancy is estimated to be less than one month, HEN usually shall not be 256 

initiated. 257 

Grade of recommendation GPP – Consensus (78% agreement) 258 

Commentary 259 

This recommendation is based on a previous recommendation of the German Society for 260 

clinical nutrition (2). An effort should be made to estimate life expectancy to ensure 261 

optimal care (28). For further recommendations regarding HEN, the ESPEN guideline on 262 

ethical aspects of artificial nutrition and hydration (29) and the ESPEN guideline on 263 

Clinical Nutrition in Neurology (30) should be considered.  264 

 265 

266 
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Table 5: Indications for initiation of HEN including prevalence and outcomes 267 

improved by HEN 268 

HEN Indications Overall HEN Prevalence Overall HEN Outcomes 

• Neurodegenerative and 

neurovascular diseases: 

30.5% (5), 54.4% (19), 

60.5% (27), 38% (24), 

67.6% (25) 

• Neurodegenerative 

diseases: 28.9% (19), 

40.9% (25) 

• Neurovascular diseases: 

25.5% (19), 26.7% (25) 

• Cardiorespiratory 

diseases: 13.3% (5) 

• Head and neck cancer: 

7.5% (19), 17.3% (27), 

11.5% (25) 

• GI cancer: 7.1% (19), 

7.1% (27), 9.8% (25) 

• Cancer of other location: 

15.3% (5), 8.2% (19) 

• Protein-calorie 

malnutrition: 2.7% (5), 

• 1994, 153/106 (26) 

• 1995, 142/106 (26) 

• 1996, 162/106 (26) 

• 2001, 95.2/106 (26) 

• 2003, 265/106 (26) 

• 2008, 308.7/106 (25) 

• 2009, 300/106 (26) 

• 2010, 296/106 (26) 

• 2013, 67.1/106 (27), 

47.6/106 (19) 

• 2014, 80.8/106 (27) 

• 2015, 90.5/106 (27) 

• Prevention of weight 

loss. Maintain of 

anthropometric values. 

Cost effectiveness (14) 

• Improvement in QoL 

(17, 18) 

• Safe, well-tolerated and 

cost-effective 

procedure. Resumed 

full oral nutrition: 

Neurological disorders 

27%, cancer 22.6%, GI 

disorders 77.1%. 

Switch to HPN: GI 

disorders 4.6% (19) 

• Resumed full oral 

nutrition 18.7%. Switch 

to PN 0.32% (27) 

• Resumed full oral 

nutrition: Neurological 

diseases 23.6%, 
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3.0% (19) 

• Inherited metabolic 

disease: 5.8% (5), 2.3% 

(19), 2.6% (25) 

• Malabsorption 

syndromes: 0.9% (27), 

1.9% (24) 

• Intestinal motility 

disorders: 0.6% (27), 

1.3% (24) 

digestive diseases 

52.6%, head and neck 

cancer 31.3%, 

dementia 11.1%, 

anorexia 56.2%, AIDS 

41.2% (26) 

269 
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Recommendation 4 270 

HEN shall not be performed in patients with contraindications such as severe 271 

functional disturbances of the bowel, gastrointestinal obstruction, 272 

gastrointestinal tract bleeding, severe malabsorption or severe metabolic 273 

imbalances. 274 

Grade of recommendation GPP – Consensus (84% agreement) 275 

Commentary 276 

This recommendation is based on good clinical practice and not specific to HEN. It 277 

applies similarly to EN in general.  278 

 279 

Recommendation 5 280 

If patient and/or their legal carers do not to agree to a HEN program or are 281 

unlikely to comply with and/or if there are organizational/logistic problems 282 

which cannot be overcome, HEN should not be offered. 283 

Grade of recommendation GPP – Strong consensus (97% agreement) 284 

Commentary 285 

This recommendation has been adopted from the German guideline “Artificial Nutrition 286 

in the outpatient area” (2) and fits to the “ESPEN ethical guideline” (29). 287 

 288 

289 
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2. Access devices for HEN  290 

2.1. Which access devices (tubes etc.) are recommended for HEN?  291 

Recommendation 6 292 

HEN can be delivered through a nasal feeding tube in patients who need HEN only 293 

for a short period of time (up to 4-6 weeks).  294 

Grade of recommendation 0 – Consensus (90% agreement) 295 

Commentary 296 

The most appropriate route for outpatient nutritional support depends on the 297 

functioning, accessibility and digestive and/or absorptive capacity of the 298 

gastrointestinal tract. There should be a careful consideration (incorporating contra-299 

indications) when selecting the route for administration. If HEN is needed for a limited 300 

time (usually meaning up to six weeks), nasogastric tube feeding can be used. Even 301 

longer periods are possible, certainly with fine-bore nasogastric feeding tubes, when 302 

long term percutaneous endoscopic gastrostomy (PEG) or radiologically inserted 303 

gastrostomy (RIG) options are not suitable (25, 31). If there is already a device in situ 304 

that could be used for the provision of EN the use of that device should be considered. 305 

 306 

Recommendation 7 307 

A PEG or, if indicated, a percutaneous endoscopic jejunostomy (PEJ) is the 308 

preferred access device and should be placed when long-term HEN is required. 309 

Grade of recommendation B – Strong consensus (93% agreement) 310 

Commentary 311 
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The recommendation to use a PEG or a PEJ for long-term HEN is based on a RCT (32) 312 

cited in the ESPEN Cancer guideline (6), in which PEG and nasogastric tubes were 313 

compared in head and neck cancer patients, three systematic reviews on the same topic 314 

(33-35), and a systematic review comparing PEG with nasogastric tubes in dysphagic 315 

patients (36). Body weight may be maintained similarly by both PEG and nasogastric 316 

feeding (35) whilst the risk of tube dislodgement is lower (35, 36) and QoL is possibly 317 

better (32), although nasogastric tubes were associated with less dysphagia (35) and 318 

earlier weaning after completion of radiotherapy (33, 35). The latter advantages limit 319 

the clear recommendation for the PEG suggested by the prior studies and lead to the “B” 320 

rather than “A” grade of recommendation. Another RCT conducted in oral cancer 321 

patients revealed a significant benefit regarding post-surgical wound infection in a PEG 322 

group compared to the nasogastric tube group (37). A systematic review including 323 

eleven RCT reported fewer intervention failure (e.g., feeding interruption, blocking or 324 

leakage of the tube, better adherence to treatment) and better improvement in 325 

nutritional status (e.g. weight loss from baseline, mid-arm circumference) in the PEG 326 

group compared to the nasogastric tube group (36). Also, QoL (e.g. inconvenience, 327 

discomfort, altered body image and social activities) was in favor of PEG. There was no 328 

significant difference in mortality rates and aspiration pneumonia between the two 329 

groups. Another systematic review could not draw firm conclusions as to whether or not 330 

PEG feeding was beneficial over nasogastric tube feeding in older non-stroke dysphagia 331 

patients (38). Fay et al. (39) came to the same conclusion in patients on long-term EN, 332 

although for an unknown reason early aspiration pneumonia was less frequent in the 333 

PEG group. On the other hand, in a multicenter prospective cohort study of long-term EN 334 

in elderly hospitalized people, PEG use was associated with improved survival, was 335 
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better tolerated and was associated with a lower incidence of aspiration (40) compared 336 

to nasogastric feeding. 337 

Using a PEJ or PEG/J (PEG with a jejunal extension) tube for HEN may be a suitable 338 

approach in case of gastroduodenal motility disorders, gastric outlet stenosis or high 339 

risk of aspiration. (41, 42). 340 

 341 

Recommendation 8 342 

A PEG should be preferred over a surgical gastrostomy for long-term HEN, mainly 343 

due a lower complication rate, cost-effectiveness and operating time.  344 

Grade of recommendation B – Strong consensus (100% agreement) 345 

 346 

Recommendation 9 347 

If a PEG if not suitable for long-term HEN a percutaneous laparoscopic assisted 348 

gastrostomy (PLAG) may be a safe alternative. 349 

Grade of recommendation 0 – Strong consensus (93% agreement) 350 

Commentary to recommendations 8 and 9 351 

Gastrostomies may be inserted surgically, endoscopically or under radiological guidance. 352 

The procedure is performed either under local anesthesia, with or without mild sedation, 353 

or under general anesthesia. Anesthetic intervention during gastrostomy placement 354 

helps to guarantee the safety of patient by anesthetic monitoring but might be also a risk 355 

and therefore the procedure needs to be planed individually. For outpatients, the 356 

procedure may take place on a day care basis or as a short hospital stay. A designated 357 

team, e.g. a percutaneous enteral tube feeding service, which could be within the remit 358 
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of the hospital nutrition support team (NST), can provide a framework for patient 359 

selection, pre-assessment, and peri- and post-procedural care. A correct approach by the 360 

managing team ensures that the correct feeding route is selected at the appropriate time, 361 

which can reduce complications. Also, ethical considerations, especially for patients with 362 

a poor QoL, have to be taken into account. 363 

There is widespread acceptance of PEG as the insertion technique of choice over a 364 

conventional surgical gastrostomy due to its lower cost, simplicity, operating time and 365 

lower complications (43-45). However, there are patients that are not appropriate 366 

candidates for PEG or in whom there are failed attempts at PEG placement (46). A 367 

systematic review and meta-analysis could only demonstrate fewer complications with 368 

PEG compared to surgical gastrostomy in the randomized studies included in the 369 

analysis (43). A large observational study comparing PLAG, PEG, percutaneous 370 

radiological gastrostomy (PRG) and conventional surgical gastrostomy demonstrated 371 

the lowest complication rate in the PLAG group (47). 372 

In a systematic review from Yuan et al. (48) both PEG and PRG were effective for long-373 

term EN support in selected individuals although another review indicated PEG to be 374 

associated with a lower probability of 30-day mortality compared to RIG, suggesting 375 

that PEG should be considered as the first choice for long-term EN (49). Finally, a 376 

retrospective review revealed that the rates of tube dislodgement were significantly 377 

higher in the RIG group compared to the PEG group (50). 378 

 379 
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Recommendation 10 380 

RIG or PRG can be used as alternative techniques for the placement of a feeding 381 

tube into the stomach, if an endoscopically guided tube placement cannot be 382 

performed. 383 

Grade of recommendation 0 – Strong consensus (97% agreement) 384 

Commentary 385 

The risk of peritonitis and mortality is lowered if the gastrostomy is placed by an 386 

endoscopic rather than radiological technique (50-52). Radiological techniques should 387 

be reserved for those patients in whom an endoscopic technique is not possible. 388 

However both PEG and PRG are effective for long-term EN support in selected 389 

individuals (48). 390 

 391 

Recommendation 11 392 

In case of inadvertent displacement or removal of the PEG more than four weeks 393 

after initial placement, direct replacement can be safely attempted before the 394 

track closes completely. 395 

Grade of recommendation GPP – Strong consensus (93% agreement) 396 

Commentary 397 

A mature fibrous tract is a prerequisite for replacement of a PEG after inadvertent 398 

removal, dislodgement, occlusion or breakage. Patients who are at risk for inadvertent 399 

removal (e.g. dementia, delirium) require preventive measures to protect the tube. 400 

Adherence of the stomach to the abdominal wall normally takes place within 7 - 14 days 401 

but can be delayed in patients with impaired wound healing (e.g. malnutrition, ascites or 402 
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corticosteroid treatment) (53). Inadvertent removal of a recently placed percutaneous 403 

gastrostomy tube (< four weeks), is an emergency. 404 

In the first two weeks, replacement is mostly done endoscopically or radiologically 405 

through the same site. Between two and for weeks after initial placement, besides 406 

endoscopic replacement, blind reposition can be attempted (upon medical decision) if 407 

the tube position is afterwards checked by a water-soluble contrast study (54). 408 

Replacement should be executed expeditiously to maintain patency and prevent closure 409 

of the tract (41). Balloon-type replacement tubes are mostly used for blind replacement. 410 

If a first tube change can be planned, it is recommended to perform it in a hospital, and 411 

afterwards replacement may be completed in a home care setting or nursing home by a 412 

nurse, if patients are not able to perform it (55).  413 

If no commercially available gastrostomy tube with similar diameter is available for 414 

immediate replacement, a balloon-tipped Foley catheter of the same size can be used 415 

temporarily to keep the tract open and, if necessary, to administer EN, fluids or 416 

medications, although this is currently more difficult with universal safety connectors 417 

(e.g. “ENFit®”) (55). If there is any doubt of malposition after blind replacement then 418 

endoscopic or radiologic confirmation of correct position using a water-soluble contrast 419 

should be carried out prior to use of the tube. Alternative techniques to check proper 420 

position is pH confirmation of gastric content (pH 5 or less), irrigation of the tube with 3 421 

- 50 ml sterile water without resistance or leakage from around the stoma, assessment 422 

of external length of the tube and manipulation of the tube via rotation and in-out 423 

movement (59, 60).  424 

 425 
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2.2. How should the tubes, the tube insertions sites and consumables be handled during 426 

HEN?  427 

Recommendation 12 428 

Until the stoma tract is formed and the incision is healed, the PEG exit site should 429 

be daily monitored and kept clean and dry by using aseptic wound care (usually 430 

up to 5-7 days post procedure). 431 

Grade of recommendation B – Strong consensus (100% agreement) 432 

 433 

Recommendation 13 434 

A glycerin hydrogel or glycogel dressing should be used as an alternative to 435 

classical aseptic wound care during the first week(s).  436 

Grade of recommendation B – Strong consensus (97% agreement) 437 

 438 

Recommendation 14 439 

After stoma healing, dressings can be reduced to one or two times a week, and the 440 

entry site can be cleansed using soap and water of drinking quality. 441 

Grade of recommendation 0 - Strong consensus (90% agreement) 442 

 443 

Recommendation 15 444 

Alternatively to recommendation 14, dressings can be omitted and the site can be 445 

left open. 446 

Grade of recommendation GPP – Strong consensus (92% agreement) 447 
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 448 

Commentary to recommendations 12-15 449 

During the first week after insertion of PEG one aim is to prevent stoma tract infection. It 450 

is not necessary to apply traction to the freshly inserted PEG tube system for the initial 451 

24 h to achieve better adaptation of the gastric to the abdominal wall (56) The PEG exit 452 

site has to be monitored on a daily basis (for signs of bleeding, pain, erythema, 453 

induration, leakage, and inflammation) and cleansed (to remove any debris) with 0.9% 454 

w/v sodium chloride, sterile water or freshly boiled and cooled water. A sterile Y 455 

dressing to compress (that does not shed fibers), placed under the external disc plate, is 456 

commonly used, followed by a skin friendly and solvent-free breathable dressing. When 457 

the dressing is placed under the exterior bumper, tension has to be avoided (55, 57). 458 

Occlusive dressings should be avoided because they promote a moist wound 459 

environment and can lead to skin maceration (56, 57). 460 

According to previous guidelines (61, 62) the grades of recommendations 12 and 13 461 

have been upgraded to a “B”, even though the underlying primary literature evidence 462 

rather fits to a “0”. Within these guidelines, a direct comparison of “no care” versus 463 

“aseptic care” is missing, and instead only “cleansing” vs “disinfection” was examined for 464 

obvious (ethical) reasons. 465 

Two RCTs in adults investigated alternative wound dressings compared with standard 466 

wound dressings. The more recent study demonstrated a statistically significant 467 

reduction of the mean infection scores at the end of the first and second week using a 468 

glycerin hydrogel wound dressing (applied the day after placement and changed every 469 

week during four weeks) (56, 58). However, the other study showed no advantage of a 470 

glycogel wound dressing regarding peristomal infection after one week of usage (59). 471 
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Both studies concluded that by omitting daily changes of regular wound dressings these 472 

adjunctive techniques or barriers can be a good cost-effective alternative. The findings 473 

were confirmed in a very recent RCT using a hydrogel in children (60). 474 

After approximately one week (or if properly healed) the stoma site can be cleansed 475 

twice a week with a clean cloth using fresh tap water and soap and afterwards the skin 476 

can be gently and thoroughly dried. With a well healed exit site also, showering, bathing 477 

and swimming (it is advisable to cover the site with a waterproof dressing when 478 

swimming in public pools) is possible after a few weeks. For some patients it may be 479 

advisable to use an additional fixation or securement to minimize traction on the stoma 480 

site (57). Once the patient is discharged it is important to guarantee further competent 481 

and high quality of care by means of clear and univocal verbal communication and 482 

written or visual materials for caregivers and/or patients. It should be also pointed out 483 

which department or service can be used as an (emergency) advice point (61). 484 

 485 

Recommendation 16 486 

Immediately after placement of the PEG, the external fixation plate should be 487 

subjected to very low traction, without tension. 488 

Grade of recommendation GPP – Strong consensus (93% agreement) 489 

 490 

Recommendation 17 491 

Once the gastrostomy tract has been healed (after about one week), the tube 492 

should be rotated daily and should be moved inwards at least once a week (at 493 

least 2 cm, up to 10 cm). 494 
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Grade of recommendation GPP – Consensus (87% agreement) 495 

 496 

Recommendation 18 497 

After mobilization, the tube may be returned to its initial position with some free 498 

distance (0.5 - 1 cm) between the skin and the external bolster. 499 

Grade of recommendation 0 – Strong consensus (93% agreement) 500 

 501 

Recommendation 19 502 

If the device is a gastrojejunostomy or gastrostomy with jejunal extension it 503 

should not be rotated (only weekly pushed in and out). 504 

Grade of recommendation GPP – Strong consensus (92% agreement) 505 

Commentary to recommendations 16 - 19 506 

Buried bumper syndrome (BBS) is a severe complication in which the internal fixation 507 

device migrates alongside the tract of the stoma outside to the stomach. The device can 508 

end up anywhere between the stomach mucosa and the surface of the skin (62). BBS is a 509 

usually long-term, uncommon, severe but preventable complication with adequate 510 

nursing aftercare. Alarming signals are any difficulty in mobilizing the tube, leakage 511 

around the insertion site when trying to flush the tube, frequent feeding pump alarms 512 

(that may indicate obstruction), abdominal pain, chronic site infections or resistance 513 

with administrating EN or fluids (42). The most important risk factor leading to BBS is 514 

excessive compression of tissue between the internal and external fixation device (most 515 

often with rigid or semi-rigid internal devices) (63). The distance between the two 516 

bolsters should not be too loose or too restrictive. The tube should be advanced into the 517 
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stomach for a minimum of about 2-3 cm, but with small movements there is a risk of just 518 

moving the abdominal wall, so ideally it should be even up to 5-10 cm (64). This can 519 

start after approximately one week because earlier it can cause local pain and damage 520 

tract formation. A PEG can also be imbedded in the gastric mucosa even if it is still 521 

possible to rotate the PEG. This can happen when a gastric mucosa ‘pocket’ has grown 522 

over and round the bumper (64). When stiches/sutures are present because the 523 

stomach is fixed to the abdominal wall (gastropexy), mobilization of the tube can be 524 

delayed until the sutures have been removed (usually after two weeks). Note that the 525 

device should not be rotated (but only moved in and out) if a jejunal extension is present 526 

within the tube or if the tube is a gastrojejunostomy (57, 65). 527 

 528 

Recommendation 20 529 

In case of peristomal leakage of gastric contents at the stoma site, the surrounding 530 

skin can be properly protected using zinc oxide-based skin protectants. 531 

Grade of recommendation 0 – Strong consensus (93% agreement) 532 

 533 

Recommendation 21 534 

Proton pomp inhibitors can be used for decreasing leakage by minimizing gastric 535 

acid secretion and – if used – needs to be reviewed regularly. 536 

Grade of recommendation 0 – Strong consensus (96% agreement) 537 

Commentary to recommendations 20 and 21 538 

A small peristomal liquid drainage in the week after placement can occur, but leakage of 539 

gastric content (very often in combination with signs of peristomal infection or 540 
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gastrostomy tract enlargement) can lead to serious problems and even tube loss. Risk 541 

factors for peristomal leakage include skin infection, increased gastric acid secretion, 542 

gastroparesis, increased abdominal pressure, constipation, side torsion of the tube 543 

(which leads to ulceration and enlargement of the tract), increased tension between the 544 

internal and external bolster, BBS and the presence of granuloma tissue in the tract (55, 545 

66, 67). Also, patient-related factors can hinder wound healing such as diabetes 546 

(hyperglycemia), immunosuppression and malnutrition. In rare cases where leakage is 547 

obvious (or immediately after initial placement), EN should be delayed or stopped. 548 

Gastric decompression and starting proton pump inhibitors and/or prokinetics can be 549 

useful while simultaneously optimizing nutritional (e.g. with starting PN) and medical 550 

status (68). In any case, to minimize skin breakdown due to leakage, a topical skin 551 

product as a powdered absorbing agent or a barrier film, paste or cream (containing 552 

zinc oxide) can be applied (69). Also, foam dressings rather than gauze can be used to 553 

reduce local skin irritation (foam lifts the drainage away from the skin, whereas gauze 554 

can contribute to more skin maceration). Local fungal skin infections may also be 555 

associated with leakage and can be treated with topical antifungal agents. It is important 556 

to verify the proper tension between the two bolsters whilst avoiding unnecessary tube 557 

movement or excessive pressure (see also Recommendation 16). Side torsion resulting 558 

in a too large stoma tract, can be corrected by stabilizing the tube using a clamping 559 

device or switching to a low-profile device (53). If a balloon retaining device is present, 560 

the volume content of the balloon has to correspond with the manufacturer’s 561 

recommendations and regularly checked (e.g. once a week). In case of a button 562 

gastrostomy, one needs to ensure that the correct balloon size and tube length are being 563 

used (57). If local infection or excessive granulation tissue are present, this should be 564 

properly managed (see also Recommendations 22 and 24). Replacing the tube with a 565 
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larger-diameter tube seems to be not very effective and can result in an enlarged stoma 566 

tract with more leakage (55). In some refractory cases it can be tried to remove the tube 567 

for 24-48 hours, which permits slight spontaneously closure of the tract aiming that the 568 

replacement tube will fit more closely (70). If all above mentioned measures fail, a new 569 

gastrostomy has to be placed at a new location. 570 

 571 

Recommendation 22 572 

Excessive granulation tissue is a common problem of PEG and should be avoided 573 

or treated using appropriate methods. 574 

Grade of recommendation GPP – Strong consensus (93% agreement) 575 

Commentary 576 

The development of overgranulation tissue forming around the gastrostomy tube is a 577 

common complication in patients with a PEG tube. Granulation tissue is vascular, so it 578 

bleeds easily and is sometimes painful. Common causes of overgranulation include 579 

excess moisture, excess friction or movement from a poorly secured tube and critical 580 

colonization, leakage or infection (recommendations 22 and 24). A barrier film or cream 581 

may be administered to protect the surrounding skin and if the overgranulation tissue is 582 

exuding. The affected skin should be cleaned minimum once a day using an 583 

antimicrobial cleanser. Further, a wide variety of treatment options are possible such as 584 

the application of a topical antimicrobial agent under the fixation device, or a foam or 585 

silver dressing over the affected area which has to be changed only if there is evidence of 586 

significant exudate (but at least weekly). Another option is to apply cauterization by 587 

silver nitrate directly onto the overgranulation tissue. Alternatively, a topical 588 

corticosteroid cream or ointment can be administered for 7-10 days in combination 589 
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with a foam dressing to provide compression to the treatment site. Finally, surgical 590 

removal and argon plasma coagulation have been described in the literature. If the 591 

above steps prove ineffective, an alternative brand or type of gastrostomy tube can be 592 

tried (42, 57, 71). 593 

 594 

Recommendation 23 595 

Tube replacement should be accomplished in case of tube breakage, occlusion, 596 

dislodgement or degradation. 597 

Grade of recommendation GPP – Strong consensus (93% agreement) 598 

Commentary 599 

Most transorally placed bumper-type tubes can be maintained for many years. The 600 

durability of a PEG tube system is primarily linked to its careful handling. There is no 601 

need to exchange a tube system at regular intervals (56). Replacement will be required 602 

eventually because of breakage, occlusion, dislodgement or degradation (42). A 603 

percutaneous enteral access device that shows signs of fungal colonization with material 604 

deterioration and compromised structural integrity should be replaced in a non-urgent 605 

but timely manner (41). For a bumper-type tube, retrieval is performed by cutting the 606 

tube at the abdominal skin level and pushing the internal bumper into the intestinal 607 

lumen (‘cut and push’ technique) (72). Migration is usually uneventful even with large-608 

caliber tubes (73). Nevertheless, endoscopic retrieval of the bumper is advocated in 609 

cases of previous bowel surgery and for patients at risk of strictures or an ileus, which 610 

could hinder spontaneous migration and elimination of the sectioned bumper (42). The 611 

replacement can be performed in many ways: endoscopically, radiologically, surgically 612 

or at bedside (depending upon the type of gastrostomy tube being replaced) (57). 613 
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Balloon-type replacement tubes are mostly used for blind replacement through the 614 

same matured tract. The balloon is inflated with sterile (no saline) water (usually 5 to 10 615 

mL) and water volume may be checked every week to prevent spontaneous balloon 616 

deflation because of water leakage. However, because of balloon degradation, this type 617 

of tube may require replacement every three to four months (42, 74). 618 

 619 

Recommendation 24 620 

When a site infection is suspected or diagnosed, an antimicrobial agent can be 621 

topically applied to the entry site of the tube and the surrounding tissue, and – if 622 

the site infection cannot be resolved by this treatment –combined with systemic 623 

broad-spectrum antibiotics. 624 

Grade of recommendation 0 – Strong consensus (93% agreement) 625 

 626 

Recommendation 25 627 

If the infection cannot be resolved by the procedure described in 628 

Recommendation 24, the tube should be removed. 629 

Grade of recommendation GPP – Consensus (86% agreement) 630 

Commentary to recommendations 24 and 25 631 

A site infection is a common complication after transoral gastrostomy placement (75). 632 

Patients with diabetes, obesity, poor nutritional status and those on chronic 633 

corticosteroid therapy or other immunosuppressive therapy, are at increased risk for 634 

infection (76). Also, hyper-hydrated or inflamed skin, due to leakage, can promote 635 

growth of microorganisms (see Recommendations 20 and 21). Prevention consists of 636 
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first-line aseptic wound care after placement and early detection of signs and symptoms 637 

of infection such as loss of skin integrity, erythema, purulent and/or malodorous 638 

exudate, fever and pain (77). One needs to ensure that the external bolster is not too 639 

tight, causing too much pressure between the internal and external bolster. The area can 640 

be swabbed for both bacterial and fungal infection. An antimicrobial ointment or a 641 

dressing with an antimicrobial agent which delivers a sustained release to the 642 

gastrostomy site can be used: these dressings typically get their antimicrobial activity 643 

from silver, iodine or polyhexamethylene biguanide and are available in different forms, 644 

e. g. foams, hydrocolloids or alginates. Be aware of allergies to any of the product 645 

components and silver dressings cannot be worn during magnetic resonance imaging 646 

procedures. Tailored systemic antibiotics or (if proven) antifungal agents can be used in 647 

combination with local therapy. Topical antibiotics should not be used. In case of stoma 648 

tract disruption, peristomal infection that persists despite appropriate antimicrobial 649 

treatment, skin excoriation or a fungal infection (particularly if a silicone tube is in situ) 650 

it is advisable to remove and/or replace the gastrostomy tube (57, 77). 651 

 652 

2.3 When and how should HEN be started after tube placement?  653 

Recommendation 26 654 

HEN may be started when patient is medically stable and (i) correct placement of 655 

the tube position is verified; (ii) tolerance to enteral prescription (volume and 656 

formula) is demonstrated; and (iii) the patient and/or provider have appropriate 657 

knowledge and skills to manage HEN. 658 

Grade of Recommendation GPP – Strong consensus (100% agreement) 659 

Commentary 660 
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Hospitalized patients commencing HEN should be established on a stable feeding 661 

regimen before discharge from hospital. The patient’s ability to tolerate the volume and 662 

type of feed to be administered at home must be confirmed. If the patient has been 663 

admitted for a day procedure for the purpose of tube (re)placement, the gastrointestinal 664 

function needs to be ascertained before discharge to ensure safety. Commencement of 665 

HEN feeding depends on the type and position of the tube. For all tube types the correct 666 

position must be verified and if an interventional procedure has been performed e. g. 667 

gastrostomy or jejunostomy insertion, a period of observation to ensure no surgical 668 

complication is required. HEN patients and their carers, need training in managing their 669 

EN regimens by a multidisciplinary team (78). Prior to discharge they need to be able to 670 

demonstrate competency in feed administration, equipment handling and some basic 671 

trouble shooting in case of tube or equipment failure (79). 672 

 673 

Recommendation 27 674 

The patient with a nasogastric tube can start HEN immediately according to the 675 

previously established nutritional care plan once appropriate tube placement has 676 

been confirmed. 677 

Grade of Recommendation GPP – Strong consensus (96% agreement) 678 

Commentary 679 

Once naso-gastric tube position is confirmed HEN feeding can commence or continue 680 

according to previously established nutritional care plan. There is no evidence that feeds 681 

should be diluted at the start of HEN just for dilution purposes, unless additional liquid 682 

in form of water is needed (80). Whatever tube access is used; caution should be 683 
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exercised if refeeding syndrome is suspected. In such cases, appropriate guidelines 684 

should be followed to prevent metabolic complications.  685 

 686 

Recommendation 28 687 

Adults with uncomplicated gastrostomy tube placement can commence EN within 688 

2 - 4 hours after the procedure.  689 

Grade of recommendation A – Strong consensus (100% agreement) 690 

Commentary 691 

Traditionally, following gastrostomy insertion, EN commenced slowly with gradual 692 

increase in water or saline followed by enteral formula. Recent meta-analysis of RCTs 693 

showed no difference in complication when feeding was commenced < 4 hours 694 

compared to delayed or next day feeding (42). There is no evidence to support the 695 

practice of water trials prior to commencing EN via the gastrostomy tube or device (56, 696 

81, 82) 697 

 698 

Recommendation 29 699 

A graduated program of commencement of jejunal HEN feeds should be followed. 700 

Grade of Recommendation B – Strong consensus (93% agreement) 701 

Commentary 702 

This issue has been subject to clinical studies and these provide information to guide the 703 

clinician in the HEN setting. Jejunal feeding post abdominal surgery has increasingly 704 

become part of routine care (83). The feed can be delivered into the jejunum via either 705 
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naso-jejunal or jejunostomy tube. In either case, feed starting regimens have not been 706 

defined and there is a wide heterogeneity in practice. Studies recommend a starting 707 

infusion of 10mL/h of 0.9% w/v sodium chloride in the first 24 hours after tube 708 

insertion, followed by commencing EN at 10 mL/h for 24 hours and then increasing the 709 

rate by 20 mL/h until nutrient target was reached usually by day 6 (84). A prospective 710 

randomized trial conducted by Han-Geurts in 2007 used a starter regimen of 1.0 711 

kcal/mL continuously delivered by pump commencing at 30 mL/h on the first post-712 

operative day and increasing to 84 mL/h on the third day as tolerated (85). Ninety 713 

percent of patients tolerated this feeding regimen and attained full nutritional targets. 714 

A systematic review of routes for early feeding post esophagectomy reported that EN 715 

commenced on postoperative day 1 and gradually increased to meet nutritional 716 

requirements by day 3 was well tolerated (86). Though in some centers progression of 717 

feeding regimens meant that only half the patients reached target rate at day 8. 718 

Regimens for commencement of jejunal feeding where no surgical procedure has been 719 

performed are poorly defined in the literature, however provided that there is no 720 

resection of the gastrointestinal tract, and possibly less chance of ileus, starting 721 

regimens tend to be more liberal. 722 

 723 

2.4 How should the HEN be administered (bolus or continuous), with pumps or mobile 724 

devices? 725 

Recommendation 30 726 

The method of HEN administration should be a decision of the multidisciplinary 727 

NST involved with the patient care, considering patient’s disease, type of feeding 728 

tube in position, feed tolerance and patient preference. 729 
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Grade of Recommendation GPP – Strong consensus (100% agreement) 730 

Commentary 731 

Patient activity level, social environment and individual abilities should be considered 732 

when choosing delivery methods (87). In some settings, the financial costs attributable 733 

to HEN treatment needs to be considered as it might influence the choice of 734 

administration methods.  735 

 736 

Recommendation 31 737 

Bolus or intermittent continuous or continuous infusion through a pump may be 738 

used depending on clinical need, safety and level of precision required. 739 

Grade of Recommendation GPP – Strong consensus (92% agreement) 740 

Commentary 741 

Bolus infusion procedure requires the division of total feed volume into four to six feeds 742 

throughout the day. The infusion volume is typically between 200-400 mL of feed 743 

administered over a 15 – 60-minute period, depending on the patient’s nutrient needs 744 

and tolerance. Bolus infusions are used either when a patient has a nasogastric tube in 745 

situ or gastrostomy tube. Feeds are administered with a 50 mL syringe with or without a 746 

plunger. Bolus feeding into the stomach is considered more physiological (88). There is 747 

no evidence that bolus feeding predisposes to diarrhea, bloating, aspiration compared to 748 

continuous feeding (88). Continuous infusion of enteral formula is usually through a 749 

pump. Enteral feeding pumps can accurately infuse solutions (89). The use of an enteral 750 

feeding pump safely allows infusion of small volume of solutions for variable periods of 751 

time (90). This is considered as an advantage in jejunal feeding as the jejunum relies on 752 
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controlled delivery of isotonic substrates. High calorie feeds should be administered 753 

preferentially using a feeding pump.  754 

Overnight pump-assisted feeding allows patients to be active during the day to carry out 755 

work/study and other social activities. Pump-assisted feeding allows patients to get 756 

uninterrupted sleep without the need to adjust flow rates during the night. Infusion of 757 

small volumes of solutions allows for safe jejunal infusion when feed tolerance is 758 

variable. Feeding pumps can be either static or mobile by placing the device in a 759 

specially designed rucksack. These can be placed on patient’s back or attached e.g. to a 760 

wheelchair. Feeding pumps have evolved to be lighter and more intuitive in their 761 

operation allowing greater ease of HEN administration by patients and carers (89). 762 

Combination of methods in practice (e.g. overnight continuous feeding and bolus feeding 763 

during the day) can provide autonomy to patients to meet their nutritional needs but at 764 

the same time allow for life style preferences. 765 

 766 

Recommendation 32 767 

Routine water flushing before and after feeding can prevent tube obstruction and 768 

should be part of patient/carer education. 769 

Grade of Recommendation GPP – Strong consensus (100% agreement) 770 

Commentary 771 

Regardless of the administration route (gastral or jejunal), feeding tubes are prone to 772 

blockages, primarily due to the chemistry of the protein rich solutions, the viscosity of 773 

the fluid and the small diameter of the tube lumen. This problem is further exacerbated 774 

the longer the feeding tube is and if medications are administered through the tube. 775 
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Tubes should be flushed with at least 30 mL of water of drinking quality before starting 776 

and after completion of feeds in case of bolus administration or 4-hourly if continuous 777 

feeding (91). 778 

 779 

2.5 Can an enteral tube being used for HEN also be used for drug administration? If yes, 780 

how should an enteral tube be used for drug administration?  781 

Recommendation 33 782 

An enteral tube being used for EN can also be used for drug administration if the 783 

efficacy of drug administration can be confirmed.  784 

Grade of recommendation GPP – Strong consensus (92% agreement) 785 

 786 

Recommendation 34 787 

If an enteral tube is used for drug administration, adequate information should be 788 

offered to patients and carers with the involvement of a pharmacist. 789 

Grade of recommendation GPP – Strong consensus (100% agreement) 790 

Commentary to recommendations 33 and 34 791 

The administration of medicines through enteral feeding tubes is a widespread practice 792 

but a recent survey in the United Kingdom (92) found that over 30% of carers for 793 

patients requiring medicine administration through enteral feeding tubes received no 794 

information. Furthermore, that survey was undertaken through a national patient 795 

support group and so it could be that in a wider population even fewer carers may 796 

receive information. When using an enteral feeding tube for drug administration, it is 797 

important that the tube should not become blocked, and that those prescribing, 798 
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supplying and administering the medicines are aware of their responsibility for any 799 

adverse events resulting from the use of unlicensed medicines or the off-label use of 800 

licensed medicines. 801 

The relevant Summary of Product Characteristics should be consulted to help 802 

understand the legal position regarding individual prescriptions and dosage forms. 803 

Using a product outside the terms of the Summary of Product Characteristics carries 804 

additional responsibility that should be accepted prior to medicine prescription, supply 805 

or administration. Crushing medicines should be avoided whenever possible because of 806 

the potential risks of exposure to the drug and inaccuracies of drug dosing. The choice of 807 

dosage form for administration through an enteral feeding tube also presents practical 808 

considerations. For example, whilst it is possible that there is a generally higher 809 

incidence of tube occlusions when using solid dosage forms through nasogastric and 810 

silicone PEG tubes care still needs to be taken with liquid medicines since they may 811 

contain sorbitol which is reported to contribute to diarrhea (48% of cases of osmotic 812 

diarrhea, n = 14)(93), or they be of an osmolality >500–600 mOsm/kg that is sufficiently 813 

high to could cause gut disturbances (77). 814 

A pharmacist is in an ideal position to advise on the administration of medicines though 815 

enteral feeding tubes and indeed the involvement of pharmacists has been 816 

recommended in national guidelines (77). The pharmacist may be able to suggest 817 

alternative medicines or alternative patient management options when asked to advise 818 

on the administration of a particular drug though an enteral feeding tube.  819 

 820 
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Recommendation 35 821 

Appropriate ancillaries including syringes shall be used for drug administration 822 

through enteral tubes using connectors of a recognized standard in order to avoid 823 

misconnection errors. 824 

Grade of recommendation A (ISO standard) – Strong consensus (100% 825 

agreement) 826 

 827 

Recommendation 36 828 

Measures shall be taken to ensure correct drug dosing when drugs are 829 

administered through enteral tubes, for example when using low-dose tip ENFit 830 

syringes. Shaking of a low-dose ENFit tip syringe to remove a drug moat shall not 831 

be done. 832 

Grade of recommendation GPP – Strong consensus (100% agreement) 833 

Commentary to recommendations 35 and 36 834 

The recognized standard ISO 80369-3 for enteral tubes (“ENFit”) has been introduced 835 

following misconnection errors, including fatal errors. This standard requires that 836 

tubing and ancillaries, including syringes, are of a specific design that cannot be 837 

connected with tubing and ancillaries intended for administration via a different route. 838 

Due to concerns over the accuracy of drug administration using ENFit syringes, and 839 

particularly with low-dose ENFit syringes, the design of the 1 mL and 3 mL syringes was 840 

updated to incorporate a low-dose syringe tip. Whilst the low-dose tip could improve 841 

dose accuracy it could also result in a moat of drug that could inadvertently alter the 842 

quantity of drug administered. Therefore, steps should be taken to avoid inaccurate 843 
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dosing when using low-dose ENFit tip syringes when administering drugs through 844 

enteral tubes. Shaking a syringe to remove a moat of drug exposes the environment and 845 

people to the drug and could affect the dose delivered, and, therefore, in the absence of 846 

evidence, it is not a recommended practice. 847 

 848 

Recommendation 37 849 

The necessity and appropriateness for a drug to be administered through an 850 

enteral tube should be confirmed, taking into account factors including any effect 851 

of the site of drug delivery and potential drug interactions with enteral formula 852 

and enteral feeding tubes. 853 

Grade of recommendation GPP – Strong consensus (100% agreement) 854 

Commentary 855 

The site of an enteral tube tip and therefore the site of drug delivery is an important 856 

factor when establishing likely drug efficacy. For example, a study of trovafloxacin 857 

administered into the stomach yielded similar efficacy with or without simultaneous 858 

enteral formula, but administration through a tube directly into the duodenum rather 859 

than through a tube into the stomach led to reduced drug availability (94). 860 

Unfortunately, there was no note regarding the type or material of the nasogastric tube 861 

used in this publication.  862 

When using an enteral feeding tube for the administration of medicines, no effect of 863 

bolus compared to continuous EN on tube blockage has been reported (p=0.33) (93). 864 

Nevertheless, the choice between bolus and continuous feeding could affect the practical 865 

administration of particular medicines, such as medicines which bind to enteral formula 866 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

46 

and therefore some medicines administered through an enteral feeding tube may need 867 

to be administered apart from enteral formula. Specific drug interactions with enteral 868 

formula that reduce drug efficacy have been reported, as have drug interactions directly 869 

between medicines and enteral feeding tubes. For example, phenytoin has been 870 

reported to bind directly with enteral formula, as well as separately to polyurethane 871 

enteral feeding tubes lubricated with polyvinylpyrrolidone (with pH an important 872 

factor) (95). It has also been suggested that polyurethane PEGs are preferable to silicone 873 

PEGs when considering medicine administration through an enteral feeding tube 874 

because of higher retention of patency and subsequent ability to continue to use the 875 

tube (93). 876 

 877 

Recommendation 38 878 

Drugs may be administered individually through an enteral feeding tube, and the 879 

tube flushed before, between and after each drug, using 30 mL of water. 880 

Grade of recommendation 0 – Strong consensus (100% agreement) 881 

Commentary 882 

It is almost universally accepted that medicines should not be mixed before 883 

administration through an enteral feeding tube due to risks including drug-drug 884 

interactions, and that adequate flushing of the tube between feed and/or medications is 885 

necessary. Using at least 30 mL of water for irrigation when giving medicines or when 886 

flushing small diameter nasogastric tubes may reduce the number of tube occlusions 887 

(93). A survey of 105 Belgian community pharmacists found that they had limited 888 

knowledge regarding the administration of medicines through enteral feeding tubes. For 889 

example, fewer than half knew whether or not medicines should be mixed prior to 890 
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administration (96). However, the apparent lack of evidence behind the correct answers 891 

to those survey questions has been challenged, including because of a lack of evidence 892 

for not mixing medicines before administration through an enteral feeding tube (97). 893 

Another similar survey (98) by the same group, but this time of Belgian residential care 894 

facilities for people with intellectual disability, found fewer than 40% of staff knew 895 

whether or not medicines may be mixed prior to administration, although the results 896 

are not generalizable because fewer than 20% of respondents had a nursing background 897 

and the remainder had no medical education. Furthermore, it was found in the same 898 

type of facility that recommendations for medicine administration through enteral 899 

feeding tubes were not followed (99). The practice included over two thirds of the 900 

prepared medicines being mixed prior to administration, and in some cases up to eight 901 

medicines at once, despite almost half of the total medication records containing at least 902 

one drug-drug interaction (100). Factors such as limited time and limited knowledge 903 

were blamed for the inappropriate medicine administrations (101). 904 

 905 

3. Products recommended for HEN  906 

3.1 Which nutritional products (standard formula) are recommended?  907 

Recommendation 39 908 

Standard commercial formula enteral tube feeds can be used, unless there is 909 

specific justification for a blended tube feed. 910 

Grade of recommendation 0 – Strong consensus (92% agreement) 911 

Commentary 912 
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There are no fundamental differences regarding the preferred nutritional products to be 913 

used to deliver HEN for patients that may have benign or malignant disease. Blended 914 

tube feeds rather than commercial tube feeds have been used frequently. For example, 915 

in a survey of adult Oley Foundation members, 69.5% of the 91 respondents indicated 916 

that they used blended tube feed (102). In another survey of blended tube feed use in 917 

the community (103), 30 of 54 respondents reported improved tolerance and fewer 918 

adverse gut symptoms with blended tube feed whilst the remaining 24 respondents 919 

chose not to use blended tube feed for reasons that included concerns over safety and a 920 

lack of knowledge regarding their preparation. Blended tube feeds have been 921 

considered to be time consuming and therefore costly to prepare, with one study finding 922 

that time and non-nutritional costs could account for >50% of the total feeding cost 923 

(104). The same study also found there to be poor standardization of blended tube feeds, 924 

and risks of microbial contamination and product instability. It is of note that four of the 925 

five authors of this particular study were affiliated to commercial EN companies. 926 

Nevertheless, others have also expressed concern regarding higher microbial 927 

contamination of blended tube feed compared to commercial tube feed (105, 106). In 928 

addition, when 203 Polish patients were switched from blended tube feed administered 929 

as 50-100 mL boluses between five and six times each day to commercial tube feed 930 

administered as boluses or continuous infusion under the direction of a specialist, the 931 

outcomes included fewer hospital and intensive care admissions, and less frequent 932 

pneumonia, urinary tract infection and anemia requiring hospitalization (107). In this 933 

study, a care package was provided to the patients in addition to the commercial tube 934 

feed which complicates the interpretation of the reported outcomes (107). In another 935 

study, commercial tube feed was found to be relatively more beneficial over an 8-month 936 

period for patients with head and neck cancer compared to either blended tube feed or 937 
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blended diet used as a tube feed (108). All of the study groups had additional oral intake 938 

recommended, and therefore a consideration of their oral intake over the study period 939 

would have been beneficial. Blended food, although without clear benefit compared to 940 

commercial food, is still occasionally used in chronic patients at home, but not in 941 

hospitals. If used at all, it should be administered via a large tube (ch 14) or a PEG to 942 

prevent from clogging. 943 

 944 

3.2 Which formula for special situations are needed?  945 

Recommendation 40 946 

Fiber-containing feeds shall normally be used for patients with diarrhea.  947 

Grade of recommendation A – Strong consensus (92% agreement) 948 

 949 

Recommendation 41 950 

Fiber-containing feeds should be used for patients with constipation.  951 

Grade of recommendation B – Strong consensus (96% agreement) 952 

Commentary to recommendations 40 and 41 953 

In a crossover study investigating the effect of fiber in EN of ten medically stable 954 

residents of a chronic care facility, fiber was found to nearly double both the frequency 955 

of opening bowels and the fecal wet weight (both p<0.05), without diarrhea (109). A 956 

reduction in measured glucose and an increase in albumin and hemoglobin was found 957 

when Israeli residents in long-term care facilities were given a tube feed containing fiber 958 

rather than not over an 8-week period, although the two tube feeds differed beyond only 959 

the fiber, for example in the density of amino acids and micronutrients (110). 960 
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Furthermore, the residents were not randomized to one or other of the tube feeds. More 961 

recently, in a systematic review and meta-analysis on the effects of fiber-containing 962 

enteral formula relevant to both acute and chronic settings, significant benefits of 963 

enteral formula containing fiber (especially fiber mixtures) were reported for patients 964 

with diarrhea as well as a trend of benefit of enteral formula containing fiber for 965 

patients with constipation (111). 966 

 967 

Recommendation 42 968 

A modified enteral formula with lower sugar content, containing slowly digestible 969 

carbohydrates and a fat content enriched in unsaturated fatty acids, especially 970 

monounsaturated fatty acids may be used for patients with diabetes. 971 

Grade of recommendation 0 – Majority agreement (60% agreement) 972 

Commentary 973 

Specific tube feeds with a lower sugar content for patients with diabetes may be used, 974 

which are reported to be comparably tolerated to standard tube feeds (112). For 975 

example, improved glycemic control was found for residents with type 2 diabetes in a 976 

long-term care facility who received an enteral tube feed with a third less energy from 977 

sugars (replaced with lipid, 16 patients in the lower sugar group and 14 patients in the 978 

control group) (113). The lower sugar reached statistical significance for some results 979 

and tended to require less insulin although not statistically significant. One study 980 

participant in the higher sugar feed group did not complete the study because of 981 

uncontrolled blood glucose levels. A limitation of this study (113) that has previously 982 

been raised (112) is that the proportion of tube feed received by each study group was 983 

not reported. In another study of diabetes specific EN there was a reduction in both 984 
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insulin requirement and in HbA1c after 84 days in patients with type 2 diabetes with 985 

neurological dysphagia (114). One of the patients in the lower sugar tube feed group had 986 

diarrhea from the feed, and one of the patients in the standard sugar tube feed had 987 

severe hyperglycemia “possibly related to treatment”. A systematic review of diabetes-988 

specific enteral formula (defined as oral supplements or tube feeds containing a high 989 

proportion (>60%) of fat, fructose and fiber) found improved glycemic control 990 

compared to standard enteral formula (115). 991 

For a fixed sugar content, increasing the fat and protein content of diabetes specific 992 

enteral formula may affect glycemic control. For example, in a systematic review of the 993 

effects of different macronutrients on postprandial glycaemia, it was found that more 994 

insulin was required following high fat/protein meals (116).  995 

 996 

Recommendation 43 997 

For patients without diarrhea, constipation or diabetes, standard commercial 998 

tube feeds should be used according to the direction of a specialist.  999 

Grade of recommendation GPP – Strong consensus (96% agreement) 1000 

Commentary 1001 

There are more limited reports for other special situations, which include a potential 1002 

role for home-prepared low iodine tube feed for preparation for scanning and 1003 

management of differentiated thyroid carcinoma (117). In a study of EN in patients with 1004 

Crohn’s disease (which is complicated by all study participants being administered 200 1005 

mL of 10% w/v soybean lipid intravenously daily for an unknown duration), elemental 1006 

formula gave benefit for disease remission as well as maintenance of remission 1007 
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compared to elemental formula plus drug treatment (prednisolone or sulphasalazine), 1008 

drug treatment alone (and a low residue diet), or no intervention (118). A general note 1009 

regarding ensuring clarity from the prescriber of nutritional goals if using modular 1010 

protein supplements has been reported due to different products not being clinically 1011 

equivalent to each other for the same quantity of amino acids (119). Other reports 1012 

appear to currently be less clinically relevant. Example include: standard enteral tube 1013 

feed was found to be beneficial in 14 HIV positive patients with wasting, with no 1014 

comparator group (120); supplementation of enteral feed with digestive enzymes had 1015 

non-significant effects on total protein and albumin levels in 16 elderly residents of a 1016 

nursing care facility (121); and the availability of only limited information regarding 1017 

attempts to modify the gut microflora by the addition of fructo-oligosaccharides to tube 1018 

feed (122). 1019 

 1020 

4. Monitoring and termination of HEN 1021 

4.1 When and how should patients prescribed HEN be monitored? 1022 

Recommendation 44 1023 

HEN patients should be monitored for the efficacy and complications of HEN, 1024 

which requires a good forward planning and communication between acting 1025 

persons (physicians, nurses, caregivers etc.).  1026 

Grade of recommendation GPP – Strong consensus (96% agreement) 1027 
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 1028 

Recommendation 45 1029 

Monitoring of efficacy should be based primarily on body weight, body 1030 

composition and hydration status, but may also include laboratory measurements, 1031 

such as serum albumin or transthyretin (=prealbumin). Monitoring of 1032 

complications should include tube- and EN-associated complications.  1033 

Grade of recommendation GPP – Consensus (83% agreement) 1034 

Commentary to recommendations 44 and 45 1035 

Monitoring should depend upon many factors, patient-related (underlying disease, 1036 

nutritional status on discharge, active treatment or palliative care), and structure-1037 

related (presence or absence of a multidisciplinary team in charge of follow-up, 1038 

homecare country legislation requiring prescription renewal at given intervals). 1039 

It may involve the prescribing multidisciplinary team (physician, dietician, nurse, 1040 

pharmacist), the primary care physician and nurse, the home caregivers, as well as the 1041 

patient him/herself, stressing the importance of training patients and/or caregivers on 1042 

caring for the tube, hygiene and safety issues and basic problem solving. 1043 

Monitoring will be performed in the home setting or in the structure where the 1044 

prescription originated. It may include: 1045 

• For efficacy: body weight, body composition (fat-free mass or muscle mass), 1046 

hydration, muscle strength and performance, food intake, serum transthyretin 1047 

(because of a much shorter half-life than albumin) 1048 

• For tolerance: tube-related complications (leakage, obstruction, displacement, 1049 

local stoma complications) and respiratory and digestive tolerance 1050 
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HEN aims at improving nutritional status or at least not letting it deteriorate. The 1051 

prospective systematic follow-up of a Spanish cohort of 365 patients on HEN for various 1052 

reasons showed after average 148 ± 104 (mean ± SD) days an improvement of all 1053 

anthropometric (weight, arm circumference) and biochemical (albumin, transthyretin, 1054 

transferrin, lymphocytes) parameters (22). In a prospective study of 150 patients aged 1055 

70 ± 8 years (mean ± SD) who had a PEG tube placement for several diseases, among the 1056 

72 surviving at least 60 days there was no significant weight or serum albumin change 1057 

after four months (123). Among 80 patients who were randomized to receive 1058 

supplemental HEN, HPN or nothing after major abdominal surgery and who were 1059 

assessed up to one year after discharge, there was a global decrease in body weight 1060 

(with however a maintained lean body mass) and an increase in serum albumin with 1061 

time, with no differences between groups (124). A small cohort study showing in 19 1062 

HEN patients biochemical evidence of micronutrient depletion (125) does not warrant a 1063 

systematic screening for such a depletion, especially as these deficiencies usually 1064 

correlate with malnutrition (126). A retrospective study of 31 HEN patients showed that, 1065 

despite a systematic monthly follow-up by a dedicated nurse, there were an average of 1066 

2.9 unscheduled healthcare contacts over 17.5 months, mostly for tube-related 1067 

complications (127). Another study, prospective, reported an average 5.4 unscheduled 1068 

contacts over 10.5 months for complications (78). A remote follow-up may prove useful: 1069 

a prospective study of 188 HEN patients older than 65 years showed that the addition of 1070 

a video consultation with the hospital team to a monthly home visit was able to reduce 1071 

metabolic complications (128). 1072 

 1073 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

55 

4.2 When should HEN be terminated?  1074 

Recommendation 46 1075 

HEN should be terminated when the desired weight has been reached and the 1076 

patient’s oral intake matches his/her maintenance needs. 1077 

Grade of recommendation GPP – Strong consensus (92% agreement) 1078 

Commentary  1079 

Apart from end of life care, there are several situations in which HEN will be terminated: 1080 

• Restoration of oral feeding 1081 

• Severe complication (intractable diarrhea, aspiration pneumonia), leading to a 1082 

prolonged contra-indication of HEN 1083 

• Transfer to a long-term care facility 1084 

• Termination of HEN indicated for trophic indications (short bowel syndrome) 1085 

The first situation is the most frequent. Patients may evolve from total EN to 1086 

complementary EN to complete oral autonomy. A cohort of 417 patients on HEN was 1087 

followed for 24 to 103 months. HEN had been stopped because of death in 75.2%, 1088 

weaning in 32.6% and other reasons in 6.7%; only 5.5% were still dependent on HEN 1089 

(26). A Spanish cohort found in 365 HEN patients followed-up for 148 ± 104 days (mean 1090 

±  SD) that as many patients had regained oral autonomy (47.2%) as those still needing 1091 

EN support (47.8%) (22). Two regional cohort studies (Alpes-Maritimes in France and 1092 

Northern Alberta in Canada) report a much more frequent return to oral autonomy in 1093 

patients with digestive diseases compared to patients with cancer or neurological 1094 

diseases (5, 26). Follow-up of weight, with the usual weight as a target, as well as that of 1095 
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oral intake are therefore needed to determine when to discontinue HEN. No arguments 1096 

are in favor of a progressive discontinuation rather than an abrupt one. 1097 

The end of life care situation has been covered by the recent ESPEN guideline on ethical 1098 

aspects of artificial nutrition and hydration (29), in which it is said that “in case the 1099 

feasibility or efficacy of artificial nutrition is uncertain it is advisable to administer the 1100 

therapy on a trial basis. In the event of complications or if the desired success is not 1101 

achieved, the attempt should be discontinued.” 1102 

 1103 

4.3 What are the main complications of HEN and how should they be managed?  1104 

Recommendation 47 1105 

To reduce mechanical complications of HEN (blocking, dislodgement) 1106 

percutaneous tubes should be used instead of nasal tubes for long-term needs (at 1107 

least 4 - 6 weeks). 1108 

Grade of recommendation B – Strong consensus (98% agreement) 1109 

Commentary 1110 

General EN complications are applicable to patients on HEN, and can be classified as 1111 

mechanic, aspiration, gastrointestinal, metabolic and stoma complications. The 1112 

frequency of these complications has been studied in several retrospective and 1113 

prospective studies, including different type of patients and enteral accesses (129-132).  1114 

In a Cochrane systematic review, PEG feeding demonstrated a lower probability of 1115 

intervention failure (defined as feeding interruption, blocking or leakage of the tube, no 1116 

adherence to treatment), suggesting the endoscopic procedure is more effective and 1117 

safer than nasogastric tube feeding (132). This review included nine randomized 1118 
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controlled studies and intervention failure occurred in 19 of 156 patients in the PEG 1119 

group and 63 of 158 patients in the nasogastric tube feeding group (RR 0.24, 95% CI 1120 

0.08 to 0.76, p=0.01) in favor of PEG. There were no statistically significant differences 1121 

in other complications, pneumonia and mortality between groups (132).  1122 

Mechanical complications are quite frequent in patients on HEN and include 1123 

dislodgement and obstruction of the tubes. These complications are more frequent in 1124 

nasal tubes, especially nasojejunal tubes, than in PEG tubes (129). In a retrospective 1125 

study, patients with neurological diseases had significantly more complications than 1126 

cancer patients, with mechanical complications being the most frequent (130). The 1127 

authors attribute their results to the higher use of medications in neurological patients. 1128 

Routine water flushing after feedings can prevent tube occlusion and is especially 1129 

relevant in small-caliber tubes, like jejunostomies. If the tube does become clogged, 1130 

simple water flushing can help regain patency. In cases of persistent obstruction, some 1131 

experts, but not all, recommend infusion with cola-containing carbonated drinks or 1132 

pancreatic enzymes may unclog the tube (133). However, this maneuver is not 1133 

recommended for several reasons, one being the sugar content of sodas enhancing the 1134 

risk of tube contamination with bacteria. Others recommend the usage of 8.4% w/v 1135 

sodium bicarbonate solution to unblock the tube; however, this is also not evidence-1136 

based medicine. If necessary, a guide wire or commercially available tube declogger can 1137 

be used by an expert in case of PEG tubes (42). Aspiration can occur in patients who are 1138 

unable to protect their airways, especially patients with neurological problems. The 1139 

incidence of aspiration has been reported to reach 20%. This can lead to pneumonia, 1140 

respiratory failure, or death. Various strategies to reduce aspiration have been studied. 1141 

These include elevation of the head of the bed, post-pyloric feeding (by nasojejunal, 1142 

percutaneous gastrojejunostomy, or PEJ), and administration of motility agents to 1143 
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promote gastric emptying (42, 133). Gastrointestinal complications include constipation, 1144 

diarrhea, vomits and abdominal pain. These complications may be caused by the 1145 

underlying disease, the drug treatment, the enteral formula and the administration 1146 

method (42, 133). Metabolic complications include hyperglycemia, electrolytic 1147 

disturbances, micronutrient deficiency, and refeeding syndrome (42, 133). Stoma 1148 

complications are frequent in patients with gastrostomy and include excessive 1149 

granulation tissue, leakage, peristomal infection and the BBS (42, 56).  1150 

See also Recommendations 7 and 8.  1151 

 1152 

Recommendation 48 1153 

As home-made blenderized admixtures are less effective than EN formula or 1154 

commercially produced ‘whole food’ solutions, they should not be utilized in 1155 

patients on HEN. 1156 

Grade of recommendation GPP – Majority agreement (63% agreement) 1157 

 1158 

Recommendation 49 1159 

As home-made blenderized admixtures are less safe than EN formula or 1160 

commercially produced ‘whole food’ solutions, they should not be utilized in 1161 

patients on HEN. 1162 

Grade of recommendation GPP – Consensus (76% agreement) 1163 

Commentary to recommendations 48 and 49 1164 

Blenderized or homebrew tube diets are still popular in many countries due to its low 1165 

cost in comparison to enteral formula. However, blenderized formulas are not 1166 
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standardized regarding macro and micronutrients composition and may entail a higher 1167 

risk of contamination, as well as more cumbersome handling and administration (134). 1168 

In an observational study, the use of EN formula and a NST in comparison to blenderized 1169 

admixtures improved weight and decreased infectious complications, hospital 1170 

admissions and costs, but did not have any effect on other complications (135).  1171 

See also Recommendation 39.  1172 

 1173 

Recommendation 50 1174 

A HEN team should adequately care of nasogastric and enteral tubes, as well as 1175 

follow up the patients to decrease complications and rehospitalizations. 1176 

Grade of recommendation B – Strong consensus (100% agreement) 1177 

Commentary 1178 

Appropriate training of the patient/caregiver and continuity of care after discharge from 1179 

the hospital are key factors for the success of HEN (136). Most of the potential long-term 1180 

complications are exclusively dependent on the quality of aftercare given to the tubing 1181 

system and can be effectively avoided if the proper measures are taken. In a prospective 1182 

study including 108 elderly patients in Italy, followed for twelve months, the authors 1183 

found a low rate of complications, most of them mild. The mortality after first month and 1184 

at one year was 7.4% and 23.1%, respectively, with a mean survival of 674 days that is 1185 

almost three times longer than in the literature. The authors attribute their better 1186 

results regarding other series of patients to the continuity of care by the same nutrition 1187 

team (137). In a quasi-experimental research in Taiwan with pre-test/post-test 1188 

evaluations in 233 patients with nasogastric tube feeding, systematic nursing 1189 
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intervention, including comprehensive educational pamphlets and video education in 1190 

comparison to routine education, significantly improved the knowledge and skills of 1191 

primary caregivers and decreased the incidence of 3-months complications (138). In the 1192 

absence of adequate gastrostomy aftercare, 6-months hospital readmission rates are as 1193 

high as 23%. In a prospective study with 313 gastrostomy patients followed by a HEN 1194 

team, 371 complications were encountered and most of them were resolved without 1195 

hospitalization. Gastrostomy-related hospital readmissions were significantly reduced 1196 

from 23 to 2% (p<0.0001) (139).  In an observational multicenter study in Poland, the 1197 

specialized HEN care program reduced morbidity and costs related to long-term EN at 1198 

home (135). In a randomized, prospective study in 100 patients older than 65 years 1199 

treated with HEN in Italy, a video consultation between home visiting staff and hospital 1200 

physicians specialized in clinical nutrition during monthly home visits was associated 1201 

with a reduction of metabolic complications (128).  1202 

 1203 

4.4 When and how should QoL be assessed in these patients?  1204 

Recommendation 51 1205 

During HEN treatment QoL should be measured periodically. 1206 

Grade of recommendation GPP – Strong consensus (92% agreement) 1207 

Commentary 1208 

QoL is one of the patient-related outcomes necessary to evaluate the effect of the 1209 

treatments. HEN has a considerable physical, social and psychological effect on the lives 1210 

of patients and their caregivers. Support at the time of tube placement, and regular 1211 
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ongoing support, can help to minimize the impact on both, enabling them to make the 1212 

most of their daily lives, sleep better, and enjoy an overall higher QoL (140). 1213 

QoL should be measured at the beginning of HEN and periodically during the treatment 1214 

to evaluate the impact of this intervention. In these patients QoL has been investigated 1215 

using mainly generic questionnaires, such as SF-36, SF-12, WHO QoL-BREF and EQ-5D, 1216 

showing a lower value than in the general population. Among the main factors than can 1217 

influence HEN patient’s QoL are the underlying disease, age, gender and presence of 1218 

caregiver. In a study with 38 long-term HEN patients in France, QoL was better in 1219 

younger patients, without cancer and with more than one caregiver (141). In this study, 1220 

most of the participants improved their QoL following the initiation of HEN. In a 1221 

multicenter study in Spain involving 267 patients, women and patients with 1222 

neurological diseases rated a significantly lower value on their QoL compared to those of 1223 

other groups (142). In a study of 104 patients with PEG in Sweden, those with cancer 1224 

diagnosis reported that PEG feeding interfered with their oral feeding more than 1225 

patients with a neurological disease (p=0.009) (143). However, in a similar study of 122 1226 

participants in Australia there were no significant differences in QoL across different 1227 

clinical areas (144). The participants in this study suggested some improvements to the 1228 

HEN service, including sooner follow-up after hospital discharge, more frequent reviews 1229 

for long-term patients, and the availability of a multidisciplinary team to manage HEN 1230 

patients. Also, the caregiver’s evaluation can be useful to have an approximation to the 1231 

patient’s perception when he/she does not have the ability to communicate (145). 1232 

 1233 
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Recommendation 52 1234 

For evaluating QoL in HEN patients, validated specific questionnaires should be 1235 

used. 1236 

Grade of recommendation GPP –Consensus (88% agreement) 1237 

Commentary 1238 

Patient’s Reported Outcomes Measures should be developed through a standardized 1239 

process (146). The process of validation of these tools entails the measure of the 1240 

following psychometric properties (feasibility, reliability or reproducibility, 1241 

responsiveness, determination of the minimal clinically significant difference, and 1242 

validity). To measure QoL in HEN patients we can use generic or specific questionnaires. 1243 

Generic tools lack sensitivity to reflect patients’ problems and differences in QoL 1244 

between subgroups according to diseases or during the follow-up. Specific 1245 

questionnaires are developed from patients’ symptoms, limitations, and problems in 1246 

their daily life and are more sensitive to changes. To study QoL in HEN, some authors 1247 

have used specific questionnaires for different pathologies (IBDQ, head and neck cancer 1248 

QOL-EF, EORTC QLQ-C30) (147, 148). There are other specific questionnaires for PEG 1249 

but with some methodological limitations. A specific questionnaire to evaluate QoL in 1250 

patients on HEN regardless of the underlying disease and route of administrations has 1251 

been validated in a Spanish population in a multicentric study including 355 subjects. 1252 

This questionnaire, NutriQoL®, consists of 17 items and evaluates QoL in two 1253 

dimensions (physical performance, daily life activities, and social aspects). This 1254 

questionnaire is reported to be valid, reliable and even if lowly sensitive to change it 1255 

seems to be useful to measure QoL in this population (149, 150).  1256 
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 1257 

5. Structural requirements to perform HEN 1258 

5.1 How and what to teach the patient and his family?  1259 

Recommendation 53 1260 

HEN should be standardized and coordinated by a multidisciplinary NST 1261 

(physician, nurse, dietician, pharmacist) as this increases the quality of the 1262 

measures, reduces the complication rates and thus makes a significant 1263 

contribution to improve patients QoL and to the cost-effectiveness of the 1264 

measures.  1265 

Grade of recommendation B – Strong consensus (96% agreement) 1266 

 1267 

Recommendation 54 1268 

All information related to HEN should be provided not only verbally but also in 1269 

writing or pictures.  1270 

Grade of recommendation B – Strong consensus (100% agreement) 1271 

Commentary to recommendations 53 and 54 1272 

There are increasing numbers of adult patients who require continuing EN support 1273 

following discharge from hospital into community settings (79, 151). HEN refers to 1274 

nutrition provided through a feeding tube directly into the gastro-intestinal tract when 1275 

an individual cannot ingest, chew or swallow food but can digest and absorb nutrients in 1276 

the patient’s home. It allows the patient to return to a familiar environment where 1277 

support can be provided by the patients itself, family, friends or professional carers (89, 1278 

90). The instruction should be given in the hospital setting or at home. Written 1279 
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information should be provided including contact information in case of complications 1280 

and/or further clarifications needed (140, 152-155). For further details, see Table 6. 1281 

 1282 

Table 6: Items to instruct before the patient can discharge (79, 89, 90, 140, 149, 1283 

151-155) 1284 

• The quantity of EN, and which brand should be administered; 

• Total amount of fluid administrated; 

• Duration of administration, during day or night; 

• The use of the enteral feeding pump and what to do in case of dysfunction of the pump 

(if a pump is used at all); 

• Whether the patient is allowed to have oral intake next to HEN (any restrictions?); 

• Personal care, impact of HEN on daily life (shower, swimming, party, holiday); 

• Who will take care of the administration of the EN (patient, family, [home care 

company] nurse); 

• How to secure the tube adequately; 

• How to administrate medications through the tube; 

• Who will change or reinsert the tube in case of dislocation; 

• What to do in case of blocked tube; 

o Who to contact in case of material or physiologic complications (material; 

dislocation, blocked tube and/or breaking material) and physiologic 

complications (diarrhea, constipation, aspiration, change of weight, 

dehydration); and 

• How often the patient should be evaluated, by whom and where. 

 1285 
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5.2 What are the infrastructure requirements at home to safely perform HEN?  1286 

Recommendation 55 1287 

All healthcare professionals who are directly involved in patient care should 1288 

receive education and training, relevant to their duties, on the different aspects 1289 

related to the safe provision of HEN and the importance of providing adequate 1290 

nutrition. 1291 

Grade of recommendation B – Strong consensus (100% agreement) 1292 

 1293 

Recommendation 56 1294 

Healthcare professionals should ensure that all people who need nutrition 1295 

support receive coordinated care from a multidisciplinary NST.  1296 

Grade of recommendation B – Strong consensus (100% agreement) 1297 

 1298 

Recommendation 57 1299 

All hospitals who discharge patients with HEN should employ at least one 1300 

specialized nutrition support nurse or dietician. Ideally, these hospitals should 1301 

have a NST working within the clinical governance framework.  1302 

Grade of recommendation B – Strong consensus (96% agreement) 1303 

 1304 

Recommendation 58 1305 

The environment for patients receiving HEN should be safe in order to administer 1306 

the EN without the risk of complications.  1307 
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Grade of recommendation B – Strong consensus (100% agreement) 1308 

 1309 

Recommendation 59 1310 

Hygiene standards should be established to prevent contamination of the home 1311 

enteral product and to prevent HEN-related infections.  1312 

Grade of recommendation GPP – Strong consensus (100% agreement) 1313 

 1314 

Recommendation 60 1315 

All patients receiving HEN should have access to a professional for evaluation of 1316 

the procedure and, especially in case of complications or emergencies, for 1317 

adequate intervention.  1318 

Grade of recommendation GPP – Strong consensus (100% agreement) 1319 

Commentary to recommendations 55-60 1320 

The number of patients receiving HEN has increased considerably in recent years (79). 1321 

It is now estimated that more than twice as many patients receive EN in the community 1322 

compared with those in hospital (151). HEN is a complex therapy and should be closely 1323 

monitored (151), otherwise serious complications can occur, like aspiration pneumonia, 1324 

dislocated tubes, gastrointestinal complications, etc.. Treatment is usually initiated in 1325 

secondary care, but general practitioners can also refer patients for elective HEN with 1326 

outpatient feeding tube placement. PEG tubes are the easiest feeding tubes to manage in 1327 

the community. All hospitals who discharge patients with HEN should employ at least 1328 

one specialist nutrition support nurse and a dietician (152). These hospitals should have 1329 

a nutrition steering committee providing protocols for safe HEN. The composition of this 1330 
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team may differ according to setting and local arrangements but should consist at least a 1331 

physician, a dietician, a nutrition support nurse and if possible a pharmacist and 1332 

physiotherapist. Close collaboration with the home physician is important for follow up 1333 

and in case of complications. Educational intervention (for example, three 1-week 1334 

modular courses over six months) (136) for all healthcare professionals, in particular 1335 

medical, dietetic and nursing staff, including those who work with people with dementia, 1336 

is recommended. The effect on patient care like nutritional status, length of hospital stay, 1337 

frequency of general practitioner visits, complications and QoL should be compared 1338 

with no formal education (140). Most countries have facility companies (“home care 1339 

providers”) who provide patients at home with the enteral formulas, pumps and caring 1340 

utensils (153). Reimbursement of enteral products, utensils and lease of pumps should 1341 

be discussed with insurance companies or government in order to be able to provide 1342 

HEN at home for all patients (153, 154). 1343 

 1344 

5.3 Which healthcare professionals should be involved in the management of HEN?  1345 

Recommendation 61 1346 

For optimal management of HEN, a NST approach may comprise – in addition to a 1347 

physician, a dietician/nutritionist and a nurse – other allied healthcare 1348 

professionals (for example, speech and language therapists, physiotherapists and 1349 

occupational therapists, and pharmacists as necessary).  1350 

Grade of recommendation GPP – Strong consensus (97% agreement) 1351 

Commentary 1352 
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The HEN team provides support to patients who are being fed via enteral feeding tube in 1353 

the community. However, the organization of services to support the increasing number 1354 

of people receiving HEN varies across regions. UK NICE guidelines outline that people 1355 

receiving HEN in the community should “be supported by a coordinated 1356 

multidisciplinary team” (151). It seems that a standardized care coordination model 1357 

involving a multidisciplinary team could be improve outcomes and reduce health care 1358 

related costs. Nevertheless, inadequate data are available to determine specifically the 1359 

degree of effectiveness of any such intervention or team composition. The benefits of 1360 

introducing community NSTs mainly comes from observational work that has suggested 1361 

benefit (e.g. audits following the introduction of expert review for HEN) in terms of 1362 

reduced costs and improve outcome. In different countries, nurses and dieticians were 1363 

the most listed team members of a multidisciplinary team, whereas primary care 1364 

physicians and physician specialists were included in most of the different approaches 1365 

for a multidisciplinary team too. In some cases, language or speech specialists, and other 1366 

healthcare workers were also included (156). 1367 

1368 
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