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A B S T R A C T

Background/Aim: Nutritional care also encompasses the evidence-based care of enteral and parenteral nutri-
tion access routes and patient/caregiver education, aiming to minimize nutrition-related complications and
optimize outcomes. Turkish Enteral Parenteral Nutrition Society (KEPAN) aimed to develop a consensus
report to provide concise, clear, and practical recommendations for all healthcare givers to improve the care
of nutritional access routes and ensure safety.
Methods: This consensus report was developed by a 12-member working group through a five-phase process
conducted over 18 mo (February 2024 to August 2025), involving 6 face-to-face and 18 online meetings.
Eighteen questions were identified across 4 sections: 1) Safety of the patient and caregiver and ensuring
standard patient care, 2) Care of access routes in enteral nutrition, 3) Care of access routes in parenteral nutri-
tion, and 4) Patient/caregiver education. Recommendations and comments were developed through a sys-
tematic literature review, meta-analyses, and randomized controlled trials published after 2010 in the
EMBASE, PubMed, and Cochrane databases. Finally, the recommendations were sent to KEPAN extended con-
sensus group, comprising 43 members, using a Delphi methodology. All 18 recommendations were accepted
in the first Delphi round, with no items rejected; only minor comments were raised during the first and sec-
ond rounds. The final report was approved by all 43 panelists without further revision.
Results: The consensus report emphasizes standardized protocols and patient safety practices in nutritional care.
Key recommendations address safe management of nutritional access routes, including feeding tube positioning
and patency, gastrostomy/jejunostomy and catheter/port care, prevention and management of access-related com-
plications, safe medication administration, and structured patient/caregiver education for home nutritional therapy.
Conclusions: This consensus report offers a practical and standardized reference for healthcare professionals
involved in clinical nutritional therapy. These recommendations are intended to complement international
guidelines and to be applied in consideration of individual patient characteristics, available resources, and
local clinical practices.
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Introduction

Nutritional care is a patient-centered, interdisciplinary process
that comprises comprehensive nutritional assessment and the
implementation of individualized nutrition therapy. It also encom-
passes the evidence-based care of enteral and parenteral nutrition
(PN) access routes and the education of patients and caregivers,
with the aim of minimizing nutrition-related complications and
optimizing clinical outcomes [1�3]. Among these components, the
safe and effective management of nutritional access routes plays a
critical role, as it directly determines the successful delivery of
nutrition therapy and the prevention of access-related complica-
tions [4�6].

Coordinated interdisciplinary teamwork is essential for safe and
efficient nutritional care [7]. Consistent implementation of evi-
dence-based practices by all healthcare professionals is the corner-
stone for minimizing nutrition-related complications and ensuring
high-quality, standardized care [8�10]. It is expected that practi-
cal, clear, and concise recommendations on the safety, quality, and
care of nutritional access routes, along with the education of
healthcare providers, will increase the success of nutritional care.
In this regard, a working group comprising physicians, dietitians,
nurses, and clinical pharmacists was convened to develop a con-
sensus report in this field. This consensus report addresses the care
of both enteral and parenteral access routes in an integrated man-
ner within a comprehensive guideline, encompassing the care and
safety of access routes, management of complications, and the edu-
cation of patients and caregivers.

Study groups and methodology

This report was initially developed by the working group and
presented to the extended consensus group. The working group
was comprised of 12 experts: 1 Internal Medicine/Geriatrics
(MGH), 1 Internal Medicine/Gastroenterologist (NO), 2 General
Surgery (OA, MD), 1 Pediatrics/Gastroenterology (ZK), 1 Anesthesi-
ology and Reanimation/Intensive Care (HU), 1 Clinical Pharmacist
(BKC), 4 Nurses (KA, RES, DS, EK), and 1 Dietitian (PT). The group
leader was MGH. In addition to serving as the group chair, OA is
the group chair for the KEPAN extended consensus report. The
extended consensus group consisted of 43 members who had pre-
viously contributed to the KEPAN consensus reports on oral nutri-
tional supplements, parenteral nutrition, and enteral nutrition
(EN) [11�13]. All the participants filled the International Commit-
tee of Medical Journal Editors (ICMJE) conflict of interest forms.

In Phase 1, the consensus group leader (MGH) and KEPAN
extended consensus report group chair (OA) conducted a face-to-
face meeting to determine the content of the guideline, including
the topics and questions. The content was aimed to include the
questions and subjects confronted in clinical nutrition practice.
During this meeting, 18 PICO-formatted (Population, Intervention,
Comparison, Outcome) clinical questions were developed across
four sections (Section 1: Safety of the patient and caregiver and
ensuring standard patient care; Section 2: Care of access routes in
enteral nutrition; Section 3: Care of access routes in parenteral
nutrition; and Section 4: Patient/caregiver education) to enhance
clinical applicability (Table 1).

In Phase 2, the group leader allocated the 18 questions among
the 12-member working group, with each question being indepen-
dently reviewed by two members. This approach ensured that
each question was supported by evidence-based recommendations
derived from a systematic literature review conducted by mem-
bers with expertise in the relevant clinical field. All the members
were asked to constitute a “recommendation” and a “comment”
for each question. Members were also sent instructions on how to
conduct the literature review. The content was asked to be created
via a review of the meta-analysis, systematic review, and random-
ized controlled studies published in English in the EMBASE,
PubMed, and Cochrane databases, after 2010. When these publica-
tions were insufficient or absent, observational studies (prospec-
tive or retrospective) were considered. International clinical
nutrition guideline reports were also included whenever needed.
The major keyword was “nutritional care,” and this keyword was
co-used with the corresponding question title, including EN, gas-
trostomy, jejunostomy, tube feeding, PN, central venous catheter
(CVC), safety, quality, education, enteral access, parenteral access,
drug administration. The group members sent the summaries of all
studies they used when constituting the recommendations and
comments. All recommendations were stated as follows: 1) Should
be performed, 2) can be performed, and 3) no clear evidence.

In Phase 3, the response to each question was evaluated by the
group leader, the extended consensus group chair, and the two
members responsible for that question until consensus was
achieved. Following the evaluation of all questions, the draft rec-
ommendations were circulated to the entire 12-member working
group in Phase 4 for review and feedback.

In Phase 5, a total of 18 questions and recommendations were
sent to the 43 extended consensus group members via email. We
used the modified Delphi consensus methodology. Delphi is a
method of eliciting and refining group judgments [14] and is
designed to facilitate structured group communications with a
view to reaching a consensus in expert opinions in the face of com-
plex problems, expensive endeavors, and uncertain outcomes, and
has been used in similar studies with success [15�17]. We used
the SurveyMonkey software as an established computerized pro-
cess to achieve consensus via conducting Delphi rounds online.
During the Delphi rounds, we asked each member (Delphi panel-
ists) to indicate to what extent they agreed or disagreed with each
recommendation for the questions/subjects, considering the avail-
able evidence and their own experience. We used a Likert scale to
assess agreement on the recommendation, scored as follows:
1 = strongly agree; 2= agree; 3 = neither agree nor disagree; 4 = dis-
agree; and 5 = strongly disagree. Recommendations with >75�90%
agreement among participants were considered to have achieved
consensus, whereas those with >90% agreement were considered
to have achieved strong consensus.

The panelists were provided the opportunity to comment on
each recommendation and add suggestions to the recommenda-
tions by referring to literature data. We calculated the median and
interquartile range values for each recommendation in each itera-
tion of the Delphi round. Criteria with median value of 1 or 2 and
75th centile value of 1 or 2 were accepted. Accepted criteria were
included in the final consensus report. Criteria with median value
>2 were rejected and removed. Criteria with median value 1 or 2
but 75th centile value >2 were reserved to be assessed in the next
round. Henceforward, neither rejected nor accepted criteria com-
posed the content of the next Delphi round to be reconsidered by
the panelists. The suggestions that were provided by the Delphi
panelists were evaluated by the consensus report group leader and
chair, and the recommendations were modified, provided that
those suggestions were according to the current evidence. We pro-
vided the scores, 75th centile values, and the comments of the pan-
elists related to those recommendations. Subsequently, we
proceeded to the next Delphi round, once again inviting the panel-
ists to score for agreement and comment on each criterion. Panel-
ists rescored the criteria using the Likert scale in the next Delphi
rounds, considering the prior scoring values related to those
reserved recommendations. This approach was applied to reject,



Table 1
Topics (questions) in KEPAN nutritional care consensus report

Section 1: Safety of the patient and caregiver and ensuring standard patient care
1. Is there a need for standardized protocols in management of patients receiving nutritional therapy?
2. Which safety precautions are recommended for the caregivers of patients receiving nutritional therapy?
3. How should the evaluation of patient safety in healthcare institutions providing nutritional therapy be conducted?
Section 2: Care of access routes in enteral nutrition
1. After inserting a (nasogastric or nasoenteral) feeding tube, how the correct position can be verified?
2. What is the appropriate hanging time for products and the frequency for changing sets in enteral feeding?
3. What strategies need to be implemented to prevent tube obstruction in enteral nutrition?
4. What should be done in case of a tube obstruction during enteral feeding?
5. In which conditions related to access routes should enteral feeding be interrupted?
6. What is the appropriate method for the care of peristomal area in patients with gastrostomy/jejunostomy?

a. Which dressing should be used?
b. Which solution is recommended?
c. How often the dressing should be changed?

7. What is the appropriate management of complications related to gastrostomy/jejunostomy tubes?
a. Peristomal leakage
b. Buried bumper syndrome
c. Hypergranulation tissue
d. Peristomal infection
e. Bleeding

8. What should be done in case of gastrostomy/jejunostomy tube dislodgement?
9. What should be considered when administering medication via a feeding tube?
Section 3: Care of access routes in parenteral nutrition
1. What is the proper approach for catheter care in patients receiving parenteral nutrition through a central venous catheter?

a. Which solution is recommended?
b. Which dressing should be used?
c. How often the dressing should be changed?

2. What is the proper approach for managing ports in patients receiving parenteral nutrition via an implanted port?
a. Replacement of the implanted port needle
b. Care of implanted port during parenteral nutrition

3. What precautions should be taken to prevent catheter-related infections in patients receiving parenteral nutrition via central venous catheter?
a. How should be hand hygiene ensured?
b. What precautions should be taken when using catheter sets and connection lines during the insertion and disconnection?
c. How should be the catheter closed/locked?
d. Can the catheter be used for practices other than parenteral nutrition? (Blood sampling, blood transfusion, central venous pressure measurement, medication administra-
tion, etc.)

4. What is the proper approach for managing venous access in patients receiving peripheral parenteral nutrition?
a. How to choose venous access route?
b. Which types of catheters should be used?
c. How often should the catheters be changed?

5. What is the proper approach for managing medication administration in patients receiving parenteral nutrition?
a. What precautions should be taken to ensure the stability of the nutrition solution and prevent drug-nutrient incompatibility?
b. Which procedures should be implemented to avoid contamination during parenteral nutrition?

Section 4: Patient/caregiver education
1. What are the essentials of education for patients/caregivers for home nutrition therapy?
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accept, or reserve the criteria for the next Delphi rounds. On the
basis of this outlined concept, we planned to go on with the Delphi
rounds until a consensus was reached for rejection or acceptance
of each recommendation.

The consensus process was conducted over 18 mo (February
2024 to August 2025), during which a total of 6 face-to-face and 18
online meetings were held (Fig. 1). The first round of the Delphi
study resulted in acceptance of all 18 recommendations. None of
the criteria were rejected. Only some minor comments were rec-
ommended by the panelists during the first and second rounds of
Delphi study. The final report was sent to all 43 panelists and was
approved without any further suggestions.
Consensus statements

Section 1: Safety of the patient and caregiver and ensuring standard
patient care
Question 1.1
Is there a need for standardized protocols in management of

patients receiving nutritional therapy?
Recommendation 1.1
Standardized protocols are recommended for the effective and

safe management of patients receiving nutritional therapy.
—Strong consensus (100% agreement)
Comment 1.1
Protocols are based on evidence-based guidelines to ensure

patient safety, prevent complications, and optimize treatment pro-
cesses [2,18]. Well-designed protocols contribute to shorter hospi-
tal stays, fewer complications, and lower mortality rates [19,20].
The literature includes studies indicating that nutrition protocols
may be effective in helping patients achieve caloric targets and
improving clinical outcomes [21,22]. The enteral feeding transition
protocol enhance nurses’ knowledge and confidence while provid-
ing nutritional assistance and facilitate the transition from tube
feeding to oral intake [21,23].

To ensure the safe delivery of nutrition therapy for patients, the
ALERT (Aseptic technique, Label the enteral equipment, Elevate the
head of the bed, Right patient, right formula and right tube, Trace all
lines back to the patient) protocol was established in 2009, followed
by the AWARE (Ask the pharmacist about drug-related matters,
Water only, Administer the medication, Remember the rights, Estab-
lish evidence-based protocols) protocol in 2010, and the READY



Fig. 1. Flowchart of the different stages of the study protocol.
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(Right patient, right product and right tube, Early start to enteral feed-
ing, Assure proper preparation and handling, Deliver the formula
appropriately, Your safety checklist) protocol in 2011 [24].

Care bundles and checklists were developed by the Institute for
Healthcare Improvement (IHI) in 2001. The main goal of the care
bundle is to ensure the implementation of evidence-based practi-
ces by healthcare professionals, thereby establishing a standard in
patient care [25]. One example is the Sezer gastrostomy care bun-
dle, which was developed to integrate nursing practices in gastro-
stomy care and enhance the quality of nursing care. This bundle
consists of 14 practices steps, including peristomal area care, tube
feeding, and tube medication administration [25]. Additional
approaches include checklists. A checklist has been developed for
the administration of medications via enteral tubes. This checklist
includes items related to the preparation and administration of
medications in solid/liquid dosage forms via enteral tubes. The
implementation of the checklist has been reported to reduce errors
in the administration of medications via tubes [26].
Question 1.2
Which safety precautions are recommended for the caregivers

of patients receiving nutritional therapy?
Recommendation 1.2
Planning and programs for caregivers should be organized by

an interdisciplinary team of healthcare professionals. Caregivers
should be instructed on potential challenges they may face in prac-
tice and strategies for addressing them. Multifaceted solution sug-
gestions are feasible when patients are incorporated into the
treatment and discharge planning process, afforded time to accli-
mate and learn, and a checklist is utilized at the conclusion of the
educational phase. Caregivers are advised to safeguard their physi-
cal and emotional well-being, receive assistance in cultivating
problem-solving abilities, and undergo frequent assessments of
their quality of life.

—Strong consensus (95% agreement)
Comment 1.2
Caregivers are responsible for administering medication, avoid-

ing and managing problems, maintaining the access route, and ini-
tiating and monitoring nutritional therapy [27]. As the patient’s
condition deteriorates, family caregivers exhibit a decline in their
physical health, alongside an escalation in detrimental behaviors
such as smoking, tiredness, and sleep disturbances [28�30]. A fol-
low-up is necessary postdischarge, and caregivers must receive
education on nutritional care [31]. In a research examining care-
givers who deliver PN at home, 73% indicated they had not
received training on basic practices, including PN connections and
catheter care [30]. Caregivers should be informed about crucial
scenarios and preventive strategies to safeguard their physical
health, including injuries from sharp or pointed instruments, as
well as exposure to allergic, cytotoxic, and teratogenic substances
via contact or inhalation of crushed or compromised drugs. Along-
side the technical aspects of operating the feeding pump, it is cru-
cial to elucidate the integration of nutritional therapy into daily
life, potential practical challenges, and strategies for addressing
these challenges. It is essential to address their experiences, pro-
vide support, and allow self-expression [28,32,33]. The European
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Society for Clinical Nutrition and Metabolism (ESPEN) advocates
for the routine evaluation of the quality of life of patients and care-
givers to assess the impact of home nutrition therapy on their lives
[33,34]. Using a postdischarge education checklist can help identify
caregivers’ educational needs, the challenges they may have once
returning home, and facilitate further predischarge education.

Question 1.3
How should the evaluation of patient safety in healthcare insti-

tutions providing nutritional therapy be conducted?
—Strong consensus (95% agreement)

Recommendation 1.3
A safety culture should be developed for the healthcare institu-

tions providing nutritional therapy. Safety culture can be audited
by relevant committees within healthcare institutions or by a
national patient safety organization. Accreditation programs may
help to implement safe and effective nutritional therapy and
improve patient care.

Comment 1.3
Safety culture is characterized by an emphasis on recognizing

and addressing the root causes of errors, rather than attributing
blame to individuals. The establishment and maintenance of a
safety culture requires the identification of potential risks at every
stage of the process and the systematic documentation of all errors.
Safety culture can be audited by relevant committees within
healthcare institutions or by a national patient safety organization.
Healthcare institutions may promote a safety culture by ensuring
that professionals are not penalized for reporting errors or near
misses, and instead are provided with opportunities for learning
[2,33]. Accreditation programs are essential for developing a safety
culture, as they evaluate and improve the quality of healthcare
services. The Turkish Enteral and Parenteral Nutrition Society
(KEPAN) has established the first accreditation program for nutri-
tional support teams, aimed to improve the quality of nutritional
care and patient outcomes. The accreditation program includes a
total of 22 standards under 13 sections: “goals and objectives,”
“structure and management,” “nutrition support unit training pro-
gram,” “competencies and training of the nutrition support unit
members,” “facilities and resources for learning,” “patient safety,”
“health and safety of healthcare professionals,” “assessment and
care of patients,” “patient and family education and feedback,”
“quality improvement,” “material and equipment management,”
“management of information” and “ management of document.”
These standards include 61 criteria. To be accredited, each of the
22 standards must score over 70, and each of the 13 sections must
score over 80 according to the special scoring system [35].

Section 2: Care of access routes in enteral nutrition

Question 2.1
After inserting a (nasogastric or nasoenteral) feeding tube, how

the correct position can be verified?

Recommendation 2.1
The location of the feeding tube should be verified before start-

ing feeding. The most reliable method is direct radiography. When
direct radiography is not feasible, ultrasonography can be used.
Verifying tube placement via auscultation is not an evidence-based
practice and is not recommended.

Additional recommendation for the pediatric age group: Providing
a definitive recommendation for verifying tube placement in pedi-
atric patients is challenging. Measuring the pH in stomach aspirate
is advised; if this method is inconclusive, a direct radiography is
recommended.

—Strong consensus (93% agreement)

Comment 2.1
Misplacement of enteral feeding tubes can lead to serious com-

plications such as pneumonia, pneumothorax, hemothorax, and
esophageal perforation [36�38]. There are no randomized-con-
trolled studies to verify the placement of a feeding tube after inser-
tion. The majority of recommendations are supported by expert
opinions and observational studies [36].

Direct radiography is the recommended gold standard for verifying
tube placement [2,37,39�42]. After the tube placement is confirmed
with direct radiography, marking the exit point of the tube from the
nose (or from the mouth for an orogastric tube) with indelible ink or
adhesive tape can be useful for determining subsequent tube displace-
ment. In cases where the marker’s position is shifted or unclear, the
direct radiography should be repeated [43�45].

Ultrasound alone is not reliable for determining tube placement
[37,46], but it can be useful when direct radiography is not possible.
The reliability of ultrasonography can be increased by administering
air or water during imaging. In addition to these twomethods, auscul-
tation, pH measurement, and capnography are used to confirm tube
placement [39]. Auscultation is not an evidence-based method and
does not always correlate with direct radiography in determining the
anatomical position of the tube tip; accordingly, confirmation of tube
placement via auscultation is not included as an evidence-based prac-
tice in the guidelines [2,47,48]. pH measurement is the determination
of the tube’s position by dropping aspirated stomach contents onto
pH strips [47]. In a study comparing pH measurement and ausculta-
tionmethods for determining tube placement with direct radiographs,
pHmeasurement was found to have a sensitivity of 78.4% and a speci-
ficity of 85.7%, while the auscultation method was found to be unreli-
able [49]. Capnography is a method based on measuring carbon
dioxide from inside a tube; it is expensive and impractical. It does not
show the tube’s position in the gastrointestinal system, but it can help
if the tube accidentally deviates toward the trachea during the inser-
tion process [42].

There are differentmethods to confirm tube placement in children.
Although direct radiography is the most reliable method, it is not rec-
ommended for every patient due to radiation exposure [50]. Ausculta-
tion-based confirmation performed by injecting air into the tube is
also unreliable [51]. In its consensus report published in 2018, the
American Society for Parenteral and Enteral Nutrition (ASPEN) recom-
mends using gastric aspirate pH testing as the first-line choice for veri-
fying tube placement. However, it is also emphasized that the pH test
in children can be misleading due to gastroesophageal reflux or the
buffering effect of milk [51]. There are studies reporting that bedside
ultrasonography is 100% sensitive, but its reliability can vary
depending on the person performing it [52]. It has been
reported that capnography accurately shows the tube’s position
98% of the time, but it is not widely used [51].

Question 2.2
What is the appropriate hanging time for products and the fre-

quency for changing sets in enteral feeding?

Recommendation 2.2
Enteral feeding sets should be changed every 24 h. The hanging

time of ready-to-hang EN products should not exceed 24 h. This
period is 8 h for the products placed in the feeding bag at bedside.

Additional recommendation for the pediatric age group: Breast
milk, pasteurized donor breast milk, powdered formulas, and
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enteral feeding products with additives or dilutions should not
hang for more than 4 h.

—Strong consensus (95% agreement)

Comment 2.2
EN sets can be used safely for up to 24 h [2]. To reduce the risk

of contamination, it is important that the sets are single-use, that
intermediate connections are minimized, and that aseptic techni-
ques are applied during connections [53]. The hang time is the
duration from the preparation or opening of the nutritional prod-
ucts, delivery into the body, to the finishing the bags and bottles
[53]. In a study on the hanging time of EN products, it was shown
that bacterial growth can begin if the hanging time of products
prepared at the bedside exceeds 6.5 h. This study also reported
that the risk of contamination could be reduced by storing the
products at 4�8°C between bolus feedings [54]. The American
Society for Parenteral and Enteral Nutrition (ASPEN) recommends
that the suspension time for powdered products, EN products with
additives or dilutions, breast milk, and pasteurized donor breast
milk should not exceed 4 h [2]. Although there are studies showing
this duration can extend up to 12 h, in common practice 8 h is con-
sidered safer [13].

Question 2.3
What strategies need to be implemented to prevent tube

obstruction in EN?

Recommendation 2.3
The optimal approach to prevent tube obstruction is to flush the

tube with water regularly. The tube should be flushed with
15�30 mL of drinking-quality water at least every 4 h during con-
tinuous feeding, and before and after intermittent feedings. Large-
diameter tubes that do not compromise patient comfort can be
preferred. Polyurethane tubes can preferentially be used.

—Strong consensus (97% agreement)

Comment 2.3
The most important causes of tube obstruction are inadequate

flushing of the tubes and the accumulation of particles from drugs
within the tubes [55]. Flushing the tube is a routine practice to pre-
vent obstruction. Water was found to be superior to other methods
in terms of effectiveness, accessibility, and cost [56,57]. Acidic and
carbonated beverages can cause the proteins in the enteral feeding
solution to precipitate inside the tube [58].

Frequent assessment of gastric residual volume may also con-
tribute to feeding tube obstruction by promoting the formation of
protein plugs within the tube [59].

The tube should be flushed with 15�30 mL of drinking-quality
water at least every 4 h during continuous feeding. In patients
receiving intermittent feeding, flushing should be performed
before and after each feeding. If gastric residual volume measure-
ments are performed, the tube should also be flushed before and
after each measurement. Likewise, when medications are adminis-
tered via the feeding tube, flushing with at least 15�30 mL of
drinking-quality water should be performed both before and after
medication administration [60,61].

It is generally recommended to use 20 mL of drinking water
quality water for flushing the tubes in children, but smaller vol-
umes should be used in infants or children at risk of fluid overload
[62]. Sterile water is recommended for newborns, patients in
intensive care units, and individuals with impaired immunity [2].
In the case of feeding tube obstruction, the structural properties of
the tube (material, diameter, length, etc.) and the position of the
distal end of the tube (stomach, duodenum, jejunum) should be
evaluated [33]. Medications or high-viscosity enteral formulas
increase the risk of tube blockage. This risk is lower in large-bore
(12�14 Fr) tubes [60,63,64]. However, it should be kept in mind
that patient comfort decreases as the tube diameter increases, and
the risk of pressure injury related to the tube may increase. There
are studies showing that polyurethane tubes are superior to sili-
cone tubes in maintaining tube patency [65]. A randomized con-
trolled trial revealed that tube obstruction is more common with
silicone tubes rather than polyurethane tubes [63].
Question 2.4
What should be done in case of a tube obstruction during

enteral feeding?
Recommendation 2.4
In case of tube obstruction during enteral feeding, the most effi-

cient and secure approach is to flush the tube with warm water. If
the tube cannot be opened with warm water, combinations of
bicarbonate and pancreatic enzymes can be utilized.

—Strong consensus (93% agreement)
Comment 2.4
The rate of enteral feeding tube obstruction varies between 12.5%

and 45% [66,67]. If the tube is obstructed, themost efficient and secure
approach is to unblock it with warm water. The tube is attempted to
be opened by applying gentle pressure, pushing and pulling the
plunger of a 30�60 mL syringe. Unblocking the tube may need more
than 30 min [33,68]. This procedure can be repeated intermittently
until the tube opens [33]. When tube obstruction cannot be resolved
with warmwater, formulations comprising both bicarbonate and pan-
creatic enzymes can be used [2,69]. In the administration of pancreatic
enzymes, powdered or microsphere pancreatic enzyme preparations
are integrated into a solution of water and sodium bicarbonate (1�1.5
teaspoons of sodium bicarbonate are mixed together in 100 mL of
water, equivalent to 1 teacup, to which 1 capsule or tablet of pancre-
atic enzyme preparation is added) and this mixture can be left in the
tube for 5�10 min, then flushed again with water to try to open the
tube [70]. While studies indicate that frequently executing this treat-
ment may avoid tube obstruction, it is essential to acknowledge its
potential detrimental effects on the tube material [65,71]. The use of
pancreatic enzymes depending on the prescription from a physician.
Carbonated and acidic beverages are anticipated to disrupt the struc-
tural integrity of proteins in enteral feeding solutions, increasing the
risk of obstruction and perhaps harming the inner wall of the tube;
thus, their consumption is not recommended [68,72,73]. In situations
where the tube is still obstructed, replacement is unfeasible, or
replacement causes a higher risk to the patient, an experienced physi-
cian can try to clean the tube in a hospital setting by using cleaning
brushes or guide wires specifically designed for caring for feeding
tubes [33,68,69,74]. If the measures mentioned above prove ineffec-
tive, the tube should be replaced [74].
Question 2.5
In which conditions related to access routes should enteral

feeding be interrupted?
Recommendation 2.5
Enteral feeding should be interrupted in case of tube displace-

ment, severe peristomal leakage or bleeding, and buried bumper
syndrome.

—Strong consensus (100% agreement)
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Comment 2.5
One of the most common access problems in enteral feeding is

incorrect tube placement. Aspiration caused by incorrect tube place-
ment is a critical, life-threatening situation requiring intervention
[2,75]. The location of the tube should be verified prior initiating EN. In
conscious patients, the onset of pain at or near the exit site of a percu-
taneous endoscopic gastrostomy (PEG) tube, gastric-jejunal tube, or J
tube, and in unconscious patients, alterations in vital signs (including
elevated blood pressure or heart rate), increased agitation, and restless-
ness have been reported as indicators that the tubes may have become
dislodged [76]. Bleeding is one of the causes for ceasing nutrition [77].
Bleeding following gastrostomy placement is typically caused to peptic
ulcer disease, traumatic erosion of the gastric wall induced by the
internal button, or ulceration below the internal button. To reduce the
risk of bleeding at the gastrostomy site, excessive traction on the tube
and tension between the internal and external buttons should be
avoided [78]. In cases of severe intra-abdominal or extra-abdominal
bleeding, surgical removal of the tube is necessary to allow coagulation
and interruption of nutrition [79,80]. Buried bumper syndrome is a
complication caused by the external button tightly against the abdomi-
nal wall. Gradually, the internal button causes tension within the tract,
leading to the deterioration of the stomach wall. This condition causes
pain and obstruction of the tube. The feeding tube needs to be
removed using an appropriate method, and a new access should be
considered [81]. The most common management for a buried bumper
syndrome is the surgical or endoscopic removal of the PEG tube. This
causes a temporary interruption of the feeding [80,82]. If the buried
bumper is detected, enteral feeding should be stopped, antibiotics
should be started, and the tube should be removed even in asymptom-
atic patients [83]. Peristomal leakage usually occurs in the days follow-
ing tube placement, but it can also be seen after the peristomal area
has healed [33,84]. The probability of leakage occurs more often in
patients with impaired wound healing due to factors such as insuffi-
cient nutritional support or diabetes. If the external button is too tight
against the abdominal wall, it can reduce blood flow to the area, dam-
age the stoma, and cause peristomal leakage [82]. Due to the absence
of randomized controlled trials on peristomal leakage, the majority of
the literature comprises case reports or expert opinions. If peristomal
leakage is persistent (requiring frequent dressing changes), the tube
can be removed and replacedwith a new one, depending on confirma-
tion that the tract is suitable [64,78].

Question 2.6
What is the appropriate method for the care of peristomal area

in patients with gastrostomy/jejunostomy?

a. Which dressing should be used?
b. Which solution is recommended?
c. How often the dressing should be changed?

a. Which dressing should be used?

Recommendation 2.6.a
In patients with gastrostomy/jejunostomy, sterile dressings

should be used until the tube exit site has healed (initial 5�7 d).
The preferred dressing is sterile gauze. Glycerin hydrogel can serve
as an alternative for the initial 5�7 d. Once the tube exit site has
healed, the site can be left open.

—Consensus (86% agreement)
b. Which solution is recommended?

Recommendation 2.6.b
In patients with gastrostomy/jejunostomy, saline or antiseptic

solutions can be used until the tube exit site heals.
—Strong consensus (95% agreement)
c. How often the dressing should be changed?

Recommendation 2.6.c
The dressing should be changed daily until the tube exit site

heals (the first 5�7 d). After healing completely, the dressing can
be changed once or twice a week.

—Strong consensus (93% agreement)

Comment 2.6
Healing of the tube exit site usually occurs within the first 5�7

d after tube placement, but it should be kept in mind that healing
may be delayed in the presence of conditions that delay wound
healing (such as malnutrition, frailty, chemotherapy, or immuno-
suppressive treatment with corticosteroids) [78]. It is important to
take precautions to prevent infection in the peristomal area in the
first week after tube placement. Daily observation should be made
for signs of infection such as exudate, bleeding, pain, and erythema
at the tube exit site. Y-shaped compresses, which do not release
fibers, are positioned under the external button during dressing
without causing tension, commonly used. Tight dressings should
be avoided as they can cause skin maceration [85]. In the first
week, a glycerin hydrogel can be used as an alternative. A random-
ized controlled study indicated that glycerin hydrogel dressings
decreased infection rates compared to gauze and required five
times less dressing changes [86]. Saline or antiseptic solutions can
be used for peristomal area dressing until the tube exit site heals.
After the tube exit site has healed, saline, low-pH soapy water,
drinking water quality, or boiled lukewarm-cooled water can be
used [33]. In a randomized, double-blind study comparing the
effect of normal saline and antiseptic solution on the early peristo-
mal infection rates in patients with a PEG tube, no significant dif-
ference was found in the rates of peristomal site infection. Normal
saline can be the first choice for early peristomal care without signs
of infection because it is non-irritating and non-allergenic, and
cost-effective [87]. In a randomized controlled study comparing
soapy water and saline in peristomal skin care for children, the
saline group was found to have normal moisture levels compared
to the soap group. It was also reported that the use of saline is a
safer solution for PEG care because dryness and excessive moisture
can create an environment for the increase of microorganisms on
the skin [88]. The peristomal area should be monitored daily (for
bleeding, pain, erythema, hardness, exudate, and infection) and
aseptic wound care should be applied until the tube exit site heals,
keeping the stoma area clean and dry [33].

Question 2.7
What is the appropriate management of complications related

to gastrostomy/jejunostomy tubes?

a. Peristomal leakage
b. Buried bumper syndrome
c. Hypergranulation tissue
d. Peristomal infection
e. Peristomal bleeding

a. Peristomal leakage

Recommendation 2.7.a
In the management of peristomal leakage, the care of the peri-

stomal area and the protecting of the skin is crucial. If peristomal
leakage is persistent, tube replacement can be considered.

—Strong consensus (93% agreement)
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Comment 2.7.a
In case of leakage after the gastrostomy tube is inserted, it is

recommended to determine and treat the causes of peristomal
leakage. Risk factors for peristomal leakage include increased gas-
tric acid secretion, gastroparesis, increased intra-abdominal pres-
sure, constipation, increased tension between the internal and
external buttons, stoma diameter mismatch, medication side
effects (e.g., anticholinergics), and buried bumper syndrome. Addi-
tionally, patient-related factors such as diabetes mellitus, immuno-
suppression, and malnutrition can affect healing [33]. If the tube is
loosely or tightly secured, it should be repositioned so that there is
a 0.5�1 cm gap between the skin and the tube. Proton pump inhib-
itors can be used to reduce stomach acid secretion. To minimize
skin integrity impairment due to peristomal leakage, products con-
taining zinc oxide or barrier creams can be used [33,85]. In the
presence of local infection around the tube, regular peristomal care
is performed, and topical antibiotics or antifungal agents may be
used. If the leakage continues, the tube may need to be replaced
[89,90]. However, replacing the PEG tube with a larger one should
be avoided, as a larger tube can increase leakage by widening the
stoma tract [90]. If the leakage persists despite these treatments,
the tube should be removed, and the patient should be evaluated
for a gastrostomy at a different site of the stomach after healing
has occurred [33].

—Strong consensus (95% agreement)

b. Buried bumper syndrome

Recommendation 2.7.b
Buried bumper syndrome can be prevented by proper care.

When buried bumper syndrome develops, the gastrostomy tube
should be removed, and a new gastrostomy may be inserted in a
different location.

—Strong consensus (95% agreement)

Comment 2.7.b
Since buried bumper syndrome is a serious complication, pre-

venting this complication should be the goal. Resistance during
infusion despite no obstruction, difficulty in tube movement, leak-
age from the tube exit site during flushing, abdominal pain, and a
non-healing peristomal infection are among the symptoms of bur-
ied bumper syndrome [83]. The diagnosis of buried bumper syn-
drome is made by direct observation of the internal button
through gastroscopy or by detecting the internal button’s displace-
ment toward the abdominal wall on abdominal computed tomog-
raphy. The buried internal button can sometimes be palpated
under the skin during an examination. To prevent buried bumper
syndrome, care should be taken to ensure that no tension is cre-
ated between the inner and outer buttons. The distance between
the two buttons should not be too loose or too tight [33]. To pre-
vent tension between the internal and external buttons of the tube
and the tube from sticking to the mucosa, it is recommended that
the external button be placed approximately 0.5�1 cm away from
the abdominal wall, and that the tube be moved after the stoma
tract begins to heal and gains a certain resistance (from day 7
onwards). It is recommended that the tube be rotated 180�360°
daily on its axis and pushed and pulled vertically 1�2 cm once a
week [91].

Although some guidelines suggest pushing and pulling the
PEG tube vertically by 1�10 cm, there is no clear evidence on
this topic, and 1�2 cm is generally considered sufficient
[33,91,92]. Most of the tubes used in clinical practice have
these buttons fixed; 1�2 cm is sufficient; otherwise, there is a
risk of tube dislodgement [33,92].
To prevent buried bumper syndrome in children, the gastro-
stomy tube should be gently pushed into the stomach about 1 cm,
then carefully withdrawn until resistance from the internal fixa-
tion piece is felt, and the tube should be rotated 180° around itself.
It is recommended to start this practice approximately 7�10 d
after the gastrostomy tube is inserted and to perform it at least
once a week [93]. These movements should not be performed in
gastrostomies and jejunostomies done by open surgery or percuta-
neous radiological intervention [2]. If buried bumper syndrome is
not treated appropriately, it can lead to bleeding, perforation, and
peritonitis. It can lead to serious intra-abdominal infections result-
ing in mortality [19,91]. The buried bumper should be removed
endoscopically or surgically, and appropriate supportive treatment
should be provided [94].

c. Hypergranulation tissue

Recommendation 2.7.c
For the prevention of hypergranulation tissue, keeping the skin

clean and dry, avoiding friction, and ensuring tube fixation are rec-
ommended. If hypergranulation tissue develops, topical corticoste-
roid cream and silver nitrate (ensuring no touch with healthy skin)
can be used.

—Strong consensus (93% agreement)

Comment 2.7.c
The formation of granulation tissue is a physiological process.

Incorrect positioning of the external button can lead to friction and
the formation of hypergranulation tissue on moist skin. Hypergra-
nulation tissue is a vascular tissue that is easily bleeds and can
sometimes be painful [85,95]. Topical corticosteroid creams can be
used for 7�10 d [33]. Cauterization, performed by applying silver
nitrate directly to hypergranulation tissue, is an effective method.
During the process, healthy tissue must be protected. If there is an
accompanying leakage or infection, it should be handled accord-
ingly [33,85,95].

d. Peristomal infection

Recommendation 2.7.d
A single dose of prophylactic antibiotic is recommended to pre-

vent peristomal infections. In case of peristomal infection, it is rec-
ommended to dress the wound with antiseptic solutions and keep
the skin dry by increasing the frequency of dressing changes. Topi-
cal antimicrobial agents can be applied to the exit site. Systemic
antibiotics are required in the presence of severe peristomal or sys-
temic infections.

—Strong consensus (93% agreement)

Comment 2.7.d
Measurement tools can be used for the rapid diagnosis and

management of peristomal infection [96]. Exudate and moist envi-
ronments can create a breeding ground for infection [33,97]. It is
recommended to use a single dose of prophylactic antibiotics
before PEG placement. For this purpose, cephalosporins can be
used [2,98]. The European Society for Pediatric Gastroenterology,
Hepatology and Nutrition also recommends preprocedural antibi-
otic prophylaxis in children to prevent PEG site infection [99]. The
first step in preventing peristomal infection is aseptic wound care
and monitoring for symptoms of tissue loss, erythema, purulent/
exudative/foul-smelling exudate, fever, and tenderness in the peri-
stomal area [91]. Minor infections can be treated with frequent
dressing changes and topical antiseptics [100,101]. Based on the
culture results from the purulent exudate, appropriate antibiotics
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can be given for the treatment of the infection. If the infection is
treated with antibiotics, the tube may not need to be removed
[102]. If the tissue integrity of the peristomal tract is compromised
and the infection cannot be eliminated despite treatment, replac-
ing the tube is recommended [2,103].

e. Peristomal bleeding

Recommendation 2.7.e
Peristomal bleeding typically results from injury to minor blood

vessels during or following the procedure. Most bleeding cease
spontaneously; however, in instances of prolonged or severe
bleeding, endoscopic or surgical intervention may be required.

—Strong consensus (97% agreement)

Comment 2.7.e
Bleeding is a common early complication and manifests as leak-

age around the stoma. Some bleeding around the stoma stops with
pressure. Surgical sutures may be necessary for ongoing bleeding.
In case of severe bleeding from the mucosal surface, hematemesis
and sometimes melena may occur [85,100,102,104]. In cases of
bleeding from the mucosal surface, techniques such as endoscopic
epinephrine injection or electrocoagulation can be used at the
bleeding site [80,95]. In later stages, hypertrophic granulation tis-
sue can also cause superficial bleeding [33,102] (see: 2.7.c). Careful
monitoring is necessary in patients receiving anticoagulant/anti-
platelet therapy or with coagulopathy [78,91,105]. Light bleeding
in the form of a leakage may not pose an obstacle to feeding. How-
ever, in the presence of any bleeding, a detailed assessment should
be conducted to determine whether feeding should continue.

Rarely, bleeding due to injury of intra-abdominal organs can
occur during gastrostomy placement. Caution should be given in
this situation for patients with a history of who abdominal surgery
[106�108].

Question 2.8
What should be done in case of gastrostomy/jejunostomy tube

dislodgement?

Recommendation 2.8
In case of dislodgement, tube can be reinserted cautiously.

However, this procedure should be performed considering the
time elapsed since the initial placement of the tube and expertise.

—Strong consensus (95% agreement)

Comment 2.8
Dislodgement of the gastrostomy/jejunostomy tube within the

first 4 wk is an emergency. Patients and their relatives should be
informed, in the event of tube dislodgement, they should present
to the nearest healthcare facility without delay [33,85].

During this period, there is a risk of leakage into the abdomen
because the stoma tract is not yet mature. This can also lead to
peritonitis [109]. While the stoma tract is expected to mature in
approximately 7�14 d, this maturation is not enough for the blind
placement of the dislodged tube. Therefore, if the tube dislodges
within 4 wk, a new tube can only be inserted with the aid of endos-
copy [13]. If the tubes dislodge after the fourth week, it is consid-
ered that the tract has matured and gained sufficient strength,
allowing for the placement of a new tube without the need for
endoscopy or radiology. If possible, tubes of the same thickness
should be selected. If the tube dislodges and there is no feeding
tube available, a temporary Foley catheter can be used to protect
the maturing stoma tract until a new suitable tube is found [33,64].
Question 2.9
What should be considered when administering medication via

a feeding tube?
Recommendation 2.9
When administering medication through a tube, the pharmaco-

kinetic and pharmacodynamic properties of the medication, its
interaction with nutrients, the dosage form, the position of the
tube’s distal end, and any warnings regarding the active ingredient
of the medication should be considered.

—Strong consensus (100% agreement)
Comment 2.9
Medication errors related to enteral access routes are mostly

caused by the administration of medications that are not suitable
for administration through a feeding tube, incorrect preparation of
medications, and/or the use of inappropriate techniques for medi-
cation administration [110]. To prevent treatment failure, a phar-
macist must be included in the nutritional support team. The
pharmacist should be consulted regarding the suitability of dosage
forms, methods of administering medication through the tube, and
the prevention of interactions. If it is not possible to include a phar-
macist into the team, institutions should develop a protocol on
medication administration [111]. It is recommended to flush the
tube with at least 15 mL of drinking-quality water before and after
medication administration. For crushable solid dosage forms
(immediate-release), it is recommended to crush them in a fine
powder form, mix them with drinking-quality water, with at least
5 mL for children and 15�30 mL for adults. For liquid dosage forms,
it is recommended to dilute them at a ratio of 1:1 or 1:1/2 depend-
ing on their viscosity. Hard gelatin capsules are opened, and the
contents are mixed with at least 5 mL of drinking-quality water in
children and 15�30 mL in adults. Soft gelatin capsules can be
drawn into a syringe and administered. When multiple medica-
tions need to be administered, they should not be mixed together;
each medication should be administered separately, and the tube
should be flushed with at least 15 mL of drinking-quality water
between medications. Medication should not be added directly to
EN solutions [2,33,60,111�115].

Other principles to consider when administering medication
through a feeding tube shown in below [2,33,60,110,112�116].

1. The position of the tube should be checked before administering
medication. Postpyloric administration can alter the effective-
ness and pharmacokinetics of certain medications.

2. In patients who need fluid restriction, it may be necessary to
reduce the volume of fluid in which medications are mixed.
Special care should be taken, especially in the pediatric age
group.

3. Drinking-quality water, acidic fruit juice, or bicarbonate water
can be used to prepare the different types of medication solu-
tion.

4. If the absorption of the medication is reduced by the EN solu-
tions, feeding should be stopped at least 30 min before and after
medication administration.

5. As little medication residue as possible should be left in the con-
tainer where the medication is crushed/dissolved and prepared
in order to prevent medication dose losses.

6. Depending on the properties of the medication’s active ingre-
dient (teratogenic, irritant, carcinogenic), protective equip-
ment (such as gloves, masks, and glasses) should be used
when necessary.
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Section 3: Care of access routes in parenteral nutrition

Question 3.1
What is the proper approach for catheter care in patients

receiving PN through a CVC?

a. Which solution is recommended?
b. Which dressing should be used?
c. How often the dressing should be changed?

a. Which solution is recommended?

Recommendation 3.1.a
A 70% alcohol solution containing 0.5�2% chlorhexidine is the

first choice for dressing CVCs. In the presence of any known contra-
indications to chlorhexidine solution, 10% povidone-iodine, or 70%
alcohol can be used.

Additional recommendation for the pediatric age group:
Antisepsis at the catheter insertion site in pediatric patients

should be performed with a 70% alcohol solution with 2% chlorhex-
idine. Chlorhexidine is contraindicated for infants under 2 mo due
to potential adverse effects; only a 70% alcohol solution should be
used.

—Strong consensus (97% agreement)

b. Which dressing should be used?

Recommendation 3.1.b
Sterile gauze, transparent semipermeable polyurethane dress-

ings, and chlorhexidine gluconate-impregnated dressings can be
used for dressing of CVCs.

—Strong consensus (97% agreement)

c. How often the dressing should be changed?

Recommendation 3.1.c
The frequency of dressing changes for CVCs depends on the

selected dressing material. Gauze should be changed every 2 d, but
transparent, semipermeable polyurethane dressings can be
changed every 5�7 d. The dressing should be changed immedi-
ately if it gets wet, loose, or contaminated.

—Strong consensus (97% agreement)

Comment 3.1
The catheter insertion site should be assessed for cleanliness,

dryness, and dressing integrity at 24 h after catheter insertion and
at least once daily thereafter. Considering the patient’s clinical con-
dition, the catheter site should be closely monitored, and any signs
of complications, such as fever, tenderness at the insertion site,
bleeding, exudate, fluid accumulation, pain on palpation, and par-
esthesia, should be noted. Patients should be encouraged to
express any discomfort they feel at the catheter site [117]. After
performing hand hygiene during dressing changes, clean or sterile
gloves can be worn. If other care practices are also being conducted
for the patient at the same time, such as diaper changes, ostomy
care, and oral care, catheter care should be performed first. Hand
hygiene should be ensured after catheter care, and the care should
be provided from a clean area to a dirty area [117].

For adult patients, it is recommended to use a 70% alcohol solu-
tion containing 0.5�2% chlorhexidine to clean the catheter inser-
tion site, achieving antisepsis over an area approximately 20 cm in
diameter. The skin should then be allowed to dry for 30 s
[118,119]. If there are any known contraindications or sensitivities
to alcoholic chlorhexidine solution, a mixture of 10% povidone-
iodine and 70% alcohol solution should be used. However, the solu-
tion needs to be left to dry for 1.5�2 min [119]. Due to antibiotic
resistance and fungal infections, topical antibiotic treatment
should not be applied to the exit site of the CVC [119].

The use of alcohol-based solutions containing chlorhexidine for
skin antisepsis is not recommended for children under 2 mo of age
because chlorhexidine was detected in the blood of premature and
term infants, causing erythema and skin dryness at the catheter
site. In this age group, antisepsis should only be achieved with a
70% alcohol solution [120,121].

The dressings for CVCs should be sterile, should protect the exit
site from moisture, colonization, and infection, allow easy practical
use, ensure patient comfort, secure the catheter, and be cost-effec-
tive. It is recommended to use sterile gauze or transparent, semi-
permeable polyurethane dressings, as well as chlorhexidine-
impregnated dressings, for dressing the catheter site [122]. Sterile
gauze can be used for its absorbent properties when the patient is
sweating, or there is leakage at the exit site. Transparent polyure-
thane dressings may be preferred over sterile gauze dressings
because they allow for continuous monitoring of the catheter
insertion site and require fewer dressing changes. For dressing tun-
neled or implanted ports commonly used for long-term (approxi-
mately 6 mo) home PN, it is recommended to cover the exit site
with a transparent dressing until it heals (approximately 3 wk). If
the infection rate does not decrease despite adherence to basic pre-
ventive measures, including education and training on the preven-
tion of catheter infections, and the source of the infection is an
extraluminal route, the use of chlorhexidine gluconate-impreg-
nated transparent dressings is recommended for reducing the
infection [117]. In a Cochrane analysis of randomized controlled
trials, chlorhexidine gluconate-impregnated dressings were
reported to reduce the incidence of catheter-related bloodstream
infection (CRBSI) compared to all other dressing methods [123].
The use of chlorhexidine-impregnated dressings is particularly rec-
ommended for children over 2 mo old with CVCs [121,123]. Possi-
ble reactions, such as dermatitis and redness, that may develop
during the use of chlorhexidine-containing dressings should be
monitored. They should not be used, especially in patients with a
history of creating a reaction to chlorhexidine [117].

Although there are not enough high-quality studies to evaluate
the relationship between CVC dressing change intervals and
CLABSI, it is recommended that transparent, semipermeable poly-
urethane dressings be changed at least every 5�7 d, and gauze
dressings be changed every 2 d [122,124]. The dates for catheter
care and dressing changes should be noted. The dressing should be
changed as soon as it becomes moist, loose, dirty, wet, or when the
exit site needs to be assessed [125�127]. Unless necessary, dress-
ing changes should be avoided as they can increase the risk of
infection and cause the catheter to dislodge [125]. Dressings that
are compromised, especially by contamination with oropharyngeal
secretions or the regrowth of hair and beards, should be changed
immediately [124]. Implementing CVC care bundles, created by
various disciplines, is among the effective nursing care practices
for patients and can help prevent infections [128].
Question 3.2
What is the proper approach for managing ports in patients

receiving PN via an implanted port?

a. Replacement of the implanted port needle
b. Care of implanted port during PN

a. Replacement of the implanted port needle
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Recommendation 3.2.a
Prior to the insertion of the port needle, 70% alcohol solution

containing 0.5�2% chlorhexidine should be used for skin antisep-
sis. To prevent port damage, specially designed port needles (non-
coring/Huber needles) should be used. These needles should be
changed regularly, not exceeding 7 d.

—Strong consensus (95% agreement)

Comment 3.2.a
Before inserting the implantable port needle, the skin

around the port is assessed for signs of local infection, such as
swelling, redness, exudate, and tenderness [129]. The thickness
of the subcutaneous tissue over the port is checked to be
between 0.5 and 2 mm [117,130]. The site for inserting the
implantable port needle is determined by palpating the port
reservoir [131]. Access to the port can be easier when the port
is visible and accessible. In situations where access to the port
is difficult, positioning the patient to ensure the procedure is
performed comfortably and safely is essential. In sensitive
patients, topical local anesthetic agents can be applied before
the procedure [129,132]. Protective equipment such as masks
and gloves should be used when changing needles, and the
procedure should be performed under completely aseptic con-
ditions. Before inserting the port needle, unless contraindi-
cated, the skin is wiped with 70% alcohol containing 0.5�2%
chlorhexidine in a spiral motion from the inside out, centered
on the port, and this should be done 3 times. Then, let it air-
dry for at least 30 s [117,133�135]. It is important to ensure
the area cleaned with the antiseptic solution is wider than the
dressing area [118]. Although there is weak evidence, Lai et al.
[136] reported in their systematic review, which included ran-
domized controlled trials, that skin cleansing with chlorhexi-
dine solution may reduce CRBSI rates compared to skin
cleansing with povidone-iodine. Special port needles (non-cor-
ing/Huber needles) should be used to prevent damage to the
silicone septum of the port. These needles are designed to
avoid small particles (e.g., silicone or tissue fragments) from
breaking off and entering the circulatory system when they
penetrate to the skin or silicone membrane, and they also pro-
tect the port’s septum, allowing for long-term use; however,
they can cause injuries during needle removal [129,137]. New
port needles were designed to improve the safety of healthcare
workers. These needles allow for observation of the insertion
site. Using a piston to eject the needle reduces the risk of
injury [137,138]. Port needles can come in different lengths
(16�32 mm) and gauges (19�22 gauge). The length and gauge
of the selected needle may vary depending on the patient’s
weight, subcutaneous fat tissue, the type of treatment, or the
reason for access [129]. It was essential to remove the air
inside before attaching the needle. The needle is carefully
inserted into the silicone part of the injection port at a 90°
angle until a slight “click” is felt. After the needle is inserted,
blood aspiration is performed, and the needle placement is
confirmed [117,139]. When an implanted port is used for con-
tinuous infusions, there is insufficient evidence regarding the
optimal needle replacement frequency [134]. When PN is
administered through a port, the port access needle should be
changed at least once a week [118]. When removing the port
needle, maintain aseptic conditions [129]. The patient is
instructed to take a deep breath and hold it. The needle is then
checked to ensure it is not bent, and the port needle is inserted
quickly and vertically. Pressure is applied to the area where the
needle was removed to ensure hemostasis [137].

b. Care of implanted port during PN
Recommendation 3.2.b
Transparent semipermeable or gauze dressings should be used

for closure. The transparent semipermeable dressing should be
changed every 5�7 d, and the gauze every 2 d. Port exit site should
be cleansed with 70% alcohol solution containing 0.5�2% chlorhex-
idine. For pediatric patients 70% alcohol solution containing 2%
chlorhexidine should be used. There is no clear evidence for port
flushing solution, quantity, and frequency.

—Strong consensus (93% agreement)

Comment 3.2.b
The port area is examined daily for redness, exudate, tender-

ness, and swelling if a transparent dressing is used, or with each
dressing change if gauze is used [129]. Aseptic techniques should
be used with each access to the port [129]. Hand antisepsis and a
no-touch technique with clean gloves, or hand antisepsis and ster-
ile gloves, may be preferred for dressing the port exit site [131].
The catheter insertion site should be cleaned with a 70% alcohol
solution containing 0.5�2% chlorhexidine, and in children, with a
70% alcohol solution containing 2% chlorhexidine [117,131,133].

Sterile, semipermeable, transparent dressings or gauze are used
as a dressing cover [12,117,131]. The choice of dressing cover
determines the frequency of dressing changes [140,141]. The
dressing should be changed every 5�7 d if transparent dressing
covers are used, every 2 d if sterile gauze is used, or when the
dressing becomes moist, dirty, or the area needs to be examined.
Dressings should be waterproof and protected during showering.
The port exit area should not be brushed vigorously
[12,122,134,142].

When using a port needle, the needle should not wobble or
bend [129]. The port needle is stabilized by supporting it with ster-
ile gauze at a 90° angle [129,134]. The gauze placed under the
wings of the port needle to secure the port access needle is
changed at least every 7 d [143]. Gauze should be changed as soon
as possible when it becomes soiled. If the dressing at the puncture
site is loose or soiled, it is recommended to change as quickly as
possible [118,144]. The date of the port access needle change
should be noted on the dressing material [129]. Topical antimicro-
bials should not be used in port site dressing unless recommended
[145,146].

Flushing and locking implanted ports help prevent catheter
obstruction [142,147�149]. There is no clear evidence for type,
amount, and frequency of catheter/port flushing [150,151]. Studies
have shown that fluids such as normal saline (21�23), low-con-
centration heparin [131,152], or normal saline followed by heparin
[153�155] can be preferred as port flushing solutions. However,
flushing and locking the access route are done according to the
manufacturer’s instructions. During flushing, a minimum flushing
volume equal to twice the internal volume of the catheter system
(e.g., catheter and accessory devices) is used [131]. Resistance is
assessed using a 10 mL syringe to verify the catheter’s functional-
ity. Positive pressure techniques are used to minimize blood back-
flow into the catheter lumen. Studies have shown that
administering a 10 mL bolus in 1 mL increments with short pauses
in between can be more effective in clearing debris such as fibrin
and drug solution compared to continuous low-flow techniques
[156,157]. Although manufacturers recommend flushing and lock-
ing the port every 4 wk to maintain catheter patency and prevent
intraluminal clot formation, there is no clear evidence regarding
the frequency of catheter flushing [154].

Question 3.3
What precautions should be taken to prevent catheter-related

infections in patients receiving PN via CVC?
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a. How should be hand hygiene ensured?
b. What precautions should be taken when using catheter sets and

connection lines during the insertion and disconnection?
c. How should be the catheter closed/locked?
d. Can the catheter be used for practices other than PN? (Blood

sampling, blood transfusion, central venous pressure measure-
ment, medication administration, etc.)

a. How should be hand hygiene ensured?

Recommendation 3.3.a
Hand hygiene should be performed before and after all cathe-

ter-related procedures. Hands should be washed with soap and
water or rubbed with alcohol-based hand antiseptics. Sterile gloves
should be used prior to handling the ports.

—Strong consensus (100% agreement)

b. What precautions should be taken when using catheter
sets and connection lines during the insertion and disconnec-
tion?

Recommendation 3.3.b
PN sets should be changed every 24 h under aseptic conditions

without compromising their integrity. Aseptic technique proce-
dures should be followed when using the sets and connection lines
during insertion and disconnection.

—Strong consensus (97% agreement)

c. How should be the catheter closed/locked?

Recommendation 3.3.c
For catheter flushing and long-term closure/locking, 0.9% saline

should be used. Volumes of 5�10 mL are frequently utilized in clin-
ical practice. Furthermore, the manufacturer-recommended lock-
ing volume should be used for each catheter port.

Additional recommendation for the pediatric age group:
Although there is no clear evidence for pediatric age group, the

flushing volume can be at least twice the volume of the catheter.
—Strong consensus (93% agreement)

d. Can the catheter be used for practices other than PN?
(Blood sampling, blood transfusion, central venous pressure
measurement, medication administration, etc.)

Recommendation 3.3.d
These practices should be avoided whenever possible, as these

are significant risk factors for complications, including infections
and thrombosis.

—Strong consensus (95% agreement)

Comment 3.3
Catheter-related infections include both local and systemic

infections. Local infections include exit site, tunnel infections,
while systemic infections include CRBSI. Catheter infections are
associated with increased mortality, morbidity, hospital stay, and
costs [158]. It has been shown that implementing care bundles
specifically designed to prevent catheter infections reduces the
incidence of infections from 6.4 to 2.5 per 1000 catheter days
[159]. The care bundle includes hand hygiene, the appropriateness
of the catheter dressing, performing the dressing with a 2% chlor-
hexidine and alcohol-containing solution, disinfecting the catheter
lumen tips (hubs), and questioning the necessity of the CVC [119].
Poor hand hygiene is a significant risk factor in the transmission of
infections and contributes to the spread of antibiotic-resistant
organisms in hospitals [160]. The catheter lumen tip, the set tip,
and the syringe tip are critical points for skin infection surrounding
the catheter exit site. It is essential to prevent contact and contami-
nation in these areas. Hand hygiene should be ensured before and
after all catheter-related interventions, such as catheter palpation,
dressing changes, PN administration, and medication administra-
tion. The Centers for Disease Control and Prevention (CDC) and the
World Health Organization (WHO) recommend alcohol-based
hand sanitizers containing 60% to 95% alcohol as the most suitable
method for hand disinfection [161]. Suppose there is visible dirt or
contamination with organic matter and spore-forming microor-
ganisms on the hands. In that case, hands should be washed with
soap and water, dried with a disposable paper towel. To ensure
effective hand hygiene, an antiseptic solution should be used, but
the hands must first be cleaned of dirt and organic matter. The
antiseptic solution should be applied to the entire surface of the
hands and rubbed vigorously until it evaporates and the hands are
dry. Hand hygiene must be maintained before and after using
gloves. During hygiene, jewelry should be removed, nails should
be clean and short, and any cuts or scrapes on the hands should be
covered with a waterproof dressing [162].

When attaching and detaching the PN bag to the catheter, ster-
ile conditions must be maintained and aseptic techniques followed
in the use of the sets and connection lines. Maintenance practices
should be provided by experienced individuals [163]. Every
attempt to access the catheter lumen tips and connectors carries
the risk of infection. Therefore, before each use, the catheter lumen
tips and connectors should be mechanically cleaned by rubbing
with at least 5 s of 70% alcohol or a 2% chlorhexidine and alcohol-
containing antiseptic solution [125,164]. In a meta-analysis study,
the use of antiseptic barrier caps that continuously passively disin-
fect the catheter lumen tips was found to be effective in reducing
contamination and catheter infections [165]. During the patient’s
bath, the catheter and connection ends should be covered with a
waterproof sheet, and the bath should be in the form of a shower
[117]. The following steps can be followed during bag replacement.

1. Hand hygiene is ensured,
2. A non-sterile drape is placed over the patient’s chest,
3. An infusion set is attached to the bag, the air is removed from

the set, and it is hung.
4. The hands are cleaned again with antiseptic solution,
5. The lumen end of the catheter is wiped with disinfectant and

sterile gauze,
6. Sterile gloves are worn,
7. The catheter cap is opened and cleaned by rubbing with disin-

fectant and sterile gauze,
8. A PN application set is connected to the end of the catheter,
9. The connection points are covered and sealed with sterile

gauze.

Flushing and locking the catheter is quite essential to prevent
catheter blockage. The purpose of a catheter lock is to avoid coloni-
zation, biofilm formation, and clotting when the catheter is not in
use, and to maintain catheter patency. When using CVCs intermit-
tently, it is recommended to flush with 0.9% normal saline before
and after each infusion, particularly when there are clinical indica-
tions such as signs of obstruction in continuous infusions, to pre-
vent catheter obstruction and maintain patency. CVCs should be
flushed using the turbulent method and positive pressure tech-
nique. To effectively flush the catheter, it is recommended to
administer 10 mL of normal saline in 1 mL increments with short
pauses each time (turbulent/pulsatile/push/pause technique),
clamp the catheter during the final part of the flush, and leave
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0.5�1 mL of normal saline in the syringe (positive pressure tech-
nique) to prevent catheter blockage. This ensures the removal of
residues, such as fibrin and medication solution, and prevents the
backflow of blood into the catheter [156,166].

Although there is no clear evidence, it has been reported that in
both adults and children, the flushing volume can be at least twice
the catheter volume. In clinical practice, volumes of 5�10 mL are
commonly used [119,156]. Furthermore, the manufacturer-recom-
mended locking volume should be used for each catheter port. In
multi-lumen catheters, all lumens should be flushed using a new
syringe for each lumen [167,168].

The positive pressure technique can be used during flushing
and locking to prevent blood from flowing back into the catheter
lumen. This technique, also known as the push-pause, pulsatile, or
turbulent technique, is used to remove debris from the catheter by
injecting saline into it.

After flushing with every 1 mL of fluid from the syringe, a brief
pause (approximately 1 s) is taken, and the catheter is flushed by
injecting 1 mL volumes of normal saline into the lumen, followed
by clamping and locking the catheter while administering the final
0.5 mL of fluid [156]. The fibrin sheath surrounding the catheter
lumen also increases the risk of infection because it promotes cath-
eter colonization [125]. A recent Cochrane review indicates that
there is no significant difference in superiority between heparin
and saline in terms of both infection risk and prevention of cathe-
ter blockage, and uncertainty remains on this issue due to low-con-
clusive evidence [169].

Additionally, the use of heparinized flushing solutions increases
costs and can lead to heparin-induced thrombocytopenia [168].
Considering the lower risk of biofilm formation in the catheter
lumen, it is recommended to use 0.9% saline solution for catheter
flushing and locking due to it is safe profile and low cost [170].

Frequent manipulation should be avoided in PN therapy. Cathe-
ters should not be used unless for PN practices. When blood needs
to be drawn from the lumen used for PN, trained healthcare profes-
sionals should draw it. The catheter should be flushed with
5�10 mL of normal saline in children and adults before and after
blood collection. To prevent contamination and blockage, the blood
sample should not be re-infused through the catheter after it is
taken [118,119].

Question 3.4
What is the proper approach for managing venous access in

patients receiving peripheral PN?

a. How to choose venous access route?
b. Which types of catheters should be used?
c. How often should the catheters be changed?

a. How to choose venous access route?

Recommendation 3.4.a
Peripheral veins in the forearm can be preferentially used for

peripheral PN. Venous access should be selected from the distal to
the proximal side of the upper extremity.

—Strong consensus (100% agreement)

b. Which types of catheters should be used?

Recommendation 3.4.b
Soft, flexible, and small-bore catheters preferentially made of

polyurethane should be used.
—Strong consensus (97% agreement)
c. How often should the catheters be changed?
Recommendation 3.4.c
If there are no signs of phlebitis (redness, tenderness, swelling)

at catheter site or extravasation, catheters can remain up to 4 d.
—Consensus (81% agreement)
Comment 3.4
It is stated that the insertion of a venous catheter along a joint

can increase endothelial damage by causing the cannula to move
within the vein during flexion and extension [171]. However, plac-
ing the peripheral venous catheter in the antecubital fossa and
forearm veins instead of the back of the hand reduces the risk of
phlebitis by 30�50% [172]. Its use is not recommended for lower
extremities due to complications such as pulmonary embolism and
thrombophlebitis, and tissue damage and necrosis risk in patients
diagnosed with diabetes mellitus [166,173].

Peripheral PN should be limited to 14 d because it is a signifi-
cant risk factor for the development of phlebitis [166,174]. The
European Society for Clinical Nutrition and Metabolism (ESPEN)
guidelines recommend using a CVC if PN therapy is anticipated for
longer than 7�10 d [174]. For newborns and children, it is recom-
mended to use peripherally inserted central catheters or tunneled
CVCs for long-term PN during hospitalization [121].

In peripheral PN, catheter selection should be made considering
the material of the catheter. One of the factors contributing to the
development of thrombophlebitis in patients receiving peripheral
PN is the type of catheter material used. Catheters should be flexi-
ble to avoid mechanical trauma and venous irritation [171]. Poly-
urethane and silicone catheters have a lower thrombogenic
potential compared to polyvinyl catheters due to their more flexi-
ble properties, which causes less trauma to the vessel wall [175]. It
is recommended that the catheter diameter be �1/3 of the vein
diameter [176]. A total of 20�22-gauge polyurethane catheters
facilitate flow and reduce the risk of clotting [176]. In the study by
May et al. [177], severe phlebitis and thrombotic occlusion
occurred in 12 out of 24 catheters in the patient group where a 23-
G silicone cannula was inserted into the forearm vein, and periph-
eral PN solution was administered for 24 h. The flexible and soft
structure of catheters can reduce vascular damage during arm
movements. Additionally, large-bore vessels can help dilute infu-
sion fluids, relieving pressure on the vein and reducing the risk of
phlebitis, extravasation, and infiltration [177].

There is no clear evidence to support the routine replacement
of peripheral catheters more frequently than every 72�96 h in
adult patients to reduce the risk of thrombophlebitis and infection.
Peripheral catheters in adults should only be changed when clini-
cally indicated. Peripheral catheter insertion site should observe
every shift [117,178,179]. On the other hand, the incidence of phle-
bitis is highest in catheters that remain in place for longer than 96
h [172]. In Webster et al.’s [178] Cochrane systematic review, they
recommend removing and replacing catheters only if signs of
inflammation, infiltration, or obstruction are present. However,
this recommendation applies only to patients with catheters for
peripheral PN.
Question 3.5
What is the proper approach for managing medication adminis-

tration in patients receiving PN?

a. What precautions should be taken to ensure the stability of the
nutrition solution and prevent drug-nutrient incompatibility?

b. Which procedures should be implemented to avoid contamina-
tion during PN?
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a. What precautions should be taken to ensure the stability
of the nutrition solution and prevent drug-nutrient incompati-
bility?

Recommendation 3.5.a
Medications should not be added directly to the PN solution

and should be infused through a separate catheter.
—Strong consensus (93% agreement)

Comment 3.5.a
PN solutions are sterile solutions containing over 50 compo-

nents. The mixture has a more sensitive stability than the compo-
nents alone, and is simultaneously at risk of incompatibility.
Stability refers to the maintenance of the chemical integrity of
each active ingredient or the physical integrity of the dosage form/
system over time in a specific environment. Compatibility, on the
other hand, refers to the ability of two or more ingredients to coex-
ist physically and chemically without issues over time after being
combined. Therefore, incompatibility is the interaction between
two or more components (active ingredients, excipients, and/or
materials [e.g., packaging, containers, infusion sets]) over time in a
specific environment. While stability issues can be observed physi-
cally (e.g., crystallization, absorption, emulsion breakdown) or
chemically (e.g., hydrolysis, oxidation), signs of incompatibility can
include a change in color, pH, osmolality, or viscosity, gas forma-
tion, or the appearance of a precipitate (visible or invisible) that
alters the mixture [180].

Stability and incompatibility issues can often be prevented with
safe preparation and application techniques. After filling, the PN
solution should be stored at 2�8°C and protected from light until
the application stage [181]. The implementation phase is the
responsibility of the nurse, and PN solutions should be visually
inspected for any defects or leaks affecting bag integrity, visible
particles, discoloration, or emulsion issues (e.g., oiling out, phase
separation, clumping, or creaming) [181]. For visual inspection, a
biological microscope with a camera, if available, and dynamic
light scattering analysis for oil droplets can be used under labora-
tory conditions in a pharmacy setting [182]. It must then be con-
firmed that the label and prompt content are the same. If filters are
to be used, ensure they do not contain “Di (2-ethylhexyl) phthalate
(DEHP).” In-line filters can be used to reduce the risk of particulate
matter reaching the patient; however, if used, they should be
changed daily, just like the sets. Since most precipitates are not vis-
ible to the naked eye, it should be considered that using a 1.2 mm
in-line filter placed as close as possible to the bottom or hub of any
Y-catheter in the application set during PN application may be ben-
eficial for capturing particles [181].

For newborn and infant two-in-one PN solutions, a 0.22-micron
filter is recommended. For intravenous lipid emulsion, a 1.2-
micron filter is recommended. A 1.2-micron filter can be used for
all-in-one mixtures [183].

The PN solution to be applied should not be shaken quickly
(oxygen entry may occur) and should not be applied or stored in
direct sunlight [181]. Especially electrolytes, trace elements, and
vitamins are quite crucial for stability. The order and amounts of
additions should be carefully examined [10].

In addition to being soluble, compatible, and stable in the PN
solution without altering its stability or compatibility, the medica-
tion must also be therapeutically effective. Since there are very few
medications that meet these conditions, adding medication to the
PN solution is generally not recommended. When administering
an intravenous medication, a different access route should be used
than the catheter used for PN administration, if available [180]. In
cases where there is only one catheter for the medication and PN
solution, incompatibility should be assessed. If incompatibility is
detected, it may be possible to administer the PN solution intermit-
tently and administer the medicines during these gaps. If there is
incompatibility, another alternative option is to pause the PN solu-
tion infusion. Before and after administering the medication, the
catheter and any filters are flushed with 0.9% normal saline. If the
medication is not compatible with 0.9% saline, 5% dextrose is used
for flushing. When PN is interrupted, the patient should be moni-
tored for the risk of hypoglycemia [181]. It is recommended to con-
sult a pharmacist regarding the simultaneous administration of
medication with PN solutions.

b. Which measures should be implemented to avoid contam-
ination during PN?

Recommendation 3.5.b
All centers should have structured protocols to avoid microbial

and chemical contamination, and any intervention should be done
under aseptic technique.

—Consensus (90% agreement)

Comment 3.5.b
Contamination of PN solution components can be addressed in

two ways: contamination from the naturally occurring compo-
nents present in the solution, and microbial contamination that
occurs during the solution preparation/administration steps.
Microbial contamination that occurs during the steps of preparing/
applying the PN solution is more dangerous than natural contami-
nation. PN solutions are sterile solutions containing all their com-
ponents. Ready-to-use or filled PN solution should be approached
in the same way. Aseptic conditions must be maintained during
the opening of the barrier between the chambers of ready-to-use
products [184]. Additionally, in both cases, good aseptic conditions,
control of particles in the air, and laminar flow cleanroom condi-
tions, meaning good manufacturing practice standards, should be
considered for trace elements, vitamins, and other electrolytes that
will be added to the solution later [185]. The area where operations
related to PN solutions will be performed is referred to as a “clean
room.” This room is designed according to aseptic conditions. The
cleanroom must meet the ISO 5/Class 100 (workbench) and pre-
preparation room ISO 8/Class 100 000 standards, as well as the ISO
7/Class 10 000 standards for the filling room/pass-box. These
standards encompass particle sizes in the environment, as well as
control over heat and humidity. Here’s what needs to be done in
this room:

� In the entrance room, designated personnel perform hand
hygiene according to aseptic handwashing procedures.

� Then, before entering the clean room, they put on personal pro-
tective clothing and equipment (aprons, shoe covers, caps, and
masks) appropriate to aseptic working conditions and complete
all necessary preparations in the prepreparation room.

� All materials entering the clean room (such as glass, metal, and
PVC bags) are surface-cleaned before being admitted.

� Designated personnel perform filling operations or opening
chambers between ready-to-use products and adding vitamins/
trace elements.

� They deliver finished products through a protected window
opening into the entrance room.

Naturally, contamination in components is reported chiefly as
aluminum (Al) contamination [186]. It can easily cause toxicity in
patients without a protective gastrointestinal barrier and with kid-
ney dysfunction. In patients receiving long-term PN treatment or
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with impaired kidney function, up to 40% of the total Al entering
the body from the infusion of PN solutions contaminated with Al
can accumulate in the body [186]. In systemic aluminum toxicity,
various problems can arise, including pulmonary, cardiovascular,
neurological, pancreatic, and hepatorenal diseases. Calcium, phos-
phate, potassium, multivitamins, and trace elements are compo-
nents naturally contaminated with Al. The US Food and Drug
Administration recommends that the acceptable aluminum con-
centration in large-volume intravenous products be less than 25
mg/L [187]. To stay on the safe side, it is recommended that the Al
dose be between 2 and 5 mg/kg body weight/d [186]. In a study,
the aluminum content of ready-to-use and refill products was
compared, and it was reported that ready-to-use products had less
contamination [188].

Section 4: Patient/caregiver education

Question 4.1
What are the essentials of education for patients/caregivers for

home nutrition therapy?

Recommendation 4.1
Every patient/caregiver should receive education before dis-

charge. Discharge education should include the following topics:

— Aseptic techniques
— Maintaining nutrition therapy
— Care of access routes
— Medication administration
— Preventing and recognizing potential complications
— Contact information of healthcare facilities/professionals in case

of need
— Strong consensus (100% agreement)

Comment 4.1
Discharge education for patients who will receive EN/PN ther-

apy at home should be standardized and coordinated by an inter-
disciplinary nutrition team (physician, nurse, dietitian,
pharmacist). The goal of discharge education is to enable patients
and/or caregivers to achieve self-efficacy in performing nutritional
practices, avoid nutrition-related problems, and diminish readmis-
sion rates [189]. A patient-centered care approach should be
adopted in education, enabling patients and/or caregivers to
understand, apply, and gain self-efficacy in the necessary proce-
dures to continue treatment safely. The patient and/or caregiver
must be able to understand and follow the procedures required for
the safe administration of treatment [190]. A primary caregiver
should be identified for patients who are unable to perform self-
care or require assistance with their care, and home environment
conditions should be considered during training [189,191].

Patients should be evaluated regularly postdischarge to assess
the indications, efficacy, and potential risks of treatment. Nutrition
teams need to communicate with and inform patients and care-
givers. Based on the patient’s/caregiver’s needs, updates in the
education are provided every few days. Training should be com-
pleted 2�7 d before the patient’s discharge [189,191]. Qualified
healthcare professionals should provide education.

The content of discharge education for patients undergoing
home clinical nutrition therapy can be summarized as follows:
[2,33,95,118,184,189,192].

—Aseptic practice techniques;
Ensuring hand hygiene, wearing sterile gloves when necessary,

preparing enteral or PN products, preventing contamination of
infusion set connections, changing sets, storage conditions,
organizing the patient’s room, and preparing the environment for
the products.

—Organizing and maintaining nutrition;
Determining the amount and method of administration (inter-

mittent, continuous) of the nutrition product, preparing the nutri-
tion product, using a pump when necessary, the hanging time of
the products, situations requiring interruption of feeding, restart-
ing feeding and increasing the dose, daily fluid intake, and training
on the use of the flow regulator if necessary.

—Access route care;
Catheter care and dressing for patients receiving PN therapy,

care and dressing of the peristomal area for patients receiving EN,
and ensuring the protection and safety of access routes during
patient care.

—Medication administration;
Making necessary arrangements by the pharmacist on the team

regarding the correct preparation and administration of the
patient’s medications.

—Preventing and recognizing potential complications;
The importance of proper positioning, feeding rate, and feeding

method, care of access route, medication administration, and signs
of infectious, mechanical, and metabolic complications.

—Medical personnel to contact after discharge;
Medical personnel available for contact 24 h a day for situations

necessitating communication with healthcare professionals.
The literature reports that standardized discharge education

minimizes postdischarge problems and improves the quality of life
for caregivers [193].

Home nutrition education guidelines and checklists should be
used, and it is beneficial to support education with written materi-
als, online videos, simulation training, and live conferences con-
ducted by patient support groups [118,184,192].

Conclusion

This consensus report offers a practical and standardized refer-
ence for healthcare professionals involved in clinical nutritional
therapy. Through an interdisciplinary and evidence-based
approach, it is intended to improve safety, standardize care practi-
ces, and support the effective implementation of nutritional care in
routine clinical practice.
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[88] Pars H, Çavuşo�glu H. Effects of 3 different methods of care on the peristomal
skin integrity of children with percutaneous endoscopic gastrostomy tubes: a
prospective randomized controlled trial. Adv Skin Wound Care 2018;31
(4):172–81.

[89] DeLegge M, Saltzman J, Lipman T. Gastrostomy tubes: complications and
their management. Alphen on the Rhine: Wolters Kluwer; 2015.

[90] Conroy T. The prevention and management of complications associated with
established percutaneous gastrostomy tubes in adults: a systematic review.
JBI Evid Synth 2009;7(1):1–37.

[91] Rahnemai-Azar AA, Rahnemaiazar AA, Naghshizadian R, Kurtz A, Farkas DT.
Percutaneous endoscopic gastrostomy: indications, technique, complications
and management. World J Gastroenterol: WJG 2014;20(24):7739.

[92] Bennell J. Buried bumper syndrome: do we have enough evidence? Br J Com-
munity Nurs 2018;23(suppl7):S28–30.

[93] L€oser C, Aschl G, H�ebuterne X, Mathus-Vliegen EMH, Muscaritoli M, Niv Y,
et al. ESPEN guidelines on artificial enteral nutrition—percutaneous endo-
scopic gastrostomy (PEG). Clin Nutr 2005;24(5):848–61.

[94] National Nurses Nutrition Group. Good practice consensus guideline—exit
site management for gastrostomy tubes in adults and children. London:
National Nurses Nutrition Group; 2013.

[95] A Clinician’s Guide. Caring for people with gastrostomy tubes and devices.
From pre-insertion to ongoing care and removal. New South Wales Health:
Agency for Clinical Innovation (ACI) and Gastroenterological Nurses College
of Australia (GENCA); Sydney, NSW, Australia, 2015.

[96] Ayhan H, Akcay K, Olmez YN, Simsek C, Abbasoglu O. Redetermining the cut-
off point of peristomal infection scoring: methodological research. J Parenter
Enteral Nutr 2022;46(2):462–8.

[97] Blumenstein I, Shastri YM, Stein J. Gastroenteric tube feeding: techniques,
problems and solutions. World J Gastroenterol: WJG 2014;20(26):8505.

[98] Lipp A, Lusardi G. Systemic antimicrobial prophylaxis for percutaneous endo-
scopic gastrostomy. Cochrane Database Syst Rev 2006;:(4):CD005571.

[99] Homan M, Hauser B, Romano C, Tzivinikos C, Torroni F, Gottrand F, et al. Per-
cutaneous endoscopic gastrostomy in children: an update to the ESPGHAN
position paper. J Pediatr Gastroenterol Nutr 2021;73(3):415–26.

[100] Lee SH, Moon HS, Park JH, Kim JS, Kang SH, Lee ES, et al. Percutaneous endo-
scopic gastrostomy tube insertion-induced superior mesenteric artery injury
treated with angiography. Korean J Gastroenterol 2018;72(6):308–12.

[101] Zopf Y, Konturek P, Nuernberger A, Maiss J, Zenk J, Iro H, et al. Local infection
after placement of percutaneous endoscopic gastrostomy tubes: a prospec-
tive study evaluating risk factors. Can J Gastroenterol 2008;22(12):987–91.

http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0047
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0047
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0047
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0047
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0048
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0048
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0048
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0048
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0048
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0049
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0049
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0049
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0050
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0050
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0050
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0051
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0051
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0051
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0052
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0052
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0052
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0053
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0053
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0054
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0054
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0054
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0056
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0056
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0057
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0057
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0057
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0058
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0058
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0059
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0059
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0059
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0059
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0059
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0060
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0060
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0060
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0061
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0061
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0061
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0062
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0062
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0062
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0062
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0063
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0063
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0063
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0063
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0063
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0064
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0064
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0064
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0064
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0065
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0065
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0065
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0066
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0066
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0066
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0066
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0067
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0067
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0068
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0068
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0069
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0069
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0070
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0070
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0070
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0071
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0071
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0071
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0072
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0072
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0073
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0073
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0074
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0074
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0075
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0075
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0075
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0076
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0076
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0076
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0077
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0077
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0077
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0077
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0078
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0078
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0078
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0078
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0078
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0078
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0078
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0079
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0079
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0079
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0080
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0080
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0081
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0081
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0081
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0082
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0082
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0082
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0083
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0083
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0083
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0084
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0084
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0084
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0084
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0085
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0085
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0085
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0085
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0086
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0086
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0086
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0086
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0087
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0087
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0087
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0087
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0088
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0088
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0088
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0088
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0088
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0088
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0088
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0089
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0089
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0090
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0090
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0090
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0091
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0091
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0091
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0092
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0092
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0093
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0093
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0093
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0093
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0093
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0094
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0094
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0094
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0096
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0096
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0096
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0097
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0097
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0098
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0098
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0099
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0099
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0099
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0100
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0100
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0100
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0101
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0101
http://refhub.elsevier.com/S0899-9007(26)00314-X/sbref0101


18 M.G. Halil et al. / Nutrition 153 (2027) 113407
[102] Hucl T, Spicak J. Complications of percutaneous endoscopic gastrostomy. Best
Pract Res Clin Gastroenterol 2016;30(5):769–81.

[103] Dhaliwal R, Cahill N, Lemieux M, Heyland DK. The Canadian critical care
nutrition guidelines in 2013: an update on current recommendations and
implementation strategies. Nutr Clin Pract 2014;29(1):29–43.

[104] Cappell MS, Abdullah M. Management of gastrointestinal bleeding
induced by gastrointestinal endoscopy. Gastroenterol Clin North Am
2000;29(1):125–67.

[105] Veitch AM, Vanbiervliet G, Gershlick AH, Boustiere C, Baglin TP, Smith
LA, et al. Endoscopy in patients on antiplatelet or anticoagulant therapy,
including direct oral anticoagulants: British Society of Gastroenterology
(BSG) and European Society of Gastrointestinal Endoscopy (ESGE) guide-
lines. Endoscopy 2016;48(4):385–402.

[106] Ahmad J, Thomson S, McFall B, Scoffield J, Taylor M. Colonic injury following
percutaneous endoscopic-guided gastrostomy insertion. BMJ Case Rep
2010;2010:bcr0520102976.

[107] Karhadkar AS, Schwartz HJ, Dutta SK. Jejunocutaneous fistula manifesting as
chronic diarrhea after PEG tube replacement. J Clin Gastroenterol 2006;40
(6):560–1.

[108] Wiggins TF, Kaplan R, DeLegge M. Acute hemorrhage following transhepatic
PEG tube placement. Dig Dis Sci 2007;52(1):167–9.

[109] Juza R, Docimo S, Drexel S, Sandoval V, Marks J, Pauli E. Endoscopic rescue of
early percutaneous endoscopy gastrostomy tube dislodgement. Surg Endosc
2021;35(4):1915–20.

[110] Pereira RA, Reis AMM, Ramos AA, Fernandes R, Canalli ACB, Rigobello MCG,
et al. Good practice guidance to support safe oral medication preparation and
administration through feeding tubes. Afr J Pharm Pharmacol 2019;13
(3):17–24.

[111] Klang MG. Developing guidance for feeding tube administration of oral medi-
cations. J Parenter Enteral Nutr 2023;47(4):519–40.

[112] Demirkan K, Ekincio�glu AB. Enteral beslenme t€up€unden ilaç uygulanmasında
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[119] _Işeri A, Çınar B, D€uzkaya D, S€ozer E, U�gur E. Ulusal damar erişimi y€onetimi
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[128] Kıray S, Yıldırım D, €Ozçiftçi S, Korhan EA, Uyar M. Santral ven€oz kateter
bakımı ve enfeksiyon: bir sistematik derleme. Turk J Intensive Care 2019;17
(2):60–74.

[129] York N. Best practice for using ports and non-coring needles. Br J Nurs
2019;28(suppl14a):S11–5.

[130] Teichgr€aber UK, Pfitzmann R, Hofmann HA. Central venous port systems as
an integral part of chemotherapy. Dtsch Arztebl Int 2011;108(9):147.

[131] Gorski LA. The 2016 infusion therapy standards of practice. Home Healthc
Now 2017;35(1):10–8.

[132] Control CfD, Prevention. Basic infection control and prevention plan for out-
patient oncology settings. Atlanta, GA: CDC; 2011.
[133] Chaiyakunapruk N, Veenstra DL, Lipsky BA, Saint S. Chlorhexidine compared
with povidone-iodine solution for vascular catheter�site care: a meta-analy-
sis. Ann Intern Med 2002;136(11):792–801.

[134] O’Grady NP, Alexander M, Dellinger EP, Gerberding JL, Heard SO, Maki DG,
et al. Guidelines for the prevention of intravascular catheter-related infec-
tions. MMWRMorb Mortal Wkly Rep 2002;51:1–29.

[135] Conley SB, Buckley P, Magarace L, Hsieh C, Pedulla LV. Standardizing best
nursing practice for implanted ports: applying evidence-based professional
guidelines to prevent central line-associated bloodstream infections. J Infus
Nurs 2017;40(3):165–74.

[136] Lai NM, Lai NA, O’Riordan E, Chaiyakunapruk N, Taylor JE, Tan K. Skin antisep-
sis for reducing central venous catheter-related infections. Cochrane Data-
base Syst Rev 2016;7(7):CD010140.
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Bakımı: Kanıta Dayalı Uygulamalar. Sbuhemsirelik 2021;3(3):177–82.

[174] Weimann A, Braga M, Carli F, Higashiguchi T, H€ubner M, Klek S, et al. ESPEN
guideline: clinical nutrition in surgery. Clin Nutr 2017;36(3):623–50.

[175] Culebras JM, Martin-Pena G, Garcia-de-Lorenzo A, Zarazaga A, Rodriguez-
Montes JA. Practical aspects of peripheral parenteral nutrition. Curr Opin Clin
Nutr Metab Care 2004;7(3):303–7.
[176] Pittiruti M, Hamilton H, Biffi R, MacFie J, Pertkiewicz M. ESPEN guidelines on
parenteral nutrition: central venous catheters (access, care, diagnosis and
therapy of complications). Clin Nutr 2009;28(4):365–77.

[177] May J, Murchan P, MacFie J, Sedman P, Donat R, Palmer D, et al. Prospective
study of the aetiology of infusion phlebitis and line failure during peripheral
parenteral nutrition. Br J Surg 1996;83(8):1091–4.

[178] Webster J, Osborne S, Rickard CM, Marsh N. Clinically-indicated replacement
versus routine replacement of peripheral venous catheters. Cochrane Data-
base Syst Rev 2019;1(1):CD007798.

[179] U�gur E, Terzi B, S€onmez D€uzkaya D. Periferik ven€oz kateter endikasyonları,
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