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Introduction

Intestinal insufficiency is defined as a decrease in the
function of the gastrointestinal tract below the minimum
necessary for the absorption of macronutrients and/or
water and electrolytes, to such an extent that intravenous
(i.v.) supplementation (fluids and electrolites and nutrition
therapy which includes macro- and micronutrients) is
necessary to preserve life, health, and/or growth 1. Chronic

intestinal insufficiency or failure (CIF) occurs when
intestinal insufficiency persists for months or years in
metabolically stable patients who do not require hospital
treatment. CIF is a consequence of severe gastrointestinal,
benign systemic diseases, but it can also occur as a
consequence of intra-abdominal malignant diseases * 2.
The basis of CIF therapy, which aims to preserve the
health and life of patients, is home parenteral nutrition
(HPN) %3,
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CIF, as an organ dysfunction/failure, is the rarest organ
failure. The prevalence of HPN due to CIF and resulting
from benign diseases in Europe is observed in 5-80 pa-
tients/million inhabitants * 5. CIF resulting from benign dis-
eases is included in the European list of rare (orphan) dis-
eases ® and is registered under ORPHA 294422, In the In-
ternational Classification of Diseases (ICD) — 10th revision
(ICD-10), CIF is listed under the diagnosis code K63.8. In
2021, the definition of CIF given by the European Society
for Clinical Nutrition and Metabolism (ESPEN) was accept-
ed by the World Health Organization (WHO) and included
in the 11th revision of the ICD (ICD-11) ’. Based on all this,
it can be concluded that CIF is a clearly defined disease that
requires timely and proper diagnosis, appropriate monitor-
ing, and therapy. The WHO and ESPEN have determined
and defined official recommendations and guidelines for the
diagnosis and treatment of CIF 2+ 7,

According to the functional classification of intestinal
insufficiency, CIF represents the third type. CIF is a chronic
condition that requires i.v. supplementation for months and
years, and the course of the disease can be reversible or
irreversible. The most common cause of CIF is short bowel
syndrome (SBS) 2. SBS occurs as a result of congenital
diseases of the small intestine and/or extensive surgical
resections of the intestine. It denotes a clinical condition of
patients where the residual length of the small intestine is
less than 200 c¢m in continuity, with or without the colon 8 °.
The code for this diagnosis is also included in the ICD-11 as
DA96.04 - SBS . If CIF or SBS are timely diagnosed or
even suspected, with proper therapy, i.v. supplementation,
parenteral nutrition (PN), and appropriate monitoring, long-
term survival of these patients cannot be questioned.
Nonetheless, in order for the patients to survive, long-term
use of PN, either in hospital or at home, is necessary. In
addition, it should be emphasized that the progress of the
pharmaceutical industry in the 21st century has provided
biological therapy for SBS patients. This biological therapy
has made it possible to restore enteral autonomy and improve
intestinal function, even many years after the loss of colon
function. In this way, with biological therapy, most SBS
patients become independent of i.v. supplementation for both
water and electrolytes, as well as macronutrients, within a
period of 6 to 8 months from the first administration %1%,

The number of CIF and SBS patients in the Republic of
Serbia (RS) is unknown. Recognizing the need to identify
and treat patients with CIF and SBS, the National Society for
Clinical Nutrition of Serbia (NUPENS) formed two
multidisciplinary expert teams for the implementation and
realization of the HPN project at the ordinary meeting of the
Board of Directors and the Supervisory Board on June 9,
2021, in Belgrade, Serbia. The expert teams cover both the
pediatric and adult populations. After this initial step,
NUPENS, in collaboration with the teams, conducted a
cross-sectional study of patients with an indication for long-
term PN. This study included seven healthcare institutions in
the RS (six university centers and one general hospital). Data
analysis led to the conclusion that in the RS, approximately
150 patients per year (pediatric and adult) need long-term

PN. Half of these patients include those with SBS 2. Based
on unofficial data from team members employed in the
above-mentioned health institutions, it was concluded that
over 90% of these patients do not survive even one year after
being diagnosed. Lethal outcomes in these patients occur due
to malnutrition and dehydration caused by the inability to
administer HPN. By the year 2024, there was a need to
increase the number of physicians in both pediatric and adult
expert teams. At the beginning of 2024, a group of clinicians
and clinical scientists was appointed to perform a modified
Delphi process, encompassing face-to-face meetings, e-mail
communications, in-group discussions, literature reviews,
and providing expert opinions on the treatment of patients
with SBS in accordance with the capabilities of the health
system in the RS. Overall, there were six major sections
defined for the development of statements which were
included: definitions and criteria for diagnosis and
classification of SBS; the role of PN overall and HPN in
patients with SBS; types and ways of oral/enteral nutrition in
three types of SBS; conservative and drug therapy in SBS
and therapy for improving and accelerating intestinal
adaptation; criteria and indications for intestinal growth
factor therapy in SBS patients and non-transplantation
surgical procedures in the treatment of SBS. These six
sections were chosen unanimously by all team members
because they form the basis for understanding, diagnosing,
and treating patients with SBS. After literature review, e-
mail communications, and in-group discussions, the most
important statements have been highlighted from the official
guidelines and recommendations of ESPEN 2. Also, some of
these statements have been modified and adapted in a way
that makes them easier to implement at the national level. A
total of 32 statements were created, which were voted on for
consensus at the joint conference of the Association of
Patients with SBS and NUPENS on June 7, 2024, in
Belgrade, Serbia. All statements received a consensus
agreement of 100%. Thanks to the Ministry of Health of the
RS, as well as the Republic Fund of Health Insurance of the
RS, an initiative was launched to enable HPN during 2025.

The goal of NUPENS is to establish a registry of
patients with CIF and SBS in our country, classify this entity
as a rare disease, and educate healthcare professionals about
SBS diagnostic procedures and recognition of this entity, its
monitoring, and treatment. One of the results of the work of
NUPENS, but also a step towards improving the treatment of
patients with SBS, is the development of these consensus
statements.

Definition, criteria for diagnosis, and classification
of SBS

a) SBS is defined as a clinical condition associated with
residual small bowel continuity of less than 200 cm.

b) The presence of clinical symptoms and signs of SBS
despite residual small bowel length of more than 200
cm is defined as “functional SBS”.

c) Based on the anatomy of the residual intestinal
continuity, SBS is classified as SBS with a terminal
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small bowel ostomy (SBS type 1), SBS with jejuno-

colic anastomosis (SBS type 2), and SBS with jejuno-

ileal anastomosis with intact colon and the presence of

ileocecal valve (SBS type 3).

Comment. In the adult population, the normal length of
the small intestine measured from the duodenojejunal flexure
(ligament of Treitz) is 275 to 850 cm. There is no precise
analysis of the length of the small intestine in children, but it is
known that a residual length of less than 25% of the
anatomical length of the small intestine leads to SBS, in
contrast to the adult population where a residual length of less
than 67% of the anatomical length leads to the occurrence of
this syndrome & 9 L 1316 A gshort intestine can be a
consequence of extensive surgical resections or congenital
anomalies of the small intestine. In adults, the most common
causes of SBS are extensive resections related with Crohn’s
disease (about 20-40%), mesenteric ischemia (about 30%),
complications related with surgical interventions (about 20%),
radiation enteritis (about 7%), volvulus (about 4%), intestinal
and perivisceral adhesions (about 3%), and other causes (about
10%). In the pediatric population, the causes of SBS are
mesenteric ischemia (about 6%), volvulus (about 24%),
intestinal malformations (about 28%), necrotizing enterocolitis
(about 17%), and other causative factors (about 26%) ™%,
Clinical characteristics of SBS include malabsorption,
diarrhoea, fatty stools, malnutrition, and dehydration 28, In
some patients, SBS may be present even though the post-
resection length of the small bowel exceeds 200 cm. This

occurs due to inadequate function of the remaining bowel,
such as accelerated motility or any form of
mucositis/mucosal disease of the small bowel, resulting in a
reduced absorptive capacity of the bowel below that
expected for its remaining length 2°. This condition is
described as “functional SBS”89%1% 2, The anatomical
classification of SBS includes three types based on the
anatomy of the remaining continuity of the gastrointestinal
tract, as follows: SBS type 1 - terminal
jejunostomy/ileostomy; SBS type 2 — jejuno-colic anastomosis
where the remaining jejunum is continuous with part of the
large bowel (most often with the transverse or left colon); SBS
type 3 — jejuno-ileocolic anastomosis, where the ileocecal
valve is preserved with an intact colon (Figure 1) 89 2%, The
incidence of SBS types is approximately 60% for SBS type 1,
30.9% for type 2, and 9.1% for SBS type 3 1°. The probability
that with the applied therapy (special dietary regimen,
conventional drug therapy, and non-transplant surgery) it will
be possible to reduce or even completely wean off PN and
develop full enteral autonomy is different in all three SBS
types. In patients with SBS type 1, the rate of PN weaning is
20%, in SBS type 2, 40%, and in SBS type 3, 80% %. The
likelihood of reversibility of bowel function in SBS is higher if
there is a greater length of remaining bowel continuity. Thus,
the reversibility of CIF in SBS is higher if the bowel length is
greater than 100 cm in type 1, greater than 65 cm in type 2
(only if it is more than 50% of the colon length), and greater
than 30 cm of small bowel in SBS type 3 (Figure 1) 3 2. 22,

Classification Type 1 (SBS-J)

Type 2 (SBS-JC)

Type 3 (SBS-JIC)

ostomy

Jejuno-colic

anastomosis

Jejuno-ileal
anastomosis

Description

lleum, colon, and part of
jejunum are resected;
jejunostomy is created

lleum, part of jejunum, and
portion of colon (mainly right

colon) are resected;
remaining sections are joined
(mainly jejunum and

transversal or left colon)

Part of jejunum and ileum are
resected, terminal ileum
(at least 10 cm of terminal
ileum) with ileocecal valve
are present; remnant part of
jejunum and terminal ileum
are anastomosed

Probability of PN
and intravenous
supplementation
dependence

Higher in patients with
<110-150 cm of jejunum
remaining

Higher in patients with
< 60-65 cm of jejunum
remaining

Higher in patients with
<30-40 cm of small bowel
remaining

Fig. 1 — Anatomical classification of SBS.
SBS - short bowel syndrome; SBS-J — SBS terminal jejunostomy/ileostomy; SBS-JC — SBS jejuno-colic
anastomosis; SBS-JIC — SBS jejuno-ileocolic anastomosis; PN — parenteral nutrition.
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The importance of PN and HPN in patients with
SBS

a) PN is the first-line therapy that directly saves the life of
a patient with SBS.

b) PN is the main therapy for patients with transient-
reversible CIF, as well as for irreversible CIF, such as
SBS.

¢) In metabolically stable patients with SBS, PN can be
administered at home because it improves the patient’s
quality of life (QoL), it is associated with a lower
incidence of morbidity and mortality compared to PN
in hospital settings, and it is more economical than PN
in hospitals.

d) It is preferable to implement an HPN program by a
trained and qualified team, as this would ensure the
highest level of safety and effectiveness.

Comment. The primary outcome in patients with SBS
depends exclusively on PN. Patients with SBS have a high
probability of long-term survival if the primary therapy is
PN, as it is the only way to provide appropriate amounts of
macro- and micronutrients necessary for maintaining the
functions of organs and organ systems, and for the growth
and development of pediatric patients * # 18 19 In hospital
settings and after diagnosing SBS (after surgical resection),
the objective of the therapy is to repair electrolyte imbalance
and metabolic state. Once the patients are metabolically
stable without electrolyte imbalance and proper oral intake
has been initiated (but still insufficient), they can be
discharged for further home treatment with the use of PN at
home. With proper training of patients and close relatives
conducted by an expert team, the use of HPN ensures five-
year survival in more than 80% of adult and more than 90%
of pediatric SBS patients 2. Properly implemented PN at
home increases the QoL of SBS patients, as over 70% of
patients achieve complete or almost complete social and
occupational rehabilitation, as well as good quality family
life 2. On the other hand, even though the use of PN is also
associated with complications, the most common of which is
central venous access infection, patients within the HPN
program have a significantly lower level of infectious
complications compared to those with long-term use of PN
in hospital settings * * % 2% This primarily includes
multidrug-resistant nosocomial infections with various
bacterial strains in hospitalized patients with SBS. As the
mortality rate in patients with long-term use of PN is mainly
influenced by infectious complications %, it may be said that
HPN patients might have lower mortality and morbidity rates
compared to those receiving PN in hospital settings. The
occurrence of multidrug-resistant nosocomial infections and
the costs of treating such complications, not counting the
costs of hospital days, overall make HPN more economical
compared to PN in hospital settings » * 2% In order to
maximally reduce possible complications, the engagement of
a multidisciplinary or trained and qualified expert/expert
team for the HPN program is of the utmost importance 2. The
total costs of the HPN program, when compared to the
administration of PN in hospital settings, are significantly

lower 2 3, In the RS, the HPN program still does not exist,
but it would be substantially more economical compared to
the administration of PN in hospital settings. Namely, if a
patient receives PN three times a week, the costs of
administering PN in hospital settings amount to
approximately 51,120.00 RSD (440.00 EUR), in the case of
commercial PN preparations. In the case of PN preparations
made by the hospital itself (tailor-made), the cost of
administration on a weekly basis, if the patient receives it
three times a week, amounts to as much as 87,480.00 RSD
(750.00 EUR). These amounts include: one day spent at the
hospital ward (not semi-intensive and intensive care),
working hours of a specialist, working hours of a medical
technician, the costs of laboratory analyses, consumables and
services for blood collection, consumables for additional
therapy and the additional therapy itself, therapy and PN
ordering services, hospital food and the PN preparations
themselves. If, on the other hand, a patient receives PN three
times a week at home, the cost of this therapy regimen per
week is approximately 28,560.00 RSD (244.00 EUR), which
is about 40% less than the cost of administering the therapy
in a hospital setting. These calculations were made in
Belgrade, Serbia, during the spring of 2022. Based on data
on the safety and efficacy of HPN, it represents the primary
form of therapy for CIF and SBS patients. In contrast,
intestinal transplantation is a therapeutic approach for
patients who are at risk of developing severe, fatal
complications associated with PN in general or due to
underlying gastrointestinal disease % 2°,

Types of appropriate oral/enteral nutrition and
criteria for oral intake in patients with SBS

a) Patients with SBS require dietary counseling by an
experienced dietitian/nutritionist who is trained by or
belongs to an expert team.

b)  The dietary regimen should be individually tailored to
each patient with SBS.

¢) All patients with SBS should have their oral fluid
intake monitored.

d) Oral fluid intake should be separated from meals in all
patients with SBS.

e) The diet of all patients with SBS is based on the intake
of solid foods, because liquid and mushy foods
accelerate transit through the remaining part of the
small intestine.

f)  The recommendation for the intake of different
macronutrients and their ratio in the meal
(carbohydrates, fats, and proteins) differs in some types
of SBS.

g) Soluble fiber supplementation (e.g., pectin) is not
recommended in patients with SBS, as it does not
improve intestinal absorption.

h)  The use of enteral nutrition preparations in the form of
oral nutritional supplements is indicated in patients
with an expected increase in body weight, in order to
reduce the volume and number of PN preparations, and
should be prescribed and determined by an expert team.
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i) In patients with mild dehydration with sodium loss,
oral replacement with isotonic rehydration solutions
rich in sodium is indicated.

j) In patients with a highly productive terminal
jejunostomy, it is necessary to limit the oral intake of
hypotonic fluids (water, tea, coffee, or alcohol), as well
as hypertonic (fruit juices, carbonated drinks), in order
to reduce the “output” at the stoma.

k) Patients who are severely dehydrated or sodium-
depleted may be treated with isotonic oral rehydration
solutions that are rich in sodium; however, i.v. fluids
are the primary form of replacement.

Comment. Patients with SBS must compensate for
malabsorption with hyperphagia, as this is the only way,
besides PN, that can help with intestinal adaptation and
preservation of the metabolic state 2. The use of oral
nutritional supplements, primarily isotonic, can help increase
overall energy intake during the day. All patients with SBS
should be encouraged to take a larger number of meals with
the addition of certain oral nutritional supplements, which
are preferably administered between meals. Understanding
the physiology and pathophysiology of SBS is an
indispensable factor in recommendations regarding the
dietary regimen. In this regard, there are different types of
counseling and diets, depending on the patient and the type
of SBS. In those with a preserved colon, unabsorbed long-
chain fatty acids accelerate intestinal transit and reduce water
and electrolyte absorption. Fatty acids bind to calcium and
magnesium and increase oxalate absorption with the
consequent development of nephrolithiasis 2. On the other
hand, mono- and disaccharides draw fluid from the
interstitium into the intestinal lumen by an osmotic gradient,
which leads not only to accelerated transit but also to greater
fluid loss, which is the case especially in SBS type 1. Due to
the multifactorial effect of certain macronutrients and the
pathophysiology of SBS itself, the optimal dietary regimen
differs significantly in all three types of SBS . In general,
per-oral fluid intake should be limited, especially during the
phases of intestinal adaptation. This primarily applies to SBS
type 1 with high losses on the stoma. It is recommended that
fluids be taken at least 60 min after the last meal % 2°, In SBS
patients who are considered to benefit from enteral nutrition,
either via tube feeding or oral nutritional supplements,
standard formulas have a similar effect as polymeric
formulas on nutrient absorption and water and electrolyte
losses % 31, Even though it has been proven that elemental
(peptide) formula has better protein absorption in patients
with SBS type 1 (90-150 cm of jejunal residuum), overall
energy absorption cannot be significantly increased when
compared to other types of formulas 3. In all types of SBS,
complex carbohydrate intake is recommended, as simple
sugars increase intraluminal osmotic pressure, increase
secretion, and accelerate transit, leading to greater losses 2. It
has been shown that maximal sodium absorption in humans
occurs when an oral solution containing 120 mmol/L (2,160
mg) sodium chloride and 30 mmol/L (540 mg) glucose is
administered *. Given that the large intestine has a
significant capacity for water and electrolyte reabsorption,

Bezmarevi¢ M, et al. Vojnosanit Pregl 2025; 82(8): 471-480.

this type of oral rehydration is not particularly significant as
it is indicated in patients with SBS type 1, and less
commonly in those with type 2 2 Protein and energy
requirements for CIF patients should be based on individual
patient characteristics, specific needs, and the adequacy of
the regimen should be regularly evaluated through clinical,
anthropometric, and biochemical parameters. This refers not
only to parenteral supplementation but also to oral/enteral
intake. Generally, in stable SBS patients, the provision of
0.8-1.4 g of protein/kg/day is enough to meet daily
requirements 1 2, but this is mostly accomplished by PN. The
diet of SBS patients with a preserved colon in continuity
(types 2 and 3) can be high in complex carbohydrates, low in
mono- and disaccharides, and low in fat 2. Patients with a
preserved colon, who are on the borderline of needing i.v.
supplementation (PN and/or i.v. fluid replacement therapy),
benefit from medium-chain triglycerides since they are easily
hydrolyzed, do not require bile salts, and are easily absorbed
across the intestinal mucosa and transported via portal vein
to the liver 234, All SBS patients following a low-fat diet, or
those in whom long-chain triglycerides have been replaced
by medium-chain triglycerides, should be monitored for
potential deficiencies in essential fatty acids and fat-soluble
vitamins * 2. In all three types of SBS, but especially in
type 1, complex carbohydrates are the most important dietary
carbohydrates. In SBS type 1, studies have shown that oral
food can consist of any fat/carbohydrate ratio, provided that
it has a low mono- and disaccharide content * 2 3. Enteral
nutrition in combination with oral feeding can be prescribed
in patients with CIF in whom the expected gain with enteral
nutrition could allow weaning from HPN. Polymeric isotonic
enteral diets may be the first choice 2. The aim of continuous
enteral nutrition is to provide better distribution and
maximum exposure of the available intestinal surface area to
nutrients while stimulating gastrointestinal secretions and
endogenous hormonal secretions that are important for
advancing intestinal adaptation 3 %2, Compared to voluntary
oral intake, it is more likely that enteral nutrition will
increase intestinal absorption and accelerate adaptation in the
immediate post-operative settings 2 3. On the other hand, an
aggressive approach to enteral nutrition and enteral
stimulation in type 1 SBS patients may aggravate gastric
hypersecretion and intestinal fluid and electrolyte losses *.
Regarding administration of oral fluids, as mentioned above,
patients with type 1 SBS can use salt liberally and restrict the
administration of oral fluids in relation to meals 2. Those
with borderline dehydration or sodium depletion can use an
isotonic high-sodium oral rehydration solution to replace
stoma sodium losses ' 2 In patients with high-output
jejunostomy (SBS type 1), oral intake of low-sodium
solutions, both hypotonic (e.g., water, tea, coffee, or alcohol)
and hypertonic (e.g., fruit juices, carbonated beverages),
should be limited in order to reduce the stoma output 2. All
SBS patients are at some risk of dehydration and electrolyte
disturbances, especially those with reduced length of
jejunum and jejunostomy. Many of these patients tend to
secrete more sodium and fluid than they consume orally 2% %,
Some of these patients even experience losses of water and
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sodium when they take nothing by mouth (secretors) ¥. In
addition, in these patients, oral intake of food and beverages
increases the stomal losses of fluid and sodium. Some of
these patients are also subject to magnesium deficiency. In
these situations, they often describe an “insatiable thirst”, and
they are often tempted to compensate by increasing their oral
beverage intake. However, since an increase in both
hypotonic and hypertonic fluids may stimulate fluid secretion
or increase the fluid and sodium influx into the lumen of the
jejunum due to the leakiness of the epithelium, this would
further aggravate stomal losses. Thus, a vicious cycle of
chronic dehydration and excessive beverage intake is believed
to be generated 2 23338 % |n order to halt this, the general
advice has been that the patients should restrict excessive
habitual beverages and instead drink oral rehydration
solutions 1 2, The intestinal fluid and sodium absorption may
be evaluated with measurements of 24-hr urine volume and
urine sodium excretion. In addition to clinical evaluation,
body weight, and standard blood biochemistry, urine sodium
excretion may help assess the fluid balance of individual SBS
patients and adjust oral fluid intakes 2.

The use of drug therapy in the treatment of
patients with SBS, and therapies for improving
and accelerating intestinal adaptation

a) Proton pump inhibitors and histamine receptor 2
antagonists are recommended in SBS cases because
they reduce sodium excretion and stool loss (contents
at the stoma), especially in the first six months after
surgical intervention. This is very important if fecal
loss is greater than 2 L per day.

b)  Short-term use of octreotide may be of importance in
patients with high-output jejunostomies, for better
control of electrolyte imbalance. When using
octreotide, proper monitoring of patients is necessary
due to their side effects (negative impact on intestinal
adaptation).

¢) The use of loperamide is recommended in all patients
with SBS, because it slows down transit and reduces
fecal excretion of water and sodium. When compared
to opiates (codeine phosphate, opium, etc.), loperamide
is preferred. In SBS type 1, the administration and
dosing of loperamide is not difficult, given the easy
objectification of its effects.

d) SBS patients who have motility disorders, including
those with segmental dilatation of the residual small
intestine (e.g., appendix), as well as those with
suspected excessive bacterial growth, may benefit from
occasional antibiotic  therapy, primarily  with
metronidazole.

Comment. All conditions occurring after small bowel
resection are associated with gastric hypergastrinemia and
hypersecretion . The etiology of gastric gastrin
hypersecretion lies in the loss of hormonal inhibitors in the
ileum and colon. Gastric hypersecretion “washes out” the
proximal parts of the small bowel, increasing intraluminal
volume, decreasing absorption time, and contributing to

greater losses. In addition, the associated hyperacidity
accompanied by gastric hypersecretion leads to denaturation
of pancreatic enzymes and disruption of intraluminal bile salt
metabolism, which further reduces absorption *°. On the
other hand, undigested or partially digested nutrients increase
intraluminal osmotic pressure and increase intestinal mucosal
secretion, which leads to even greater losses at the stoma.
Therefore, the administration of histamine receptor 2
antagonists and proton pump inhibitors is an indispensable
therapy in patients with SBS 2. The effects of octreotide and
its analogues are reflected in the reduction of gastric, biliary,
and pancreatic secretion, as well as the secretion of water
and electrolytes (primarily sodium) in the jejunum and
colon “°. Furthermore, octreotide leads to an increase in the
absorption of sodium and chlorine in the ileum with a
decrease in intestinal motility (by inhibiting the synthesis of
secretagogues) #*. Although octreotide and its analogues can
inhibit glucose absorption and reduce the absorption of
macronutrients due to the inhibition of pancreatic enzyme
secretion, it has been shown that it can temporarily help in
the treatment of large losses at the jejunostomy, providing
time for the correction of electrolyte and metabolic
imbalance 2 “2. The use of antidiarrheal drugs in SBS is
widespread, and it aims at reducing water and electrolyte
losses and minimizing symptoms resulting from diarrhoea.
The use of these drugs can reduce the need for i.v. fluid and
electrolyte replacement. In addition, indirectly, the reduction
of the “output” at the jejunostomy prevents damage to the
skin around the stoma and facilitates its care. Due to the
central effects of some antidiarrheal drugs (codeine,
diphenoxylate, opium), loperamide has a significant
advantage in SBS. Loperamide inhibits the peristaltic activity
of the small intestine, which slows intestinal transit. The
result of this is an increase in absorption time not only of
water and electrolytes, but also of macronutrients due to
more appropriate intraluminal digestion “%. The optimal dose
of loperamide should be individually prescribed and ranges
from 3-24 mg per day 2. There is not enough data about
excessive bacterial growth in the small bowel of patients
with SBS. Patients with post-surgical small bowel dilatation,
abdominal pain, and large jejunostomy losses may benefit
from short-term metronidazole therapy. However, this
therapy is not recommended in patients with preserved
colon, i.e., those with SBS types 2 and 3 24 %,

Criteria and indications for selection of patients
with SBS for intestinal growth factor therapy

a) SBS patients who are absolutely dependent on PN
(whether once or several times a week) for a period
longer than 12—-24 months after surgery should consider
the introduction of intestinal growth factor therapy.

b) If intestinal adaptation has been achieved and the pa-
tient with SBS is still dependent on PN, the introduc-
tion of intestinal growth factor therapy should be con-
sidered.

c) Before the use of intestinal growth factors, it is neces-
sary to conduct a thorough diagnosis of the gastrointes-
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tinal tract and exclude the presence of malignant or
premalignant disease.

d) Recent presence of malignant disease or the presence
of malignant disease in patients with SBS is a contrain-
dication for the use of intestinal growth factor therapy.

e) The indication for the use of intestinal growth factors
must be determined by an expert team and experts in
the field of CIF and SBS.

f)  The first choice of intestinal growth factor therapy in
SBS is the glucagon-like peptide-2 (GLP-2) analogue,
the drug teduglutide, because it is the only one ap-
proved by the European Medicines Agency (EMA) and
the U.S. Food and Drug Administration (FDA).

g) The use of teduglutide requires monitoring of the SBS
patient by an expert and/or an expert team.

h)  The effectiveness of teduglutide therapy is reflected in
the reduction of the need for PN over a period of 3-6
and 6-12 months from the initiation of therapy.
Comment. When all therapeutic options (drug therapy,

dietary counseling and specific dietary regimens, prescribing

certain enteral nutrition preparations, surgical reconstructive
procedures, surgical procedures to increase the length of the
small intestine and/or reduce transit through the small intes-
tine) have been exhausted, with maximum intestinal adapta-
tion achieved, and the patient with SBS is still dependent on

PN for any period of time, then prescribing PN is the only

therapeutic measure to preserve the patient’s health and life.

The period of intestinal adaptation varies, but it directly de-

pends on the remaining length of the small intestine and the

type of SBS. This period can be 6 or 12 months, but never
more than 2 years 1. Intestinal adaptation essentially refers
to structural and functional changes in the intestinal mucosa,
but also to the slowing down of transit and changes in the
gastrointestinal microbiome 2. This process is minimal in

SBS type 1, unlike SBS type 3. It has been proven that such

intestinal adaptation, which can lead to the independence of

patients from PN, is possible only in 20% of patients with

SBS type 1, 40% in type 2, and 80% in SBS type 3 2122, Af-

ter the initial results in the conducted experimental studies,

the clinical studies have shown that intestinal growth factors,
primarily GLP-2, lead to increased absorption and reduced
need for PN in patients with all types of SBS “6, In addi-
tion, it has been proven that ending the therapy with GLP-2
analogues does not lead to a severe deterioration in the con-
dition of patients with SBS, but rather that the effect is long-
lasting. Also, treated patients can actually be cured, that is,
their health and life do not depend on the use of PN %, In an
extensive analysis of treated SBS patients *, the use of
teduglutide has been proven safe and effective (in the case of
proper indication), and that it does not lead to an increase in
the incidence and number of malignancies in treated pa-
tients 3 52, SBS patients with suspected or active malignant
diseases, as well as those with anamnestic data for previous
malignant disease of the gastrointestinal tract, including the
hepatobiliary tract and pancreas, are not candidates for ther-
apy with intestinal growth factors 2. The main criteria for de-
termining patients who are candidates for GLP-2 analogues
would be the time elapsed since the last intestinal resection,
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as well as the absence of contraindications for this type of
therapy. The time period must be long enough so that the
maximum possible intestinal adaptation is ensured. The most
reliable way we can use to define the parameters of intestinal
adaptation and monitor an SBS patient who is a potential
candidate for therapy with GLP-2 analogues is through the
work and activities of an expert team 2. The effectiveness of
GLP-2 analogues therapy should be ensured on the basis of
standardized protocols that monitor the balance of water,
electrolytes, and energy. Teduglutide is the only recombinant
analogue of the physiological GLP-2 analogue that is ap-
proved in Europe and America for the treatment of SBS in
adults and children over the age of 1. The expected effects
after initiating the therapy can be seen after 3, 6, 8, or 12
months, and they have a long-lasting effect in terms of com-
plete cessation of PN and in terms of completely curing the
SBS 2,3, 53.

Non-transplantation surgical procedures in the
treatment of SBS

a) In patients with SBS, reconstruction of intestinal conti-
nuity is indicated whenever possible, with the aim of
reducing dependence on PN.

b)  Surgical methods of “lengthening” and “augmenting”
the intestine and slowing down transit may be consid-
ered in certain cases.

Comment. In case of surgical intervention, when exten-
sive resection of the small intestine is indicated, with or
without colonic resection, preserving as much of the small
and/or large intestine as possible is strongly recommended.
One of the main criteria for early identification of patients
with CIF is measuring the remaining length of the healthy in-
testine at the time of surgical resection. The surgeon must
register the length of the remaining small and/or large intes-
tine, as well as indicate the exact anatomy of the gastrointes-
tinal tract after surgical intervention 2. Once the SBS patient
is metabolically stable and without electrolyte imbalance, the
reconstruction of the gastrointestinal tract and the creation of
intestinal continuity between the stoma and the unused distal
intestine must be the top priority. Reconstruction can be per-
formed in over 80% of patients while hospitalized, and in
50% of “reconstructed” patients, the need for long-term PN
administration can be significantly reduced 2 %. There are
numerous surgical procedures that can be used for the surgi-
cal treatment of SBS. These procedures aim to slow intesti-
nal transit, increase the mucosal surface area, and “lengthen”
the remaining part of the intestine. These surgical procedures
depend solely on the local condition of the abdomen, under-
lying diseases (Crohn’s disease, radiation enteritis, etc.), the
clinical condition of the patient, but also on a proper assess-
ment of potential morbidity and benefits 2,

Conclusion

Bearing in mind that SBS and CIF are chronic
diseases, the treatment of which requires a great deal of
human, financial, and time commitment, and also the fact
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that these are life-threatening diseases, it is absolutely
necessary to recognize them as rare diseases and treat them
properly as such. Fortunately, there is not a large number of
SBS and CIF patients in our country, and therefore it is
possible to devise and organize their treatment, primarily
through HPN. With such action, the QoL of these patients
would be at the highest possible level (outside the hospital,
they are at home, active and fully functional). Moreover,
such a program would lead not only to an improvement in
the quality of their lives, but also that of their family
members (the family as a whole becomes functional), and
hospital capacities would also be freed up. Therefore, it is
necessary to recognize SBS and CIF as rare diseases, to
enable the existence and use of home enteral nutrition and
HPN, and to ensure the availability of parenteral and enteral
nutrition preparations to patients. Enteral and PN
preparations should be free of charge and easily obtained
from pharmacies (as well as the material for their
administration). It is necessary to recognize the HPN
program and home enteral nutrition as official legal
procedures by the Republic Fund of Health Insurance of the
RS. In addition, it is necessary to enable and organize
appropriate services to support primarily the patients within
the HPN program, but also those dependent on home enteral

nutrition. Treatment of SBS requires multidisciplinary and
multiprofessional activity. Vigilant monitoring and adequate
treatment enable significant life extension of these patients.
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