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ABSTRACT  

Introduction: Nutritional support generates complications that must be detected and treated on time.
Objective: To estimate the incidence of some complications of nutritional support in patients admitted to general hospi-
tal wards who received nutritional support in six high-complexity institutions.
Methods: Prospective, descriptive and multicentric study in patients with nutritional support; the variables studied were 
medical diagnosis, nutritional condition, nutritional support duration, approach, kind of formula, and eight complica-
tions.
Results: A total of 277 patients were evaluated; 83% received enteral nutrition and 17% received parenteral nutrition. 
Some 69.3% presented risk of malnourishment or severe malnourishment at admittance. About 35.4% of those receiving 
enteral nutrition and 39.6% of the ones who received parenteral nutrition had complications; no significant difference per 
support was found (p = 0.363). For the enteral nutrition, the most significant complication was the removal of the cathe-
ter (14%), followed by diarrhea (8.3%); an association between the duration of the enteral support with diarrhea, consti-
pation and removal of the catheter was found (p < 0.05).  For parenteral nutrition, hyperglycemia was the complication of 
highest incidence (22.9%), followed by hypophosphatemia (12.5%); all complications were associated with the duration of 
the support (p < 0.05).  Nutritional support was suspended in 24.2% of the patients.
Conclusions: Complications with nutritional support in hospital-ward patients were frequent, with the removal of the 
catheter and hyperglycemia showing the highest incidence. Duration of the support was the variable that revealed an 
association with complications. Strict application of protocols could decrease the risk for complications and boost nutri-
tional support benefits.
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INTRODUCTION
Sick patients admitted to a hospitalization ward may compromise 
their nutritional state because of increased nutrient and energy re-
quirement, decreased food intake, or both. By norm, the oral route 
is the election to provide the nutritional and energy requirements 
to a hospitalized patient; however, there are situations in patients 
do not want, cannot, or should not use this route. In these cases, 
nutritional support (NS) represents the only feeding option to 

avoid deterioration of the nutritional state and contribute to reco-
very1. In hospitalized patients, enteral nutrition (EN) is used bet-
ween 33% and 92% of the cases and parenteral nutrition (PN) is 
used between 12% and 71% of the cases2.  Nutritional support has 
proven benefits on healing processes, catabolic response, decrea-
sed incidence of complications and hospital stay, which is reflected 
in the diminished morbidity and mortality of these patients3.

Currently, equipment, techniques, products, and guides are availa-
ble to permit offering patients safe and efficient NS; however, du-
ring its administration both EN as PN can present mechanical, 
metabolic, gastrointestinal, and infectious complications. Lama-
che et al., estimate that between 10 and 15% of patients receiving 
EN may register some type of complication, of which from 1 to 2% 
can be serious4.  Regarding PN, hepatobiliary complications are 
reported between 15 and 85% of the patients5, 9.3% related to ac-
cess of the catheter6 and up to 56.5% to metabolic complications6-7 
The systematic studies reporting the incidence of NS complica-
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tions in patients hospitalized in wards are few; no data are publis-
hed for Colombia. 

OBJECTIVE
This study estimated the incidence of certain complications of nu-
tritional support in patients hospitalized in general wards in high-
complexity institutions.

METHODS
This was a multicentric, descriptive, prospective study carried out 
in six high-complexity institutions in the city of Medellín (Colom-
bia) during a four-month period. The target population was cons-
tituted by adult patients over 18 years of age who were admitted to 
general wards and received NS for at least 48 hours. Gestational 
women and patients remitted from other hospital units or from 
other institutions with nutritional support established were not in-
cluded in the study. In each participating institution, once patients 
fulfilling the inclusion criteria were selected, the presence of the 
complications defined for each type of NS was registered; the com-
plication was reported only once as a new event. 

Before starting the study, each participating institution provided 
general information on the institution, research nutritionist res-
ponsible for gathering information and statistics of patients re-
ceiving NS. The group of researchers held preliminary meetings 
to agree on the complications to be studied, the criteria to define 
them, and unify the collection of information. To control bias, the 
researchers received training to identify and register the different 
complications according to that previously established and the 
filling out of forms was standardized.  Meetings were held each 
month to solve issues and review the consolidated figures submit-
ted.

The following information was registered from each patient selec-
ted: age, gender, medical diagnosis, nutritional state upon admis-
sion via subjective global assessment (SGA), type of nutritional 
support, access route, type of formula, complications, duration of 
support, suspension and cause. A pilot test was conducted during 
a month that permitted testing and adjusting the process to gather 
information for the study.

Definition of complications: according to reports from other stu-
dies, the protocols implemented in the participating institutions 
and the clinical experience of the researchers, the following com-
plications per type of NS were defined.    

Enteral nutritional support (ENS)
High gastric residual (HGR): residual with nutritional characteris-
tics greater than 150 ml.
Diarrhea: more than five stool movements of liquid consistency 
during a 24-hour period or two stools with a volume above 1000 
cc/day.
Constipation: patient who does not have a stool movement every 
three days once EN is started.
Catheter removal (CR): voluntary and involuntary extraction of 
the catheter. Removals per medical order were excluded.

Parenteral nutritional support (PNS)
Hyperglycemia (HG): if for every three values obtained during the 

day, at least two of these were greater than 150 mg/dl.  
Cholestasis: in patients with more than two weeks with parenteral 
support and who present at least one of the following alterations: 
total or direct bilirubin > 1.2 mg%, alkaline phosphatase >280-380 
IU/l, gamma glutamyl transferase >50 IU/l.
Sepsis associated to catheter: identification of the same microor-
ganism in a blood culture and from a part of the catheter, culture 
done semi-quantitatively or quantitatively in the presence of signs 
of infection barring other causes.
Hypophosphatemia (HP): values of blood phosphorus below 2.5 
mg/dl.

Ethical Management of the Investigation: The investigation was 
classified with minimum risk according to the Colombian Minis-
try of Social Protection in resolution number 008430 of October, 
1993 article 11; all the ethical principles were complied for medical 
research on human beings according to the Helsinki Declaration 
from the World Medical Association. All patients signed an in-
formed consent and the research was approved by three Bioethics 
Committees.

Statistical analysis: the data base and the statistical analysis of the 
information were performed in the SPSS program version 18.00. 
The quantitative variables were described via measures of central 
tendency and dispersion; the qualitative variables were measured 
via frequencies and percentages. For each complication, incidence 
and density of incidence (Nº episodes*100/days of NS) were cal-
culated. The Chi2 test or Fisher’s exact test were used to explore the 
association of each complication according to the variables of in-
terest and the Mann Whitney U when at least one of the variables 
was quantitative.  The level of significance defined was p < 0.05.

RESULTS
The final population was comprised of 277 patients of which 134 
(48.4%) were males. The mean age was 63.4 ± 19.3 years and 85% 
were over 40 years of age. Of the total number of patients, 159 
(57.4%) were admitted per medical diagnosis (cardiovascular, gas-
trointestinal, neurological, respiratory, renal, hepatic disease, and 
human immune-deficiency virus), 43 (15.5%) per neoplasia, and 
41 (14.8%) per surgery. Some 69.3% presented upon admission 
risk of malnutrition or severe malnutrition. Table 1 describes the 
general characteristics of the study population per type of support. 
No association was found between the type of NS and the medical 
diagnosis upon admission (p = 0.058), nor with the nutritional 
diagnosis per SGA (p = 0.316).

Regarding the type of NS, 82.7% (229) of the patients received EN 
and 17.3 % (48) received PN. The access route most used for EN 
was the nasogastric tube (57.2%) and the subclavian vein for PN 
(89.7%); the polymer formula was the most used in EN (51.5%).
The duration of the support was on the average 12 ± 12 days, with 
a minimum of two and a maximum of 79 days; and in 59.8% of 
the cases, the duration was less than 10 days without significant 
difference per type of support.The total of days for EN was 2.793 
days and PN it was 652 days. Table 2 describes the characteristics 
per type of NS.

Of the patients studied, 35.4% of those receiving ENS and 39.6% of 
those receiving PNS presented complications, without significant 
difference per type of support (p = 0.363).Catheter removal was 
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the complication of greatest incidence in patients receiving EN 
(14.0%) with a density of incidence of 0.50 episodes per 100 days

of support.In PNS, the complication of greatest incidence was HG 
(22.9%) with a density of incidence of 3.51 episodes per 100 days 
of support.In general, 1.27 complications occurred per every 100 
days for EN and 6.01 complications for PN.

Tables 3 and 4 present the incidence and density of incidence of 
complications per type of NS.The duration of enteral and paren-
teral NS was the only variable that showed significant association 
with most of the complications studied (Tables 5 and 6). The NS 
was suspended in 24.2% of the cases and the main reasons were 
death (61.2%) and catheter removal (20.9%).

DISCUSSION
Nutritional support is an alternative in providing the energy and 
nutrients required by hospitalized patients when because of some 
conditions it is not possible to feed via oral route. Although ENS 
– because it is more physiological – has shown lower risk of com-
plications than PNS, the results in this study did not reveal signi-
ficant differences in the incidence of the complications per type of 
support (p = 0.363). 

The complication of EN of greatest incidence was voluntary or in-
voluntary catheter removal. The incidence was of 14% with 0.50 
episodes per every 100 days of support. Although it is a frequent 
situation, no data have been published on the incidence of this 
complication for comparative purposes. However, it has been re-
ported that it is more common in children, neurological patients, 
and in those receiving sedatives. Catheter removal may be a factor 
compromising the nutritional contribution by the temporary or 
permanent suspension of the support. In this study, this was the 
most frequent cause of ENS suspension. On the other hand, re-
inserting the catheter may cause traumatism and complications to 
the patient; on some occasions it may be necessary to use another 
access and under exceptional cases change PNS.Given that it is a 

frequent complication and that it bears consequences on the nu
tritional condition of patients receiving ENS, it is important to im-
plement measures that can prevent it like permanent monitoring 
and use of nasal fixings currently available in the market.

Diarrhea was the second complication of incidence of EN, with 
8.3% and 0.14 events per every 100 days of support. The etiology 
of diarrhea may be related with the type of formula and the techni-
que of administration, as well as with the base disease, the presen-
ce of infections, and some medications administered (antibiotics, 
laxatives, antacids, prokinetic, antiarrhythmic, cytotoxic, immu-
nosuppressive).The consequences of this complication are associa-
ted to loss of liquids and electrolytes, malabsorption of nutrients, 
and infections on occurrence of ulcers by pressure8. Frequently, 
EN is considered one of the main causes of diarrhea, but the fac-
tors previously cited must be considered. Regarding this, Edes et 
al., evaluated the causes of diarrhea in patients fed via catheter and 
found that in only 21% of the cases was it attributed to EN, while 
medications were directly responsible in 61%, and infection due 
to Clostridium difficile in 17% of the cases9. Because of this, when 
there is diarrhea, it is important to evaluate other probable causes 
before making the decision to suspend ENS. The results of this 
study are not comparable to other studies, given the lack of uni-
formity in its definition and the figures vary between 20.7% and 
72.4%; however, when applying objective definitions – as in this 
work – the incidence diminishes to values between 10% and 18%8.   

The incidence of constipation was of 4.4% and 0.16 events per 
every 100 days of ENS. Although it has not been widely studied 
as a complication, figures up to 15.7% have been reported. Among 
other causes, this complication is attributed to low contribution 
of liquids, an insufficient amount of fiber, immobilization, and to 
the use of medications like anticholinergics and opiates10. Howe-
ver, few controlled studies have contributed to clarify the etiology 
of constipation in patients receiving EN and it is speculated that 
besides the prior factors, alterations may be involved in intestinal 
motility as a consequence of the pathological process presented 
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Variable 

Type of nutritional support 
  Enteral 
n:  229 

  Parenteral 
n= 48 

n %   n %   
Age range 18 to 40 years 30 13.1 8 16.7 

41 to 64  years 66 28.8 22 45.8 
65 years and more 133 58.1 18 37.5 

Gender Male 120 52.4 14 29.2 
Female 109 47.6 34 70.8 

Grouped 
diagnosis 

Trauma 22 9.6 1 2.1 
1Medical 131 57.2 28 58.3 
Neoplasia 36 15.7 7 14.6 
Sepsis 11 4.8 0 0.0 
Surgical 29 12.7 12 25.0 

Subjective 
global 
assessment 

A- Well nourished 38 16.6 7 14.6 
B-Risk of malnutrition 109 47.6 19 39.6 
C-Severely malnourished 

53 23.1 11 22.9% 

D-Excess weight 29 12.7 11 22.9% 
Table 1.  General characteristics of the study population  
1 Diagnosis was considered for cardiovascular, renal, hepatic, neurology, respiratory, HIV disease, 
and others 
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by patients11. For its treatment, fiber plays a determinant role, es 
pecially in those receiving prolonged EN. Although data are not 
available to compare the findings with respect to this complica-
tion, it is considered that its incidence was low, possibly because 
they were non-critical patients, with some degree of mobility and 
lower possibility of medications that interfere with intestinal mo-
tility.  

High gastric residual was the complication of lowest incidence 
(3.9% with 0.30 events per every 100 days of ENS).Values reported 
vary between 20 and 70%, although most data come from studies of 
patients in critical state12.  Particularly, the multicentric study from 
which this study is derived, evaluated the complications of NS in 
patients in Intensive Care Units, finding HGR as the complication 
of greatest incidence (24.9%)13.These differences found per hospi-
talization unit may be because critical patients can present special 
conditions given by the severity of the diagnosis,uroendocrine al-

terations, gastric emptying alterations, hemodynamic compromi-
se, hypermetabolic states, and the collateral effects of prescribed
medications like opiates and inotropics. As part of the follow up 
of tolerance to ENS, measurement of gastric residual is routine; 
however, the cut-off points to define it are still controversial and 
vary from 150 ml to 500 ml. The most recent recommendations 
suggest higher values and others propose further evaluating the 
tendency of the residuals during the day and not diagnose it with 
only one reading14.

Regarding complications of PNS, in this study HG had the highest 
incidence, 22.9% and 3.51 events per every 100 days of PNS. The 
excess of dextrose in PN has been recognized as the most common 
cause of HG. In hospitalized patients it is suggested to maintain 
blood glucose values between 80 and 110 mg/dl and values below 
145 mg/dl to reduce morbidity and mortality. Among other conse-
quences, HG alters the immune response by interfering with pha-
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Variable 
Type of nutritional support  

Enteral Parenteral 

          n        %               n         % 

Type of enteral 
formula 

Polymer 118 51.5 0 0.0 
Oligomeric 35 15.3 0 0.0 
Polymer + Module 10 4.4 0 0.0 
Oligomeric + Module 2 0.9 0 0.0 
Polymer specialized 59 25.8 0 0.0 
Polymer specialized + 
Module 5 2.2 0 0.0 

Access route Nasogastric tube 131 57.2 0 0.0 
Nasojejunal tube 58 25.3 0 0.0 
Gastronomy 35 15.3 0 0.0 
Jejunostomy 3 1.3 0 0.0 
Orogastric tube 2 0.9 0 0.0 
Subclavian vein 0 0.0 37 77.1 
Jugular 0 0.0 1 2.1 
PICC1 0 0.0 5 10.4 
Peripheral vein 0 0.0 5 10.4 

Duration of NS Less than 10 days 137 59.8 25 52.1 
Between 10 and 20 days 53 23.1 16 33.3 
Greater than 20 days 39 17.0 7 14.6 

Table 2.  Characteristics of the nutritional support of the study population  
1 Central catheter of peripheral insertion 
 

Complication 
Enteral nutritional support 

n=229 

Incidence Density of incidence 
Complication 35.4% 1.27 
High gastric residual 3.9% 0.30 
Diarrhea 8.3% 0.14 
Constipation 4.4% 0.16 
Catheter removal 14.0% 0.50 
Table 3.  Incidence and density of incidence of the complications studied of enteral nutritional 
support  
Duration in days: 2.793 
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gocyte activity, increasing inflammatory response, and inducing 
apoptosis, which also increases risk of mortality15. 

Few studies report the incidence of HG in patients with PN in 
wards. Pleva et al., in a  retrospective study, reported an incidence 
of 44%16; Ahrens et al., in a controlled clinical trial with surgical 
patients receiving PN, found an incidence of 33% in the group re-
ceiving a greater calorie contribution17. Marti-Bonmati et al., in a 
multicentric study found a prevalence of 26.7%18.  The incidence 
of HG in our study was lower compared to those previously cited, 
differences that could be explained by the heterogeneity in the cut-
off points established, given that while this study defined it as va-
lues above 150 mg/dl during the same day, the rest used as cut-off 
point a value greater than 200 mg/dl. 

In this study, HP was the second complication of greatest inciden-
ce for PN (12.5%). It is considered a serious electrolytic disorder, 
given that phosphorus maintains the integrity of the cellular mem-
brane and it is a cofactor of diverse metabolic pathways for energy 
formation.Few studies report the incidence of HP in patients in 
wards; Martínez et al.  reported 18.1% in post-surgical patients19 

and Llop et al., reported 17.7%20 – values greater than those found 
in this study, which could be explained by the fact of having inclu-
ded post-surgical patients in the first and critical patients in the 
latter, who were under conditions of greater stress making them 
susceptible to enduring this complication.Hypophosphatemia has 
been widely associated to the re-feeding syndrome and many stu 
dies report its frequency and consequences in patients receiving

PNS . This study shows that the complication is frequent and that 
more strict surveillance is necessary to detect and prevent it be-
cause of its implications among which there are severe muscu-
lar, respiratory, and cardiac weakness, and under extreme cases, 
sudden death21.

Sepsis due to catheter has been considered one of the most se-
rious complications of PNS and it is associated to increased costs 
of care, hospital stay, morbidity and mortality, besides being a 
frequent cause of NS suspension with the consequences that this 
may have for patients in their nutritional state. In this study, the 
incidence of sepsis due to catheter was of 8.3% and the density 
of incidence of 1.27 events per every 100 days of hospitalization.
An incidence between 1.3% and 26.2% has been reported for this 
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Complication 
Parenteral nutritional support 

n=48 

Incidence Density of incidence 

Complication 39.6% 6.07 
Hyperglycemia 22.9% 3.51 
Cholestasis 6.3% 0.97 
Sepsis due to catheter 8.3% 1.27 
Hypophosphatemia 12.5% 1.92 
Table 4.  Incidence and density of incidence of the complications studied of parenteral nutritional 
support   
Duration in days: 652 

 

Complication Occurrence 
Duration of support 

n X DS Median p* 

Complications  
No 148 10 10 8 

0.000 Yes 81 17 14 11 
High gastric 
residual 

No 220 12 11 9 
0.063 Yes 9 27 27 19 

Diarrhea 
No 210 12 11 8 

0.001 Yes 19 20 16 18 

Constipation 
No 219 12 12 9 

0.000 Yes 10 22 11 25 

Catheter removal 
No 197 12 12 8 

0.004 Yes 32 16 12 11 
Table 5.  Complications of enteral nutritional support according to duration  

*Mann-Whitney U 
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complication; the variation in the values may be due to differences 
in the study designs, definition of the complication, and diversity 
in populations studied22.Although PN has been suggested as an 
independent risk factor for infection, lower colonization (1.6%) 
has been reported in catheters used for PN compared to those 
used for the administration of liquids, medications, or dialysis 
(12%-21%); none of those used for PN presented infection, re-
sults attributed to the application of strict protocols and to the 
exclusivity of the catheter for PN23.Although it has been suggested 
that this complication is a consequence of non-compliance of the 
protocols in the insertion and maintenance of the catheter24, 

factors like malnutrition, sustained hyperglycemia, and days of 
hospitalization prior to insertion of the catheter have been asso-
ciated to greater risk23; immunosuppression associated to mal-
nutrition, microbial contamination/colonization of the catheter 
and of the skin around the insertion site have also been identified 
as causes of this complication. This study found significant asso-
ciation between risk of sepsis due to catheter and greater duration 
of NS.

Hepatic steatosis is a frequent complication of PN, which is asso-
ciated to long periods of this type of support. Parenteral nutrition 
is considered an absolute risk factor for the formation of  biliary 
sludge and gallstones. Its etiology is multifactorial, suggesting 
among other factors, excess of calorie and lipid contribution, nu-
trient deficiencies, sepsis, and lack of enteral stimulation.The in-
cidence of hepatic complications in adults have been reported in 
broad ranges, from 20 to 75% and seem less severe  and frequent 
in patients receiving oral feeding25.The incidence of cholestasis in 
this study was of 6.3% and the density of incidence of 0.97. The 
higher duration of the nutritional support was significantly asso-
ciated to risk of hepatic steatosis; hence, in patients provided with 
prolonged PNS, all the measures tending to diminish its incidence 
must be implemented, among others, it is recommended to avoid 
energy excess, provide infusions with a balanced composition of 
nutrients, cycle PN, avoid sepsis, and start EN as soon as possible.

In conclusion, NS poses risks and the gastrointestinal, mechani-

cal, infectious, and metabolic complications may emerge in pa-
tients receiving both EN as well as PN. Most studies report the in-
cidence of these complications in patients in Intensive Care Units, 
but few mention patients in wards.This study found catheter re-
moval as the complication of greater incidence of ENS and HG is 
the most frequent complication of PNS. Strict application of NS 
protocols and their implementation by trained teams may contri-
bute to diminishing the risk of complications so that such will fi-
nally accomplish its purpose in candidate patients to receive it. 
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Incidencia of complicaciones del soporte ntricional en pacientes hospitalizados en salas: Es-
tudio Multicéntrico 
RESUMEN    

Introducción. El soporte  nutricional genera complicaciones  que deben detectarse y tratarse oportunamente. 
Objetivo. Estimar la incidencia de algunas complicaciones  del  soporte  nutricional en pacientes hospitalizados en salas generales que recibieron soporte nutricional en 
seis instituciones de alta complejidad. 
Métodos. Estudio multicéntrico, descriptivo, prospectivo en pacientes que recibieron soporte  nutricional. Las variables estudiadas fueron diagnóstico médico, estado nu-
tricional, duración del soporte, vía de acceso, tipo de fórmula y ocho complicaciones. 
Resultados. Se evaluaron 277 pacientes; 83% recibieron  nutrición enteral y 17%  parenteral. El 69,3% presentaron al ingreso riesgo de malnutrición o malnutrición severa.  
El 35,4% que recibieron nutrición enteral y el 39,6 % de los que recibieron parenteral presentaron complicaciones, sin diferencia significativa por tipo de soporte (p = 0,363). 
Para la nutrición enteral, la complicación más incidente fue el retiro de sonda (14%) seguida de la diarrea (8,3%); se encontró asociación de la duración del soporte con la 
diarrea, estreñimiento y retiro de sonda (p < 0,05). Para la  nutrición parenteral, la hiperglicemia fue la complicación de mayor incidencia (22,9%) seguida por la hipofos-
fatemia (12,5%); todas las complicaciones se asociaron con la duración del soporte (p < 0,05); en el 24,2% de los pacientes fue suspendido el soporte. 
Conclusiones. Las complicaciones  del soporte nutricional en pacientes de salas fueron frecuentes,  mayor incidencia  el retiro de sonda y la hiperglicemia. La duración  
mostró asociación con las complicaciones. La aplicación estricta de los protocolos podría disminuir el riesgo de las complicaciones y potenciar los beneficios del soporte  
nutricional.
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