
DOI: 10.5604/01.3001.0010.5408POL PRZEGL CHIR, 2017: 89 (5), 23-28

original article

23

Results of home parenteral nutrition in patients with 
severe inflammatory bowel disease - an alternative for 
surgery of malnourished patients
Maryla TurkotABCDEF, Jacek SobockiABCDEF 
Department of General Surgery and Clinical Nutrition, Warsaw Medical University; Head: dr hab. n. med. Jacek Sobocki

Article history:  Received: 26.05.2017 Accepted: 28.28.2017 Published: 31.10.2017

ABSTRACT:   Introduction: In the world, the inflammatory bowel disease affects an increasing number of younger and younger patients, and 
in some of them parenteral nutrition is an alternative to high-risk surgical intervention due to advancement of the disease and 
malnutrition.

  Aim: The aim of the study was to assess the results of home parenteral nutrition in patients with severe bowel inflammatory dis-
ease, in whom surgical treatment is associated with high risk of complications. 

  Materials and methods: A retrospective analysis was conducted on 46 patients, who received home parenteral nutrition in-
stead of another surgical intervention. The inclusion criteria included home parenteral nutrition and diagnosis of Crohn’s disease 
or ulcerative colitis.

  Results: Mean number of complications requiring hospital admission per patient was 1.76, the BMI increased by 4.3 on 
average [kg/m2]. During parenteral nutrition, the percentage of patients, in whom anti-inflammatory or immunosup-
pressant drugs were completely discontinued, was 17.4%. In the whole group, at least one immunosuppressive drug was 
discontinued in one-fifth of patients. Mean albumin level increased by 2.4 g/L, lymphocyte count dropped by 474 lympho-
cytes/mm3, and leukocyte count increased by 747.6/mm3. The patients described their condition as good in 87%, and 7.4% 
of patients were able to work.

  Conclusions: Home parenteral nutrition positively affects patient’s general condition by increasing BMI and normalizing bio-
chemical test results. The results indicate the need to consider this method as an alternative to surgical intervention in severe 
bowel inflammatory disease with high perioperative risk, which could reduce the complication rate.
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INTRODUCTION

Worldwide, the inflammatory bowel disease is increasingly common 
affecting younger and younger individuals. Probably, it is caused by 
changes in lifestyle, including consumption of processed food and 
low-fiber diet. In Europe and North America, the incidence of ul-
cerative colitis is 8.3 to 10 per 100 000 people, while of Crohn’s dis-
ease is 5 to 7 per 100 000 people and is higher than in Africa, Asia or 
South America. The disease affects Caucasian patients rather than 
non-whites, and is more common among females than males. The 
peak incidence is between 20 and 40 years of age, the second peak is 
observed between 60 and 80 years of age. There are no precise data 
regarding the incidence in Poland, however, probably ulcerative co-
litis is more common, and the incidence of both diseases is on the 
rise [1,2,3,4].

Despite the decreasing number of indications for surgical interven-
tion in those diseases, they are still a common challenge for surgeons. 
Nowadays, every second patient with Crohn’s disease undergoes surgi-
cal treatment, and so does every fifth patient with ulcerative colitis [5].

Patients suffering from inflammatory bowel disease are charac-
terized by high malnutrition rate reaching between 20% and 70% 
(studies suggest higher rate in Crohn’s disease), which is the most 
important patient-related risk factor of late complications. Cur-
rently, the complication rate is >50% in patients with ulcerative 
colitis after emergency surgical intervention, while in patients 
with Crohn’s disease the rate is 35%. Home parenteral nutrition 

is applied in patients in whom effective enteral nutrition is not 
possible, or before surgery in order to improve patient’s nutri-
tional status. The improved nutritional status results in lower 
postoperative complication rate, and in some cases, it can even 
prevent surgery by reducing the activity of the disease [5,6,7,8,9].

The aim of the study was to evaluate the outcomes of home par-
enteral nutrition in patients with severe inflammatory bowel dis-
ease and enteric insufficiency.

MATERIALS AND METHODS

The material for the study consisted of the medical records of 46 
patients treated at the Department of General Surgery and Clin-
ical Nutrition, Medical University of Warsaw, between the years 
1999 and 2017. The inclusion criteria included home parenteral 
nutrition, diagnosis of Crohn’s disease or ulcerative colitis.

The methods used included the analysis of in-patient and out-pa-
tient medical records in the context of patient’s history and clinical 
course of the disease in selected patients. The data were processed 
using Microsoft Excel 2010 and the statistical software available 
at: http://www.naukowiec.org/program-statystyczny.html. For the 
statistical analysis of correlation, Pearson’s correlation coefficient 
and Spearman’s rank correlation test were implemented after pre-
vious ranking of the values. The results were considered statisti-
cally significant for p < 0.05.
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Fig. 1. Distribution of differences in BMI

Fig. 2. Distribution of differences in the amount of prescribed drugs

Fig. 3. Frequency of changes in albumin level in studied patients

RESULTS

The study included 46 patients aged 18 to 81. Mean age was 47. 
The studied group consisted of 21 females and 25 males, while 38 
patients suffered from Crohn’s disease and 8 – from ulcerative co-
litis. In the studied patients, only three of them did not have a his-
tory of prior bowel resection, while partial resection of the small 
intestine had been performed in 18 patients, of the large intestine 
– in 6 patients, and of both the small and large intestine – in 19 
patients. In 19 patients, ileostomy was performed, while colosto-
my was present in 3 patients and both ileo- and colostomy were 
present in one patient at the same time. In the studied group, the 
short bowel syndrome developed in 27 patients as the result of 
bowel resection. Home parenteral nutrition period ranged from 
2 to 212 months, the mean period lasting for 66.3 months.

During nutritional therapy, complications requiring hospital ad-
mission were observed 12 times in one patient, while in 18 pa-
tients (39%) no hospitalization was necessary. Mean number of 
hospital stays per patient was 1.76. Table 1 shows the relationship 
between duration of parenteral nutrition and number of compli-
cations requiring hospital admission. Analyzing the correlation 
between duration of parenteral nutrition and amount of compli-
cations, the Pearson’s r coefficient was 0.639 and Spearman’s rho 
coefficient was 0.626, which both prove a relationship between the 
variables. The significance level was p = 0.00 in both cases, which 
means that both results are statistically significant.

In 41 patients, the difference in the Body Mass Index (BMI) was 
calculated subtracting its value before treatment from the value 
at the moment of cessation of parenteral nutrition. The difference 
ranged from a decrease by 7.02 kg/m2 to an increase by 10.58 kg/
m2. In the studied group, the BMI decreased in 2 patients, remained 
stable in 1 patient, and increased in 38 (Diagram 1). The BMI in-
creased by 4.3 kg/m2, on average. Assuming the normal range of 
18.5-24.9 kg/m2, the percentage of normal results increased from 
36.6% to 52.3%. 

During data collection, we also analyzed the amount of anti-in-
flammatory and immunosuppressive drugs taken by patients pri-
or to and after home parenteral nutrition therapy (Table 2) and 
the difference was calculated. It ranged from decrease by 3 drugs 
to an increase by 2 drugs (Diagram 2). During nutritional treat-
ment, the percentage of people prescribed any anti-inflammato-
ry or immunosuppressive drug dropped from 60.9% to 43.5%. In 
the whole group, it was possible to discontinue at least one drug 
in one-fifth of the patients, however, there was a weak correlation 
between duration of parenteral treatment and increased number 
of medications prescribed. Spearman’s rho correlation coefficient 
was 0.288 and the p-value was 0.053, which lies on the limit of sta-
tistical significance.

In the analysis, we also considered the laboratory test results, i.e. 
albumin level, lymphocytes and leukocytes, prior to and at the ces-
sation of parenteral nutrition. The albumin level change ranged 
from a decrease by 19 g/L to an increase by 25 g/L. On average,  
the albumin level increased by 2.4 g/L. Assuming the normal range 
of 35-50 g/L, the percentage of normal results increased from 32% 
to 50% (Diagram 3). Based on the correlation analysis, it may be 
concluded that there was a weak negative correlation between du-
ration of parenteral nutrition and the albumin level. Pearson’s r 

coefficient was -0.270 and Spearman’s rho coefficient was -0.291, 
however, neither result was statistically significant.

For lymphocyte count, the difference ranged from a decrease by 
4770/mm3 to an increase by 1810/mm3. Mean lymphocyte count 
dropped by 474 lymphocytes/mm3. Assuming the normal range of 
1000-4500/mm3, the percentage of normal results increased from 
73.9% to 80.4% (Diagram 4). Based on the correlation analysis, it 
can be concluded that there was a moderate negative correlation 
between duration of home parenteral nutrition and lymphocyte 
count. Pearson’s r coefficient was -0.317 and Spearman’s rho co-
efficient was -0.367. Both results are statistically significant, and 
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however, in patients with Crohn’s disease the index value increased 
by 0.4 kg/m2, which was statistically significant for p < 0.01 [14]. The 
reasons behind the weight loss (and, thus, decreased BMI) in pa-
tients with IBD can include: reduced oral intake of food, impaired 
absorption, increased metabolism in patients with active disease 
compared to remission. Patients with active Crohn’s disease have a 
statistically higher energy spending compared to patients with re-
mission (28.8 +- 5.4 vs. 25.9 +- 4.3 kcal/kg).  [15, 16]

Based on the data, it can be concluded that patients, after initi-
ating home parenteral nutrition, were prescribed less medicines, 

the p-value was p=0.035 for Pearson’s r and p=0.013 for Spear-
man’s rho respectively.

The difference in leukocyte count ranged from a decrease by 13660/
mm3 and an increase by 10660/mm3. The mean leukocyte count 
was 747.6/mm3. Assuming the normal range of  4400-11 300 /mm3, 
the percentage of normal results decreased by only 4.3% from 
69.5% to 65.2% (Diagram 5). Based on the correlation analysis, it 
can be concluded that there was no  correlation between duration 
of home parenteral nutrition and leukocyte count. Pearson’s r co-
efficient was -0.156 with p=0.301, and Spearman’s rho coefficient 
was -0.026 with p=0.866.

Patient’s state directly corresponding to remission was assessed 
using the current ‘protocol of follow-up visit in patients on home 
parenteral nutrition’. Among 39 patients, from whom data was 
gathered, 34 (87%) self-described their condition as good, 2 pa-
tients reported fatigue and 2 patients reported ‘nausea, vomiting, 
diarrhea, abdominal pain’, and only one patient reported hunger. 
Interestingly, among patients describing their condition as good, 
19 (56%) do not take any medications and it corresponds with an 
increase by 6 (18%) from before HPN treatment, when 13 (38%) 
patients did not require any medications. From the remaining 5 
patients reporting symptoms, 2 patients do not take any anti-in-
flammatory or immunosuppressive drugs, while it was only 1 pa-
tient before initiating HPN (Diagram 6).

Using the SGA questionnaire (Subjective Global Assessment of 
nutritional status) included in medical record of most patients, 
we attempted to estimate the activity of patients. According to 
the questionnaire, 7.4% of patients were able to work in a limited 
range, 87.5% were able to move on their own, while 7.4% were un-
able to walk. The precise results are shown in Table 3.

DISCUSSION

Despite the fact that the improvement in general condition allowed 
patients to return home and avoid surgical treatment, the risk of 
another hospitalization in patients enrolled in the study was 61%. 
The results are in accordance with the study by Hartman et al. [10], 
who established that 58.5% out of 41 patients developed one or 
more complications requiring hospital stay. In the study conducted 
in the years 1990 to 2011 in Mayo Clinic [11], infections were the 
most common complication in patients receiving HPN, present-
ing in 27% of patients treated for less than 6 months, and in 47% 
of patients receiving parenteral nutrition for more than 6 months. 
Similar results were published in 2006 in Lancet [12], where the 
meta-analysis proved the infection rate of 35% in patients with 
parenteral nutrition compared to enterally fed patients, in whom 
the infection rate was 16%. However, in another study, in which 
microbiology cultures were taken from 249 catheters, the results 
were positive in 60 of them (29%) [13].

Based on our study, the mean increase in BMI was 4.3 kg/m2, which 
has been confirmed in the study by Evans et al. [6], where the body 
weight increased by 3.3 kg in patients receiving parenteral nutrition, 
which certainly must have ensued an increase in BMI in those pa-
tients. In the study conducted in 1999 by Seo et al. after 3 weeks of 
total parenteral nutrition in patients with UC (ulcerative colitis), the 
BMI decreased by 0.7 kg/m2, which was not statistically significant, 

Fig. 4. Frequency of changes in lymphocyte count in studied patients

Fig. 5. Frequency of changes in leukocyte count in studied patients

Fig. 6.  Changes in prescribed drugs before initiating HPN and currently with respect to 
patients condition
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support. As a result of parenteral nutrition before surgery, the min-
imum length of enteric resection lowered together with operated 
site infection and anastomotic leakage rates.

CONCLUSIONS

Based on the study, it can be concluded that home parenteral nu-
trition allows to reach remission of the disease, improve general 
condition, increase the BMI, normalize biochemical markers and 
lower the number of the prescribed drugs. It is particularly im-
portant in patients with high perioperative risk, for whim chron-
ic parenteral nutrition is an alternative to come back home and 
return to social life.

and in some cases it was possible to resign from anti-inflamma-
tory and immunosuppressant treatment due to improved gen-
eral condition (the rate of drug intake dropped from 60.9% to 
43.5%). It is a satisfactory result, compared to the study by Elriz 
et al. [17], where in the retrospective study on 38 patients with 
home parenteral nutrition for at least 12 months, drug use was 
established at 63%.

The albumin  level in the patients raised by 2.4 g/l on average, and the 
percentage of people within the normal range increased as well, which 
is in accordance with the study by Evanse et al. [6], where  the albumin 
level was 32.6 g/l, which is almost within the normal range (35-50 g/l). 
Similar results were observed in the study by Ostro et al. [18], where 
the albumin level increased to 46 g/l on average in the group of 100 
patients. In the study by Seo et al. in 1999, the albumin level raised by 
2 g/l after 3 weeks of total parenteral nutrition in patients with UC, 
which was not statistically significant, however, the albumin level in-
creased by 4 g/l on average in patients with Crohn’s disease, which was 
statistically significant for p < 0.05 [14].

In the Japanese study in 1984 [19], remission was observed in 81.3% 
of patients receiving TPN (total parenteral nutrition) for a short time 
(less than 6 months). In the same study, remission was observed in 
55% receiving the same treatment (without any additional interven-
tions) between 6 months and 11 years. It is in accordance with the 
results of our study, while 87% of patients report good condition, and 
56% do not require any further interventions. Thus, 49% of the whole 
studied group self-describe as in good condition and do not receive 
any additional anti-inflammatory or immunosuppressant therapy.

In the same study, it was observed that 2 patients (6.25% of the 
studied group) were able to go back to work owing to home par-
enteral nutrition [19]. It is in accordance with the results of the 
study, where it was estimated, based on SGA questionnaires, that 
7.4% of patients were able to continue to work while receiving 
home parenteral nutrition.

Based on the results, it may be concluded that the general condition 
(increased BMI, normalized biochemical tests, less medications) 
improved as a result of home parenteral nutrition, and thus the risk 
of possible postoperative complications reduced together with the 
percentage of patients requiring surgical intervention. This hypoth-
esis has been confirmed in the study by Dibb et al. [20] conducted 
on a group of 545 patients with HPN for at least 3 months, where 
30.8% of patients suffering from Crohn’s disease. The results showed 
that in 153 patients without cancer, who achieved nutritional inde-
pendence from HPN (after 19 months of nutritional therapy on av-
erage), 77 of them (50.3%) had undergone surgical reconstruction 
of the alimentary tract, and 76 patients (49.7%) discontinued HPN 
without surgical reconstruction. In the publication by Wagner and 
Rombeau [21], two studied were presented, proving that patients 
receiving parenteral nutrition had considerably lower postopera-
tive complication rate compared to patients not receiving metabolic 

Tab. I.  Distribution of correlation between duration of home parenteral nutrition and 
the amount of complications requiring hospital admission

DURATION OF 
PARENTERAL 
NUTRITION (YEARS)

NUMBER OF 
COMPLICA-
TIONS PER 
PERSON

NUMBER OF 
PATIENTS DEVE-
LOPING COMPLI-
CATIONS

TOTAL 
NUMBER OF 
PATIENTS

NUMBER
OF COMPLICA-
TIONS

1 0,14 1 7 1

2 0,71 3 7 5

3 1,29 5 7 9

>3 2,64 19 25 66

Suma 1,76 28 46 81

Tab. II.  The amount and type of medications prescribed in patient at the beginning of 
home parenteral nutrition and currently

DRUG NAME NUMBER OF PATIENTS 
RECEIVING THE DRUG PRIOR 
TO HPN

NUMBER OF PATIENTS 
RECEIVING THE DRUG 
CURRENTLY

azathioprine 10 7

dicloratio 1 1

methotrexate 1 0

prednisone 6 2

mercaptopurine 1 0

mesalazine 13 16

methyloprednisolone 5 4

sulfasalazine 4 3

TOTAL 41 33

Tab III. Physical activity in patients

ACTIVITY NUMBER OF PATIENTS PERCENTAGE

lying down 2 7,4%

walking 23 85,2%

working (limited range) 2 7,4%

total 27 100,0%
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