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Abstract

Total parenteral nutrition is one of the important types of nutrition among patients with intestinal failure. This research was 
intended to assess total parenteral nutrition administration of the intensive care unit patients at the Military hospital, Sudan. A cross-
sectional hospital-based study assessed the patients records in the period between April 2014 - November 2015, data were analyzed 
through chi- square test, it was considered significant when p ≤ 0.05. Twenty patients who received total parenteral nutrition were 
assessed, 60% were males, while 40% were females. The most frequent indication for total parenteral nutrition was laparotomy 
(35% of patients). The duration of total parenteral nutrition was assessed, 70% of patients had duration between 1 - 20 days. Regard-
ing total parenteral nutrition complications, the most frequent complication was hypokalemia (45% of patients), refeeding syndrome 
occurred in 10% of patients. A statistically significant association was found between total parenteral nutrition duration when as-
sessed with age and indication (p = 0.005 and 0.000 respectively). Patients suffering from electrolytes imbalance need more care to 
avoid the development of refeeding syndrome, as well as high level of hygiene is strictly required to overcome septic complications. 
There is a need to consider specialized care team composed of nurses, clinical pharmacists and nutritionists.
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Introduction

Nutritional support can be in the form of oral diet or artificial nutritional support such as enteral feeding or total parenteral nutrition 
(TPN), TPN is used when the gastro intestinal tract should not be used or do not absorb enough nutrients to maintain adequate nutritional 
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status [1,2]. TPN involves the IV administration of fluids, macronutrients, electrolytes, vitamins and trace elements, for the purpose of 
weight maintenance or gain, to preserve or restore lean body mass, visceral proteins and to support anabolism [2,3]. 

The primary energy source in TPN solutions are carbohydrates, usually as dextrose. Proteins sources are presented as amino acids, 
in some cases amino acids requirements are higher in patients with burns or undergoing continuous renal replacement therapy [2,4]. 
Intravenous fat emulsions (IVFEs) have two main clinical uses, for prevention and treatment of essential fatty acids deficiency, or as a 
source of energy. IVFE are contraindicated in patients with impaired ability to clear fat emulsions and should be administered cautiously 
to patients with egg allergy [5].

The micronutrient components of TPN are multivitamins, electrolytes and trace elements [2].

Multiple electrolyte solutions are useful for stable patients with normal organ function who are receiving TPN [6].

TPN additives include heparin, to maintain catheter patency, reduce thrombophlebitis, and to enhance lipid particle clearance [7]. 
Regular insulin may be added to TPN admixtures for glycemic control, the doses of insulin depend on the severity of hyperglycemia and 
daily insulin requirements [8-10].

Refeeding syndrome is one of the complications of TPN administration, it is defined as severe fluid and electrolyte shifts in malnour-
ished patients precipitated by the introduction of nutrition, it may lead to serious disorders such as altered myocardial function, cardiac 
arrhythmia, hemolytic anemia, liver dysfunction, neuromuscular abnormalities, acute ventilator failure, GT disturbance, renal disorders 
and even death [11]. Catheter-related blood stream infection (CRBSI) is another TPN complication [12-14]. Hyperglycemia is common 
with TPN use, a separate IV insulin infusion is most commonly used for pediatric patients, but it may also provide better and safer glyce-
mic control for patients with very large insulin requirements or unstable marked fluctuations in their blood glucose concentration [15].

Although TPN use is increasing [16], there are few researches done in this scope assessing whether TPN administration was done cor-
rectly and whether complications were well managed, this research was intended to assess TPN administration among the intensive care 
units (ICU) patients of the Military hospital, Sudan.

Materials and Methods

A hospital- based cross-sectional study assessed the use of TPN among ICU patients based on the medical records of 20 critically ill pa-
tients in the intensive care units of the Military Hospital of Khartoum State, Sudan. The Military Hospital is a complex of seven specialized 
hospitals totalizing 722 beds and 8 ICUs. All 20 adult patients with TPN indication on the period from April 2014 till November 2015 were 
involved in the study. Data were collected retrospectively, through a standardized questionnaire extracted data from the medical records 
of ICU patients hospitalized at the time of the data collection. The characteristics of the patients: age, gender, associated comorbidities 
were recorded. The statistical package for social sciences (SPSS version 23) was used to describe and analyse the data. Statistical analysis 
test performed was chi-square tests to determine association among variables, it was considered statistically significant when p < 0.05.

Results 

Characteristics of the study participants

20 adult patients receiving TPN were assessed, 40% (8/20) of them aged above 60 years. Males were 60% (12/20), while females were 
40% (8/20). 65% (13/20) of patients weighed between 51 - 75 Kg. Regarding co-morbidities, 80% (16/20) of patients had no comorbidi-
ties, 15% (3/20) were diabetics and 5% (1/20) had CKD. Table 1 below, presents the patients characteristics.
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Indications and duration of TPN administration

The indications for TPN use were assessed in our study patients, laparotomy was indicated in 35% (7/20) of cases and intestinal ob-
struction was the indication for 30% (6/20) of patients, the remaining other indications are detailed in table 2 below.

Variable n Percent
Age in years
18 - 30 years 5 25
31 - 60 years 7 35

> 60 years 8 40
Gender
Males 12 60

Females 8 40
Weight in Kg

10 - 50 Kg 3 15
51 - 75 Kg 13 65

76 - 100 Kg 4 20
Co-morbidities

Diabetes 3 15
CKD 1 5
None 16 80

*CKD: Chronic Kidney Disease.

Table 2: Indications and duration of TPN administration (n = 20). 

Variables n Percent
Indications for TPN

Laparotomy 7 35
Intestinal obstruction 6 30
Gun shunt in abdomen 3 15
Preparation for surgery 1 5

Refuse oral feeding 1 5
Patient on inotropic agent 1 5

Congenital abnormalities in large bowel 1 5
Duration of TPN

1 - 20 days 14 70
21 - 40 days 3 15
41 - 60 days 2 10
61 - 80 days 1 5

Table 1: Characteristics of the study participants (n = 20). 
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With regards to the duration of TPN administration, 70% (14/20) of patients received TPN for 1 to 20 days, the remaining patients 
received TPN for longer periods, as detailed in table 2 below. 

Complications of TPN administration

Complications that occurred due to the use of TPN were reported in figure 1 below, hypokalemia was reported in 45% of patients, 40% 
of patients had hypomagnesemia, hypophosphatemia and line sepsis were noticed in 25% of patients, while refeeding syndrome was 
reported for 10% of patients. Hyperglycemia was recorded in 15% of patients, all were diabetics (Figure 1).

Figure 1: Complications of TPN administration.

Assessment of the duration of TPN association to the indication and patients characteristics 

The association between duration of TPN and age of patients was assessed, a statistically significant association (Likelihood ratio = 
10.433, p-value = 0.005) was found between age and duration of TPN use (Table 3). The gender had no statistically significant association 
with the duration of TPN, as well as the weight of patients (p > 0.05). In the other hand, a statistically significant association (Likelihood 
ratio = 19.936, p-value = 0.000) was found between the duration of TPN and the indication (Table 3).

Table 3: Association between the duration of TPN, indication and patients characteristics (n = 20).

TPN duration in days
Variables 1-20 d % > 20 d % Total % Likelihood ratio p-value

Age 10.433 0.005
18 - 30 years 1 20.0 4 80.0 5 25.0
31 - 60 years 7 100.0 0 0.0 7 35.0

> 60 years 6 75.0 2 25.0 8 40.0
Total 14 70.0 6 30.0 20 100.0

Gender 2.106 0.147
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Discussion 

Forty percent of our study participants were older patients, aged above 60 years, this was consistent with studies [11,17-19]. Males 
who received TPN were more than females, similar to [11,19] and controversial to another study [17]. 65% of our study population had 
normal body weight, the ones with reduced body weight were 15%, a Korean study reported that the body weight ranged between 52 - 
82 Kg [18]. Majority of the participants (80%) had no co-morbidities and only 5% had CKD, in contrast to other study in which CKD was 
prevalent in 17% of patients [17]. In another Chinese study, patients with CKD were 4.8% and 19.6% in the two TPN groups studied [19].

Regarding the duration of TPN , 70% of our patients received TPN for 20 days or less, in other studies, TPN duration was 15 days and 
10 days [11,17]. On assessment of the duration of TPN treatment, with regards to age, majority of patients who received prolonged dura-
tions of TPN (> 20 days) were young aged between 18 to 30 years (p = 0.005), but when compared to gender, there was no difference in 
the duration of TPN between males and females (p > 0.05).

On assessing TPN indications, laparotomy and intestinal obstruction were the most frequent indications for TPN (35%, 30% respec-
tively), in other study, GI surgeries were more than half of the indications and intestinal obstruction represented only 19% [17]. In our 
study, these common indications had lesser duration of TPN treatment than other indications such as gunshot wounds in the abdomen 
which required longer durations of TPN (p = 0.000).

Complications of TPN administration, mentioned in published literature [11,18] were present in our patients, the most frequent com-
plications were the electrolyte imbalances with hypokalemia being the most frequent followed by hypomagnesemia then hypophosphate-
mia, these outcomes were similar to the published cohort study [11]. In our study, line sepsis was reported in 25% of patients, in another 
study it was reported in 35.7% and 17.4% of TPN patients [19], and because of the importance of this issue, the causing organisms were 
studied [20]. This develops concerns about the applications of aseptic techniques by the staff, which might necessitate recruitment of spe-
cialized nursing staff to monitor and prevent these septic events [14]. Hyperglycemia was reported in 15% of our study patients and all 
were diabetics, while in other study, hyperglycemia was reported for 29.6% of patients and 16% of them were diabetics [17]. This seeks 
needs to have individualized hyperglycemia control protocols for such special populations as in published studies [8-10].

Male 7 58.3 5 41.7 12 60.0
Female 7 87.5 1 12.5 8 40.0

Total 14 70.0 6 30.0 20 100.0
Weight 2.071 0.355

10 - 50 Kg 1 33.3 2 66.7 3 15.0
51 - 75 Kg 10 76.9 3 23.1 13 65.0

76 - 100 Kg 3 75.0 1 25.0 4 20.0
Total 14 70.0 6 30.0 20 100.0

TPN Indication 19.936 0.000
Laparotomy 7 100.0 0 0.0 7 35.0

Intestinal obstruc-
tion

6 100.0 0 0.0 6 30.0

Gun shot in abdo-
men

0 0.0 3 100.0 3 15.0

Others 1 25.0 3 75.0 4 20.0
Total 14 70.0 6 30.0 20 100.0
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Not to forget, refeeding syndrome was also common among our study population, 10% of patients suffered from refeeding syndrome, 
this was five times higher than what was published in a cohort study [11], this issue was also tackled in published literature [2,3,21]. 
These complications derives attention to consider TPN care team involving nutrition personnel [22], specialized nursing [14], as well as, 
clinical pharmacists after assessing all the challenges, similarly to a published study in Kuwait [23].

All this intensifies the need for guidance to the working staff to follow specialized guidelines as A.S.P.E.N and SCCM [1,24].

The main limitation in our study is the retrospective nature of data collection from medical records, this retrospective method highly 
relay’s on medical documentations which might not be enough in all cases. Other limitation includes being conducted in a single center.

Conclusion

Most common indications for TPN administration were laparotomy and intestinal obstruction. Diabetic patients have high risk of 
developing hyperglycemia. Refeeding syndrome an line sepsis were common among the ICU patients, which needs special consideration 
such as education of staff, assignment of TPN care team.

Recommendations

TPN administration need to be confirmed according to the patients need only. Diabetic patients need hyperglycemia control during 
TPN administration through continuous infusion of insulin.

Patients suffering from electrolytes imbalance need more care to avoid the development of refeeding syndrome. Enrollment of clini-
cal pharmacists to control the administration of TPN is needed. As well as, high level of hygiene is, strictly, required to overcome these 
complications.

Ethical Approval and Consent to Participate

Institutional Review Board of Ahfad university for women reviewed the proposal. Ethical approval was obtained from the Military 
Hospital, the implementation of the research was granted by the administration of the respective ICUs. Regarding participants, their con-
fidentiality was assured with the use of an anonymous research tool and the collected data would be used strictly for the purpose of the 
study objectives.

Competing Interests 

The authors declared no competing interest.

Funding 

Bothina Essameldin Khalafallah Bashir bore all the cost related to the study.

Authors’ Contributions

BEKB: Elaborated the research proposal, implemented the field data collection and participated in the manuscript writing.

AMAM: Facilitated the administrative arrangements at the Military Hospital, co-supervised and revised the proposal and read the final 
manuscript prior to submission.



Citation: Ghada Omer Hamad Abd El-Raheem., et al. “Assessment of Total Parenteral Nutrition administration among Intensive Care Unit 
patients at Omdurman Military Hospital, Sudan”. EC Nursing and Healthcare 3.2 (2021): 142-149.

Assessment of Total Parenteral Nutrition administration among Intensive Care Unit patients at Omdurman Military Hospital, 
Sudan

148

AOHG: Conducted the statistical analysis and drafted the initial manuscript and the final manuscript.

NAHE: Supervised the implementation of the research from proposal to completion.

Acknowledgments

The authors are grateful to the patients of the Military Hospital whose participation enabled this study to be completed.

Bibliography

1. Phil A., et al. “A.S.P.E.N. Parenteral Nutrition Safety Consensus Recommendations”. Journal of Parenteral and Enteral Nutrition 38.3 
(2014): P296-333.

2. Dickerson R. “Fluids, electrolytes, acid-base disorders and nutrition support”. In: Bass S, Benken ST, et al., eds. Critical Care Pharmacy 
Preparatory Review and Recertification Course, Lenexa, KS: American College of Clinical Pharmacy (2019): P83-137.

3. Preiser., et al. “Metabolic and nutritional support of critically ill patients: consensus and controversies”. Critical Care 19 (2015): 35.

4. Dickerson RN. “Using nitrogen balance in clinical practice”. Hospital Pharmacy 40 (2005): 1081-1085.

5. Waitzberg DL., et al. “New parenteral lipid emulsions for clinical use”. Journal of Parenteral and Enteral Nutrition 30 (2006): 351-366.

6. Kraft MD., et al. “Treatment of electrolyte disorders in adult patients in the intensive care unit”. American Journal of Health-System 
Pharmacy 62 (2005): 1663-1682.

7. Pesce HK., et al. “Nutrition assessment and decision making”. In: Merritt R, ed. The A.S.P.E.N. nutrition support practice manual, 2nd 
edition. Silver spring, MD: American society for parenteral and enteral nutrition: 2005): 3-26.

8. Yu KH., et al. “Quantitative analysis of insulin in total parenteral nutrition bag in Taiwan”. JFDA 24 (2016): 214-219.

9. Gosmanov AR and Umpierrez GE. “Management of hyperglycaemia during enteral and parenteral nutrition therapy”. Current Diabetes 
Reports 13.1 (2013): 155-162.

10. Bass SN and Bauer SR. “Hepatic failure/GI/endocrine emergencies”. In: Bass S, Benken ST., et al. eds. Critical Care Pharmacy Prepara-
tory Review and Recertification Course. Lenexa, KS: American College of Clinical Pharmacy (2019): P569-626.

11. Rio A., et al. “Occurrence of refeeding syndrome in adults started on artificial nutrition support: prospective cohort study”. BMJ Open 
3 (2013): e002173.

12. Mermel LA., et al. “Clinical practice guidelines for the diagnosis and management of intravascular catheter- related infection: 2009 
update by the infectious diseases society of America”. Clinical Infection Disease 49 (2006): 1-45.

13. Mouw E., et al. “Use of ethanol lock to prevent catheter- related infections in children with short bowel syndrome”. Journal of Pediatric 
Surgery 43 (2008): 1025-1029.

14. Fraher MH., et al. “Cost-effectiveness of employing a total parenteral nutrition surveillance nurse for the prevention of catheter- re-
lated bloodstream infections”. Hospital Infection 73.2 (2010): P129-134.

15. Speerhas R., et al. “Maintaining normal blood glucose concentrations with total parenteral nutrition: is it necessary to taper total 
parenteral nutrition?” Nutrition and Clinical Practice 81 (2003): 414-416.

16. John J and Seifi A. “Total parenteral nutrition usage trends in the United States”. Journal of Critical Care 40 (2017): P312-313.

https://pubmed.ncbi.nlm.nih.gov/24280129/
https://pubmed.ncbi.nlm.nih.gov/24280129/
https://ccforum.biomedcentral.com/articles/10.1186/s13054-015-0737-8
https://journals.sagepub.com/doi/abs/10.1177/001857870504001210?journalCode=hpxa
https://pubmed.ncbi.nlm.nih.gov/16804134/
https://pubmed.ncbi.nlm.nih.gov/16085929/
https://pubmed.ncbi.nlm.nih.gov/16085929/
http://dx.doi.org/10.1016/j.jfda.2015.08.003
https://pubmed.ncbi.nlm.nih.gov/23065369/
https://pubmed.ncbi.nlm.nih.gov/23065369/
https://bmjopen.bmj.com/content/bmjopen/3/1/e002173.full.pdf
https://bmjopen.bmj.com/content/bmjopen/3/1/e002173.full.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4039170/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4039170/
https://pubmed.ncbi.nlm.nih.gov/18558177/
https://pubmed.ncbi.nlm.nih.gov/18558177/
https://doi.org/10.1016/jhin.2009.06.005
https://doi.org/10.1016/jhin.2009.06.005
https://pubmed.ncbi.nlm.nih.gov/16215075/
https://pubmed.ncbi.nlm.nih.gov/16215075/
https://doi.org/10.1016/j.jcrc.2017.04.018


Citation: Ghada Omer Hamad Abd El-Raheem., et al. “Assessment of Total Parenteral Nutrition administration among Intensive Care Unit 
patients at Omdurman Military Hospital, Sudan”. EC Nursing and Healthcare 3.2 (2021): 142-149.

Assessment of Total Parenteral Nutrition administration among Intensive Care Unit patients at Omdurman Military Hospital, 
Sudan

149

17. Alchaer M., et al. “Prevalence and Risk Factors of Total Parenteral Nutrition Induced Hyperglycemia at a Single Institution: Retrospec-
tive Study”. Metabolic Syndrome and Related Disorders 18.5 (2020): 267-273.

18. Kim HU., et al. “The Comparison between Early Enteral Nutrition and Total Parenteral Nutrition after Total Gastrectomy in Patients 
with Gastric Cancer: The Randomized Prospective Study”. Korean Journal of Gastroenterology 59.6 (2012): 407-413.

19. Hsu MH., et al. “Combined enteral feeding and total parenteral nutrition support improves in surgical intensive care unit patients”. 
Journal of the Chinese Medical Association 75 (2012): 459-463.

20. Kuwahara T., et al. “Growth of Microorganisms in Total Parenteral Nutrition Solutions Containing Lipid”. International Journal of Medi-
cal Sciences 7.3 (2010): 101-109.

21. Singer P., et al. “Pragmatic approach to nutrition in the ICU: Expert opinion regarding which calorie protein target”. Clinical Nutrition 
33 (2014): 246-251.

22. Hvas CL., et al. “Quality and safety impact on the provision of parenteral nutrition through introduction of a nutrition support team”. 
European Journal of Clinical Nutrition 68 (2014): 1294-1299.

23. Katoue MG and Al-Taweel D. “Role of the pharmacist in parenteral nutrition therapy: challenges and opportunities to implement 
pharmaceutical care in Kuwait”. Pharmacy Practice 14.2 (2016): 680.

24. Taylor BE., et al. “Guidelines for the Provision and Assessment of Nutrition Support Therapy in the Adult Critically Ill Patient: Society 
of Critical Care Medicine (SCCM) and American Society for Parenteral and Enteral Nutrition (A.S.P.E.N.)”. Critical Care Medicine 44.2 
(2016): 390-438.

Volume 3 Issue 2 February 2021
© All rights reserved by Ghada Omer Hamad Abd El-Raheem., et al.

https://www.liebertpub.com/doi/10.1089/met.2019.0040
https://www.liebertpub.com/doi/10.1089/met.2019.0040
https://synapse.koreamed.org/articles/1006963
https://synapse.koreamed.org/articles/1006963
http://dx.doi.org/10.1016/j.jcma.2012.06.017
http://dx.doi.org/10.1016/j.jcma.2012.06.017
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2880838/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2880838/
http://dx.doi.org/10.1016/j.clnu.2013.12.004
http://dx.doi.org/10.1016/j.clnu.2013.12.004
https://www.nature.com/articles/ejcn2014186
https://www.nature.com/articles/ejcn2014186
https://www.pharmacypractice.org/journal/index.php/pp/article/view/680/444
https://www.pharmacypractice.org/journal/index.php/pp/article/view/680/444
https://pubmed.ncbi.nlm.nih.gov/26771786/
https://pubmed.ncbi.nlm.nih.gov/26771786/
https://pubmed.ncbi.nlm.nih.gov/26771786/

	_TOC_250031
	_TOC_250007
	_TOC_250016

