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Abstract

Objective: Description and analysis of pharmaceutical interventionsfor patientswith parenteral
nutrition and an assessment of the degree of acceptance.

Met hod: Prospective six-month study. Design of a data collection sheet (with personal data, the
indication for parenteral nutrition, hospital area, nutrition type, time and type of intervention,
type of notification, acceptance) for recording interventions carried out based on normal
activities: complete review of pharmacotherapy and clinical history.

Results: Atotal of 265 interventions were carried out during the study period (1.5 interventions/
day) with a mean of 2.1 interventions/ patient. The overall degree of acceptance was 83.77%
significant differences were found between type of communication for the intervention (oral
and/ or written) and the degree of acceptance.

Conclusions: Adding a pharmacist to the care team permits direct intervention in partnership
with the doctor, and it is an effective method for preventing and resolving the complications,
generally metabolic, that are associated with parenteral nutrition. Using this process for
resolving medication-related problems in hospitalised patients, principally in surgical areas, is
an addition to the pharmacist’s activities in the area of nutritional support.

© 2009 SEFH. Published by Hsevier Espana, SL. All rights reserved.

Intervencion farmacéutica en el ambito de la nutricion parenteral

Resumen
bjetivo: Descripcion y andlisis de las intervenciones farmacéuticas realizadas en el ambito de
la nutricién parenteral (NP) y valoracion del grado de aceptacion.

“This study has been presented in part at the LIl Congreso Nacional de la Sociedad Espariola de Farmacia Hospitalaria held in Valencia

from 21 to 24 October 2008.
*Corresponding author.

E-mail address: danielsevillasanchez@gmail.com (D. Sevilla Sanchez).

1130-6343/ $ - see front matter © 2009 SEFH. Published by Hsevier Espafia, SL. All rights reserved.



10

D. Sevilla Sanchez et al

Meét odo: Estudio prospectivo de 6 meses. S disefié una hoja de recogida de datos (datos perso-
nales, indicacion de NP, sala de hospitalizacion, tipo de nutricion, momento y tipo de interven-
cion, modo de notificacion y aceptacion) en la que se registraron las intervenciones realizadas
apartir de la actividad diaria: revisién completa de la farmacoterapia y de la historia clinica.
Resultados: Se realizaron un total de 265 intervenciones en el periodo de estudio (1,5 interven-
cioneg/ dia) con una media de 2,1 intervenciones/ paciente. H grado global de aceptacién fue
del 83,77%, fueron significativas las diferencias encontradas entre el tipo de comunicacion de la
intervencion (oral y/ o escrita) y el grado de aceptacién.

Conclusiones: La integracion del farmacéutico en el equipo asistencial permite una intervencion
directa con el médico, y es un método eficaz para la prevencion y resolucion de complicaciones
asociadas a la NR principalmente de tipo metabdlico.Utilizar este proceso para resolver proble-
mas relacionados con la medicacion en los pacientes ingresados, principalmente en salas quirur-
gicas, proporciona una calidad afiadida a la actividad del farmacéutico en el area del soporte

nutricional.

© 2009 SEFH. Publicado por Bsevier Espafna, S L. Todos los derechos reservados.

Introduction

Pharmaceutical care, understood to mean the responsible
provision of pharmacotherapy for the purpose of obtaining
specific results that improve patients’ quality of life,'is
particularly relevant when it comesto parenteral nutrition
(PN), considering the clinical nature of thistask among the
pharmacist’s activities. Therefore, the field of artificial
nutrition presents one of the best possibilities for a
pharmacist to participate as part of a multidisciplinary team
and contribute to more effective, safer pharmacotherapy
by detecting and resolving medication errors and errors
related to nutrition itself.?

Apharmacist intervention (Pl) is understood to mean any
action undertaken by the pharmacist in order to solve a
potential or current medication and nutrition-related
problem arising from a patient’s care needs.® The purpose of
this study is to complete a description and analysis of the
Pls performed in the area of PN, and to evaluate their
degree of acceptance and the factors that may affect
them.

Method

For the purpose of recording Pls in the area of PN, we
designed a six-month prospective study in atertiary hospital
with 850 beds. We included all patients on PN treatment
who were monitored by the PN team in the pharmacy
department. These patients were in surgical units (general
and digestive tract surgery, thoracic and urological surgery);
medical units (gastroenterology, hepatology, internal
medicine, nephrology, dermatology and neurology) and
intensive care (ICU) and sub-intensive care digestive,
respiratory and nephrology units.

As a daily activity, we revised pharmacotherapy and fluid
therapy, clinical history and laboratory analyses, and
evaluated the indication of PN and the nutritional state of
patients observed in the study. Adata collection form was
designed (Figure 1). The following was recorded for each
intervention:

Demographic data and date of intervention.

Unit type: medical, surgical or ICU.

Principal diagnosis and indication for PN.

Time at which the Pl is undertaken with respect to when
PN was prescribed: beginning, follow-up or end.

. PN Type: Total PN (TPN) or peripheral PN (PPN).

6. Type of Pl undertaken:

I. Indication of nutrition: modification to PNtype, change
to enteral nutrition or oral diet, delay start of
nutrition, continue PN or end PN.

Il. Venous accesses and catheters: changing the central
or peripheral lines, and selecting the type of route.

Ill. Modifying fluid therapy: type of FT prior to the
intervention, motive of the intervention and proposed
change of FT.

IV. Modification to electrolyte input: type of electrolyte
involved, laboratory test result justifying the
intervention and prior level received.

V. Laboratory test monitoring: request for laboratory
testing prior to starting PN, follow-up analysis,
capillary glycaemia test and/ or diuresistest.

VI. Medication-related problems (MRPs) according to the
adjustment of the MRP classification system based on
Jarabo’s criteria*:

i. Insulin: add to treatment, adjust sliding-scale or
set dose according to capillary glycaemia.

ii. Propofol: change concentration from 1%to 2%(to
reduce the amount of lipids received) depending
on the serum triglyceride level.

iii. Other pharmacotherapy actions.

7. Type of notification given: oral (doctor and/ or nursing
staff) and/ or written (clinical history and/ or treatment
chart and/ or hospital computer programme).
Acceptance: yes, no or not applicable.

Remarks: other data of interest.

Rl

(S,

© ®

The Pls were recommendations made to doctors or to
nursing staff. Under no circumstances did the pharmacist
directly manipulate the pharmacotherapeutic devices.
These Plswere evaluated the day after they were performed
and entered in a database (Microsoft Access®) created for
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Figure 1 Data collection sheet.

CH indicates clinical history; CHN, clinical history number; DS dextrose solution; EN, enteral nutrition; EXT, external; GSS
glucosaline solution; MO, medical order; MRP medication-related problem; PN, parenteral nutrition; PPN, peripheral parenteral
nutrition; RS Ringer’s solution; SAR, hospital’s computer programme; SS saline solution; TAG, triacylglycerides; TPN, total

parenteral nutrition; vol. bal., volume balance.

that purpose. Satistical analysis was performed using the
chi-square test for categorical data. P-values<.05 were
considered significant. In the statistical analysis, total
acceptance data were grouped as either accepted (yes) or
not accepted (no or not applicable). In the latter case, the
reason for lack of acceptance was also recorded. Numbers
for PN consumption were obtained using the software
application for the PN area (Nutridata Braun®).

Results

During the six-month study period, a total of 265
interventions were carried out (152 in men and 113 in
women; mean age, 64.8 years, SD 16.7), which came to 1.45
interventions per day (SD 1.03) in 127 different patients
(2.09 interventions/ patient, SD 1.40). The mean duration of
PN treatment was 15.38 days (ED 11.91). This came to an
average of 0.22 interventions per patient per day on
nutritional support (SD 0.19). During this period, the total
number of PN in the hospital was 5.091, of which 61.28%
(8,120) were the responsibility of the pharmacy department’s
PN team (a mean of 17.05 nutritions per day).

Most of the PN were hospitalised in the ICUs and surgical
units, but the number of Pls was greater in surgical units
(60.75%) than in the ICUs (18.11%). Most of the interventions

having to do with the indication of PN affected patients on
PN due to prolonged post-operative recovery and its
complications (Table 1).

With respect to the time of intervention, more than half of
the PIs took place during daily clinical monitoring, while
36.98%t ook place when PN was initiated and 7.17%when it
was ended. Of the total nutritional supports prescribed during
this study, 90.90%(2,836) were TPN and 9.10%(284) were
PPN. Most of the Plswere performed with TPN (77.74% (Table
2). The overall acceptance rate for the Plswas 83.77% COf the
Pls that were refused, 11.32 were not accepted and 4.91%
were not applicable (Table 3). We found no statistical
significance in the correlation between the degree of
acceptance and any of the variables described above (unit in
question, indication, moment of the Pl and type of PN).

The result from the different interventions allows us to
see that most of them were performed in two areas: FT
adjustment and adjustment of the electrolyte input (Figure
2). Upon beginning PN, 29 patients required an adj ustment
to the FT, mainly to suspend the input of dextrose solution
once PN had been started. Of the 21 interventions carried
out to suspend PN, most took place in order to add FT tothe
treatment. Twelve Plswere carried out to correct glycaemia
alterations and 18 to adjust fluid balance.

Interventions caused by changesin electrolyte input were
mostly carried out to control potassaemias (12 cases
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Table 1 Pharmacist interventions classified by hospital unit, indication of parenteral nutrition and acceptance
Type of PN indication ICU/semi- Medical Surgical Total Acceptance
intensive  units units

1. Mechanical obstruction 0 3 15 18 14
2. Dynamic obstruction (ileum) 1 5 8 14 13
3. Prolonged post-op period and complications 13 3 86 102 87
4. Severe malabsorption and diarrhoea 0 0 0 0 0
5. Incoercible vomiting 0 1 0 1 0
6. Digestive haemorrhage 1 3 2 6 6
7. Severe acute pancreatitis 0 14 5 19 16
8. Digestive fistulas and suture dehiscence 2 2 24 28 21
9. IID + perforation, megacolon and stenosis 0 9 0 9 7
10. Aesophagitis 0 8 0 8 7
11. Polytrauma and/ or SCT 0 0 0 0 0
12. Abdominal sepsis and peritonitis 2 0 0 2 2
13. Contraindications of EN, shock, instability 10 0 2 12 10
14. High risk of bronchoaspiration + NIMV 7 1 0 8 7
15. Anorexia nervosa or 2™ 0 0 0 0 0
16. Coadjuvant CT/ RT 3 0 0 3 2
17. Pre-op for major surgery in patient with severe malnutrition 0 0 3 3 3
18. EN intolerance and/or insufficient ingestion. Other 9 7 16 32 27
Total 48 56 161 265 222

CT/RT indicates chemotherapy/radiotherapy; EN, enteral nutrition; ICU, intensive care unit; IID, inflammatory intestinal disease;
NIMV, non-invasive mechanical ventilation; PN, parenteral nutrition; SCT, spinal or cranial trauma.

Table 2 Correlation between the time of intervention and the nutrition type, listing units and acceptance

ICU Medical units Surgical units Total Acceptance

Moment of intervention

Sart 13 21 64 98 84

Follow-up 34 32 82 148 120

End 1 3 15 19 18

Total 48 56 161 265 222
Type of PN for the intervention

PPN 0 9 50 59 49

TPN 48 47 111 206 173

Total 48 56 161 265 222

ICU indicates intensive care unit; PN, parenteral nutrition; PPN, peripheral parenteral nutrition; TPN, total parenteral nutrition.

Table 3 Correlation between units, number of interventions and acceptance rates

Unit type No. Pls No. PN treatments No. PN/day Acceptance

ICU 48 1,177 6.44 37 (77.08%
Medical units 56 731 3.99 51 (91.07%)
Surgical units 161 1,212 6.62 134 (83.23%
Total 265 3,120 17.05 222 (83.77%)

ICU indicates intensive care unit; Pl, pharmaceutical intervention; PN, parenteral nutrition.

required adding an external source, 5 required increasing
the existing dose, 17 required suspending treatment and
4 required reducing it) and magnesaemias (it was necessary

to add an external source in 15 cases, increase the dose in
two cases and decrease it in one). More rarely, interventions
were carried out for phosphataemias (four cases),
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Interventions in medication

Add insulin to treatment 2

Modify sliding-scale/set
insulin dose 15

Modification
15.85%

Change propofol to 2% 3
Other MRPs 24
Total 44

Monitoring
19.62%

Type of monitoring requested
(number of interventions)

Initial analyses 13

Control/follow-up tests 24

Diuresis test 1

Indication of PN

Electrolytes
23.40%

Type of electrolyte adjusted
(number of interventions)

Type of indication proposed
(number of interventions)

Change nutrition to TPN 1
Change nutrition to PPN 3
Change nutrition to EN 4

10.57% Change nutrition to oral 1
. (]

Suspend nutrition 9

Accesses Postpone beginning nutrition 8

0.38%

Prolong nutrition duration 2
Total 28

Interventions involving catheters

Fluid therapy and venous accesses (routes)

30.19%

Change central route 1

Change peripheral route 0
Total 80

Type of adjustment to fluid therapy
(number of interventions)

Adjustment on starting nutrition 29

Adjustment on ending nutrition 21

Adjustment to control glycaemia 12

Capillary glycaemia test 12 K+ 38

Adjustment for volume balance 18

Total 50 Mg?+ 18

Adjustment to control electrolytes 0

Phosphate 4

Total 80

Ca2+t 2

Na+ 0

Total 62

Figure 2 Distribution and breakdown of different types of pharmacist intervention. ENindicates enteral nutrition; MRR medication-
related problem; PN, parenteral nutrition; PPN, peripheral parenteral nutrition; TPN, total parenteral nutrition.

Table 4 Correlation between the type of communication, hospital unit and acceptance rates

Type of communication ICU Medical units Surgical units Total Acceptance

Verbal 39 44 68 151 (56.98%) 137 (90.73%)
Written 1 2 30 33 (12.45%) 23 (69.70%)
Verbal+written 8 10 63 81 (30.57%) 62 (76.54%)
Total 48 56 161 265 (100%) 222 (83.77%)

ICU indicates intensive care unit.

calcaemias (two cases) and natraemias, for which no
intervention was recorded.

A single Pl was undertaken to recommend changing a
central venous catheter and it was not accepted. Of the
interventions referring to the type of indication, most were
carried out to suspend PN (32.14% or postpone it being
started (28.57%). Regarding the type of monitoring
requested, a complete round of analytical testswasrunin
48%o0f all cases due to daily follow-up.

With respect to MRPs, pharmacist actions were caused by
modifications to insulin treatment in 39%of all cases. The
main pharmacological groups involved, apart from insulin

and propofol, were antibiotics with 14 Pls (six due to
incorrect treatment duration, three due to treatment
omissions, three due to plasma level monitoring results, one
due to erroneous administration frequency and one due to a
non-indicated drug) and antihypertensive drugs with six
interventions (five due to treatment omissions and one due
to incorrect dose). There was no statistically significant
correlation between Pl acceptance and the different
intervention types listed above.

The global acceptance rate for Pls was 83.77% Variation
existed between Pls communicated verbally to the staff
involved in the case and those issued in written form, with
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acceptance rates of 90.73%and 69.70% respectively.
However, acceptance of the Pls communicated by both
methods, verbally and in writing, was 76.54%. The
differences between degree of acceptance and the type of
communication were found to be statistically significant
(P<.005) (Table 4). Verbal recommendations were made
directly to doctorsin 49%of the cases (acceptance rate of
89.19%), to nursing staff (acceptance rate of 92% and 12%
to both doctors and nursing staff (94%acceptance rate).
Written communications were issued using the hospital’s
computer system (54.55%), by writing in the patient’s
medical chart (15.15%), or using both methods (30.30%). Of
the recommendations made using verbal and written
channels simultaneously, 12.35% were directed to doctors
(acceptance rate of 90%), 80.25% to nursing staff (acceptance
rate of 73.85%) and 7.41% to both groups (acceptance rate
of 83.33%.

Discussion

Proper nutritional support hasbeen shown to reduce morbidity
and mortality in hospitalised patients, and to reduce
associated costs.? Therefore, increasing the hospitalised
patient’s nutritional state makesthe Plsthat a pharmacist
may make in this area especially relevant. In our hospital, the
responsibility for artificial nutritional support is shared
between doctors, who order the nutrition, and the pharmacist
(assigned to certain units) who determines the composition
of the PN. This shared responsibility grants the pharmacist a
privileged position that allows him/ her to exert an influence
on the rest of the pharmacotherapeutic process.

Therefore, the area of PN allows for important
interventionsin different hospital units. Accordingto results
obtained in our study, the one receiving the most benefit is
the surgical patient, which is supported by previously
published studies.2®7 Another patient type that could
potentially benefit from pharmacist intervention is the
critical care patient. Patientsin this condition frequently
need PN, and furthermore, incorporating a pharmacist in
the ICU is a practice that is being adopted in an increasing
number of centres.?®

The high acceptance rate of the recommendations shows
that the pharmacist is considered a member of the
multidisciplinary clinical team. The Pls that were most
frequently carried out included adjusting the patient’s FT
and electrolytes, and this took place mostly during daily
monitoring. In our study, 2.1 Pls took place per patient,
which is comparable to resultslisted in the studies by Anoz
et al2and Cerulli et al.™

MRP are complications that cause 6%to 8% of all
hospitalisations'""'* and occur in approximately 2%of all
hospitalised patients.™' Preliminary studies show the rate
of problems related to clinical nutrition between 30%and
60%2¢0 In the present study, interventionsto resolve MRPs
represented16.6%o0f cases, but reach 70.18%if we consider
electrolytes and FT to be part of the medication these
patients received. We must stress that antibiotics were the
main drug group involved in these MRPs, as was the case in
the study by Cerulli et al.

The data obtained strongly show that personal interaction
and verbal communication favour Pl being accepted.

Although it may seem paradoxical to have a lower
acceptance rate for combined communication, both written
and verbal, this can be explained by the fact that most of
the oral recommendations were made to doctors, while
combined verbal and written recommendations were mainly
made to nursing staff. This involves an increase in the
number of speakers and dilutes direct communication.

Therefore, the current tendency to include the pharmacist
in the hospitalised patient unitsisjustified, since it fosters
direct interaction with personnel involved in patient care,
increased participation in treatment decisions and better
acceptance of the recommendationsthat are made.

In conclusion, a direct Pl with the doctor, and therefore,
integration of the pharmacist in the care team, may be the
best and most effective means of preventing and resolving
complications associated with PN, which are primarily
metabolic. Furthermore, using this process to detect,
prevent and resolve MRPsin patients hospitalised in different
units, particularly surgical units, provides added quality to
the pharmacist’s activities in the area of nutritional
support.
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