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ABSTRACT

Background: Clinical pharmacists provide nutrition support pharmacy services, including evaluating
micronutrient status and managing vitamin use. However, only a limited number of studies have explored the role
of clinical pharmacists in managing vitamin supplementation.

Objective: To explore clinical pharmacists’ interventions in managing vitamin supplementation in critically ill
cancer patients admitted to intensive care units.

Methods: This retrospective analysis reviewed 9,949 electronically reported clinical pharmacist interventions for
patients admitted to the ICU from January 2020 to December 2022. All patient records with clinical pharmacists’
interventions related to vitamin supplementation in ICU cancer patients were extracted and analyzed.

Results: The total number of interventions related to vitamin management was 129 (1.30%). Vitamin D was the
most commonly used vitamin supplement (n = 39, 30.2%). Initiation of vitamin supplementation (n = 55, 42.6%)
was the most frequent intervention by clinical pharmacists. The acceptance rate by physicians was 100%.
Conclusion: Clinical pharmacists play a key role in managing nutrition support therapy and vitamin supplementation
in critically ill cancer patients. This study represents the first experience in Jordan and serves as a role model. Further
research is needed to investigate barriers to implementing nutrition support pharmacy services and vitamin

supplementation in Jordan, as well as to explore the impact of these services on patient outcomes.
Keywords: Clinical pharmacy services, nutrition support pharmacy, vitamins, critical care.

1. INTRODUCTION

Clinical pharmacy aims to optimize the use of
medicines [1]. It represents a field of professional practice
and research that encompasses pharmaceutical care but is
not limited to it [1]. The clinical pharmacy discipline has
evolved into many specialties, including nutrition support
pharmacy [2]. Clinical pharmacists are essential members
of critical care health teams, contributing to the safety and
management of medications for this vulnerable population
[3-11]. Vitamins are nutrients that the body needs in small

*Corresponding author: Nadine N. Abdelhadi
nadine_abdelhadi@yahoo.com

Received: 16/4/2024  Accepted: 22/8/2024.
DOI: https://doi.org/10.35516/jjps.v18i2.2557

-332 -

amounts to function properly and maintain health. They
are classified as either fat-soluble or water-soluble [13].
Clinical pharmacists provide nutrition support pharmacy
services, including evaluating micronutrient status and
managing vitamin supplementation [11,12]. These
activities have been shown to improve patient outcomes
and reduce healthcare-related costs [12,17-19]. Timely
nutritional therapy should be considered for patients
undergoing anticancer treatment who are at risk of
malnutrition [14-16].

Oxidative stress and inflammation are physiological
responses to injury during critical illness. Under normal
conditions, the human antioxidant defense system
counteracts inflammation and oxidative stress. However,
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this antioxidant capacity is often significantly
compromised, levels of micronutrients,
including vitamins, are markedly depleted in critically ill
patients [21]. Although the evidence remains inconclusive,
treating micronutrient deficiencies is expected to enhance
clinical outcomes in critically ill patients [20].

Vitamins and minerals are among the most commonly
recommended and dispensed classes of complementary
medicines by pharmacists [22]. A lack of scientific
evidence and reliable information sources are common
barriers to the practice of complementary medicine
[22,23].

A limited number of studies have explored the role of
clinical pharmacists in managing vitamin use, particularly
in critical care settings [26-32].

Based on the above and due to the lack of information
about the role of clinical pharmacists in vitamin
supplementation in critically ill cancer patients in Jordan,

and serum

this study aimed to analyze clinical pharmacists’
interventions in managing vitamin use in ICU cancer
patients at King Hussein Cancer Center (KHCC).

2. METHODS

Ethical approval was granted by the Institutional
Review Board (IRB) at King Hussein Cancer Centre
(KHCC) on 25 October 2021 (approval number
RC/2021/153).

This retrospective analysis included electronically
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reported clinical pharmacist interventions for 9,949
patients admitted to intensive care units at KHCC in
Amman, Jordan, from January 2020 to December 2022.
All patient records with clinical pharmacist interventions
related to managing vitamin supplementation in ICU
cancer patients were extracted and analyzed. The time
taken by clinical pharmacists to intervene was routinely
recorded in the pharmacy database. Intervention times
were collected and analyzed for all cases.

Patients were categorized into two age groups: adults
(older than 18 years) and pediatrics (18 years or younger).
Descriptive statistics were used to present the results as
frequencies and percentages.

The Mann-Whitney U test was applied to compare the
time taken by clinical pharmacists to intervene between the
pediatric and adult ICU patient groups.

All analyses were performed using the Jamovi
statistical package (2022) [24,25]. A p-value of less than
0.05 was considered statistically significant.

3. RESULTS

3.1. Participants characteristics

The study population comprised pediatric patients (n =
29, 22.5%) and adult patients (n = 100, 77.5%). Most
participants were male (n = 78, 60.5%). The majority of
patients were admitted to the ICU in 2020 (44.2%),
followed by 2021 (35.7%). Table 1 summarizes the
participants’ characteristics.

Table 1: Characteristics of participants

Percentiles
Age group Gender N Median IQR 25th 50th 75th
Age (years) Adult F 40 59.50 15.25 47.75 59.50 63.0
M 60 57.00 18.00 50.25 57.00 68.3
Pediatric F 11 11 10.00 6.00 11.00 16.0
M 18 9.50 12.25 4,75 9.50 17.0
Date Adult F 40 2021.00 1.00 2020.00 2021.00 2021.0
M 60 2020.00 1.00 2020.00 2020.00 2021.0
Pediatric F 11 2021 1.00 2021.00 2021.00 2022.0
M 18 2021.00 1.00 2021.00 2021.00 2022.0
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3.2. Vitamin supplement use in critically ill cancer
patients admitted to ICU.

Fat-soluble vitamins (n = 68, 52.7%) were the most
commonly used vitamin supplements (Figure 1). Vitamin
D was the most frequently used individual supplement (n
= 39, 30.2%), followed by vitamin C (n = 29, 22.5%),

counts

20 o

vitamin K (n = 28, 21.7%), and folic acid (n = 14, 10.9%).
The forms of vitamin D supplementation included
cholecalciferol (n = 29, 74.4%) and alfacalcidiol (n = 10,
25.6%). Table 2 shows the frequencies of these
supplements.

Vitamin Classification
Fat soluble
WWater soluble

1IcCu-Adult
Service

ICuU-Pediatric

Figure 1: Frequency of use of fat-soluble and water-soluble vitamins in critically ill cancer patients admitted to ICU

at KHCC
Table 2: Frequencies of supplements
Supplement Gender Age group Counts % of Total Cumulative %
Folic acid F Adult 3 2.3% 23%
Pediatric 0 0.0 % 2.3%
M Adult 11 8.5% 10.9 %
Pediatric 0 0.0 % 10.9 %
Thiamine F Adult 3 2.3% 13.2 %
Pediatric 1 0.8 % 14.0 %
M Adult 7 5.4 % 19.4 %
Pediatric 1 0.8 % 20.2 %
Vitamin B12 F Adult 1 0.8 % 20.9 %
Pediatric 0 0.0 % 20.9 %
M Adult 4 3.1% 24.0 %
Pediatric 1 0.8 % 24.8 %
Vitamin C F Adult 13 10.1 % 34.9 %
Pediatric 0 0.0 % 34.9 %
M Adult 16 12.4% 47.3 %
Pediatric 0 0.0 % 47.3%
Vitamin D F Adult 15 11.6 % 58.9 %
Pediatric 3 2.3% 61.2%
M Adult 17 13.2 % 74.4 %
Pediatric 4 3.1 % 77.5%
Vitamin E F Adult 0 0.0 % 77.5 %
Pediatric 0 0.0 % 77.5%
M Adult 0 0.0 % 77.5%
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Supplement Gender Age group Counts % of Total Cumulative %
Pediatric 1 0.8% 78.3 %
Vitamin K F Adult 5 3.9% 82.2 %
Pediatric 7 5.4 % 87.6 %
M Adult 5 3.9% 91.5%
Pediatric 11 8.5% 100.0 %

3.3. Role of clinical pharmacists in the management
of vitamin supplementation

The initiation of vitamin supplementation (n = 55,
42.6%) was the most frequent clinical pharmacist
intervention in managing vitamins for ICU cancer patients,
followed by discontinuation of vitamin supplementation (n

= 32, 24.8%). Table 3 provides details on the frequency of
interventions. The total number of interventions related to
vitamin management was 129 (1.30%). The total time spent
on these interventions was 1,845 minutes, with a minimum
of 1 minute and a maximum of 40 minutes per intervention
(Table 4).

Table 3: Frequencies of interventions for the management of vitamin supplementation.

Intervention Counts | % of Total | Cumulative %

Clarification of orders 2 1.6 % 1.6 %

Dose clarified/evaluated 17 13.2% 14.7 %

Drug Information provided 2 1.6 % 16.3%
Duration of RX Order Clarified 5 3.9% 20.2 %

Lab Evaluation 1 0.8 % 20.9 %
Medication reconciliation/admission 14 10.9 % 31.8%

Route of administration clarified. 1 0.8% 32.6 %
Initiation of vitamin supplementation 55 42.6 % 75.2%
Discontinuation of the vitamin supplementation 32 24.8 % 100.0 %

Table 4: Times taken by clinical pharmacists to intervene in vitamin supplementation in ICU cancer patients at KHCC

Percentiles

Intervention N Median | IQR 25th 50th 75th
Time Clarification of orders 2 11.50 8.50 7.25 11.50 15.75
Taken

Dose clarified/evaluated. 17 15 5.00 10.00 15.00 15.00

Drug Information provided 2 3.00 0.00 3.00 3.00 3.00

Duration of RX Order 5 10 0.00 10.00 10.00 10.00

Clarified

Lab Evaluation 1 25 0.00 25.00 25.00 25.00

Medication 14 15.00 0.00 15.00 15.00 15.00

reconciliation/admission

Route of administration 1 40 0.00 40.00 40.00 40.00

clarified.

Therapy recommendation / 55 15 0.00 15.00 15.00 15.00

Initiation

Therapy 32 15.00 0.00 15.00 15.00 15.00

recommendation/Discontinue
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The Mann-Whitney U test was used to compare the time
clinical pharmacists took to intervene between the pediatric
and adult ICU groups. The test showed no significant

difference between the two groups’ intervention times
(Table 5).

Table 5: Mann-Whitney U test

Statistic p

Time Taken Mann-Whitney U

1393 0.630

Note. Ha pt icu-Adult # [t ICU-Pediatric

4. Discussion

Clinical pharmacists play a role in managing vitamin
supplementation in critically ill cancer patients in Jordan.
Vitamin D was the most commonly used vitamin. The
most frequent intervention by clinical pharmacists was
initiating vitamin supplementation. The number of clinical
pharmacists’ vitamin
supplementation was relatively low compared to the total
number of clinical pharmacist interventions in the ICU,
which is consistent with a prospective study conducted at
an academic hospital in China [26].

Although the number of interventions in vitamin
supplementation was relatively low compared to overall
clinical pharmacist interventions in the ICU, it is
considered significant as this represents the first
experience of its kind in Jordan. The nutrition support
pharmacy services at KHCC are regarded as a role model.
Further research is needed to explore barriers to
implementing nutrition support pharmacy services,
including the assessment of vitamin deficiencies and
provision of vitamin supplements. Additional studies are
also required to investigate the impact of vitamin
supplementation and nutrition support pharmacy services
on patient outcomes, healthcare expenditures, and length
of hospital stay.

Most available evidence has focused on the role of
community pharmacists in recommending complementary
and alternative medicines, including vitamins and minerals
[22,23]. This is the first study to provide insights into

interventions  related  to

clinical pharmacists’ interventions in managing vitamin
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supplementation in critically ill cancer patients admitted to
intensive care units in the Middle East. Only a few studies
have investigated the role of clinical pharmacists in
intensive care units generally [26-29]. None of the
previous studies in the literature have explored the role of
clinical pharmacists in vitamin supplementation
specifically in critically ill cancer patients, which is one of
the strengths of the current study.

This study explored the use of vitamin supplements in
critically ill cancer patients, including different
supplement forms. To our knowledge, it is the first study
to examine the mean time clinical pharmacists took to
intervene in vitamin supplementation in intensive care
units at a comprehensive cancer center, which represents
another strength of the study.

Clinical pharmacists’ interventions ranged from 1 to 40
minutes, contrasting with a related study where most
pharmacist interventions in a university hospital setting
took 15 to 30 minutes to complete [29]. The current study
focused exclusively on the role of clinical pharmacists in
vitamin supplementation for cancer patients admitted to
intensive care units. In contrast, the other study was
conducted across various university hospital departments,
which may explain the differences in findings between the
two studies.

Further research is needed across different hospital
departments and patient populations to identify factors
affecting micronutrient supplementation and nutrition
support pharmacy services. This is critical to improving
the efficiency of these services.
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A limitation of the current study, which should be
acknowledged, is the likely incomplete documentation of
interventions due to its retrospective design.

5. Conclusion

Clinical pharmacists play an important role in
managing vitamin supplementation in Jordan. The
initiation of vitamin supplementation is the most common
clinical pharmacist intervention among critically ill cancer
patients admitted to intensive care units. Nutrition support
pharmacy services for these patients, including vitamin
supplementation, remain uncommon in Jordan and have
thus far only been reported at King Hussein Cancer Center.
Although the number of clinical pharmacist interventions
related to vitamin supplementation was relatively low
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