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Abstract

This study was to investigate the effects of a Parenteral Nutrition (PN) prescription program
for preterm infant patients using a CPOE system developed by pharmacists on Medication Errors
(MEs) and comparing the percentage of MEs detected between before and after implement of
program. The study employed a retrospective design, with the sample group is PN prescriptions for
preterm infant patients from pediatricians at Sungaikolok Hospital. In this study, researcher was
searching and detecting MEs from PN prescription during two periods: before (Fiscal year 2023) and
after (Fiscal Year 2024) that analyzed Baseline data analysis by using descriptive statistics and
comparing the percentage of MEs detected between before and after using the program Fisher’s exact
test and t-test statistics were applied to test the difference in the percentage of MEs detection between
the two periods.

The results showed that before the program implementation, MEs were detected in 26 out of
526 PN prescriptions. The MEs identified were attributed to the prescribing process (92.30 %) and the
transcription process (7.70 %). After, the program implementation, MEs were detection 7 out of 546
PN prescriptions, with all MEs resulting from the prescribing process. The rate of MEs (from A to I
levels) decreased from 4.30 to 1.14 per 1,000 items. A statistically significant reduction in detected
MESs was observed after the program implementation compared to before (p < 0.001), and the ME rate
from A to I levels after program implementation was significantly lower than before (p = 0.002). In
conclusion, the program developed by the pharmacists effectively reduced MEs in PN prescribing.
Keywords: Medication Errors, Parenteral Nutrition, Preterm infant, Computerized Provider Order

Entry System
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Table 1 Fluid, nutrients, and electrolytes required and daily intake for preterm infants (Ngamsham, 2019)

Fluid, nutrients, and electrolytes

Daily intake

1.  Energy

2. Amino acid

3. Carbohydrate

4.  Intravenous lipid emulsion
5. Water
6. Sodium (Na)
7. Potassium (K)
8. Chloride (Cl)
9.  Calcium (Ca) (Phelps et al., 2018)
10. Peditrace ® (Fresenius Kabi, 2024)
11. Magnesium (Mg)
(Children’s Wisconsin, 2020)

Acute phase of illness 45-55 kcal / kg / day

Recovery phase of illness 90-120 kcal / kg / day

Day 1 start with 1.5 g/ kg / day Day 2 onwards 2.5-3.5 g / kg / day

Day 1 start with glucose perfusion/infusion rate (GIR) = 4-8 mg /
kg / min

Day 2 onwards titrate up the GIR over 2-3 days to the GIR target of
8-10 mg / kg / min (min = 4, max = 12)

1-4 g/ kg / day

60-150 ml / kg

0-2 mmol / kg / day or 0-2 mEq / kg / day

0-3 mmol / kg / day or 0-3 mEq / kg / day

0-3 mmol / kg / day or 0-3 mEq/ kg / day

2-4 mEq / kg /day

1-2 mL / kg / day; Max 15 mL / day

0.3-0.5 mEq / kg / day
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Fluid, nutrients, and electrolytes Daily intake
12.  Soluvit® N (Fresenius Kabi, 2022) 1 mL/kg
13.  Heparin 0.5 unit/ mL
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01 1uv7a PN apv1a 1azil311a5magsued PN #0929 (Table 2)

Table 2 Demographics data of PN prescriptions

Before using the After using the
Lists program program 95% CI P-value

Fiscal year 2023 Fiscal year 2024

The number of PN prescriptions 526 546 - -
(sheets)

The number of PN bottles processed 526 546 - -
(bottles)

Average number of fluid, nutrients, 11.33+1.24 11.10+1.21 (0.09, 0.38) 0.002°

and electrolytes components in PN
bottles (items)
Average volume of PN per bottle 157.47 £ 65.74 138.40 £ 58.02 (11.63,26.51)  <0.001°

(milliliters)

P-value from comparison between before and after using the program was calculated using an independent t-test.
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519015
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(p=10.002) (Table 3)

Table 3 Percentage of medication errors from PN prescriptions in preterm infant patients

Before using the After using the
Lists program program P-value
Fiscal year 2023 Fiscal year 2024
Frequency (%) Frequency (%)
The number of PN prescriptions (sheets) 526 546 -
The total number of fluids, nutrients, and 6,053 6,148 -
electrolytes added to a PN bottle (items)
The number of PN orders with MEs (sheets) 26 (4.93) 7(1.28) <0.001°
The number of MEs detected (times) 26 7
The MEs rate from levels A to I (per 1,000 items) 4.30 1.14 0.002°
Type and Harm level of MEs
Prescribing errors (times) 24 7
B level (times) 23 (95.83) 7 (100.00)
C level (times) 1(4.17) 0 (0.00)
Transcribing error (times) 2 0
B level (times) 2 (100.00) 0 (0.00)
C level (times) 0 (0.00) 0 (0.00)

«1udald PN 1 pfuansanulszianued MEs 1aa NS oy 1 U5zian

P-value from comparison between before and after using the program was calculated using ® Fisher's exact test.
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Table 4 The analysis of MEs identified from PN prescriptions in preterm infant patients, included the

number of errors, pharmacist interventions, and the acceptance rate of pharmacist recommendations

MEs detection Interventions or Acceptance
Details i Recommendations
value
Before After Before After Before After
- Fluid, nutrients, and 14 3 0.688" 14 3 14 3
electrolytes volume were (53.85) (42.86) (100.00)  (100.00)  (100.00) (100.00)
without normal limits
- Missing from the 8 2 1.000° 8 2 8 2
prescribed fluid, nutrients, (30.77) (28.57) (100.00)  (100.00)  (100.00) (100.00)
and electrolytes
- The osmolarity is not 1 2 0.1065 1 2 1 2
compatible with the route of  (3.85) (28.57) ’ (100.00)  (100.00)  (100.00) (100.00)
administration.
- The total volume is not 3 0 1.000" 3 0 3 0
correlated with the PN  (11.54) (0.00) (100.00) (0.00) (100.00)  (0.00)
administration rate.
26 7 26 7
Total 26 7 =

(100.00)  (100.00)  (100.00) (100.00)

P-value from comparison between before and after using the program was calculated using ? Fisher's exact test.
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