Turk J Intensive Care 2025;23:61-69
DOI: 10.4274/tybd.galenos.2024.15045

ORIGINAL RESEARCH / 0ZGUN ARASTIRMA

Potential Drug-Drug Interaction Detection Using the UpToDate Mobile
Application in Intensive Care: A Retrospective, Observational Study

Yogun Bakimda UpToDate Mobil Uygulamasi Kullanilarak Potansiyel llag-ilag Etkilesiminin Tespiti:

Retrospektif, Gozlemsel Bir Galisma

® Minewver Kayhan!, ® Oguzhan Kayhan', @ Yalim Dikmen!, ® Mehmet Aykut Ozttirk?

TIstanbul University-Cerrahpasa Faculty of Medicine, Department of Anesthesiology and Reanimation, Istanbul, Ttirkiye
2Istanbul University-Cerrahpasa, Faculty of Medicine, Department of Pharmacology, Istanbul, Tirkiye

ABSTRACT

Obijective: This study aimed to investigate the frequency of potential drug-
drug interactions (pDDI) and the effect of the number of drugs used on
pDDlIs using the UpToDate drug interactions application.

Materials and Methods: Patients aged >12 years who were treated
in the intensive care unit for 3 days in 2016 were included in the study.
pDDIs were detected by entering the drugs used for >24 hours into the
UpToDate application. The total number of mild, moderate, and severe
pDDls, number of medications used, length of stay, age, number of chronic
diseases, mechanical ventilation (MV) support, hospitalization diagnoses,
and APACHE Il score were statistically compared.

Results: Although the pDDI was found to increase with the number of
medications administered, it did not show an exact association with the
number of days of hospitalization. However, it was higher among patients
who received MV support, had a high APACHE Il score, and died. pDDI
was observed least in the postoperative follow-up group.

Conclusion: The pDDI increased as the number of medications used by
critically ill patients increased.

Keywords: Critically ill patient, intensive care unit, drug-drug interaction,
adverse drug reactions, UpToDate

Introduction

Drug-drug interactions are often unpredictable and
undesirable, regardless of their positive or negative effects.
Decreased absorption, decreased metabolism, kidney
problems, and polypharmacy are among the reasons that
increase drug-drug interactions in critically ill patients (1).

oz

Amag: Bu galismada UpToDate ilag etkilesimleri uygulamasi ile potansiyel
ilag-ilag etkilesimlerinin (PIiE) sikhigi ve kullanilan ilag sayisinin PiiE
tizerindeki etkisinin arastinimasi amaglandi.

Gereg ve Yontem: Calismaya 2016 yilinda 3 gun ve daha fazla yogun
bakim unitesinde tedavi goren 12 yas Ustu hastalar dahil edildi. 24 saatten
fazla kullanilan ilaglarn UpToDate uygulamasina girimesiyle PilEler tespit
edildi. Hafif, orta ve agir PIIE toplam sayisi ile kullanilan ilag sayisi, kalig
suresi, yas, kronik hastalik sayisi, mekanik ventilasyon (MV) destegi,
hastaneye yatis tanilari ve APACHE Il skoru istatistiksel olarak karsilastirildi.
Bulgular: Uygulanan ilag sayisi arttikga PIiE’nin arttigi bulunurken,
hastanede yatis gun sayisi ile kesin bir iliski gostermedigi belirlendi. Ancak
MV destedi alan, APACHE Il skoru ytiksek olan ve 6len hastalarda bu oran
daha ytiksekti. PIiE en az postoperatif takip tani grubunda gértildu.
Sonug: Kritik hastalarda kullanilan ilag sayisi arttikga PIlE'nin arttig
belirlendi.

Anahtar Kelimeler: Kritik hasta, yogun bakim tnitesi, ilac-ilac etkilesimi,
advers ilag reaksiyonlari, UpToDate

Many different types of medications are used in intensive
care patients because of systemic diseases and organ failures
(2). Drug-related adverse events are twice as frequent as in
normal care (3). It has been reported that 23% of clinically
important adverse events in intensive care unit (ICU) are
related to drug-drug interactions (4). An excessive number of
drugs increases the possibility of interaction (5,6). As a result,
morbidity and mortality increase (7).
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Potential drug-drug interaction (pDDI) is the possibility
of drugs changing each other’s effects, and it is possible to
detect it with computer programs. 40-80% of patients are
exposed to at least one pDDI during their stay in the ICU (8).
The number of pDDls is reportedly related to the number of
medications taken daily (1).

pDDIs can be detected using programs such as
Stockley’s Drug Interactions, Micromedex Drug Interactions,
and Epocrates (1). In addition, mobile applications such as
UpToDate (Lexicomp Drug Interactions) and MedScape,
which can be accessed via smartphones and computers, are
used to detect pDDls (9,10).

This study aimed to investigate the frequency of pDDI
detected using the UpToDate Drug Interactions mobile
application, the effect of the number of drugs used on pDDI,
and its relationship with factors affecting intensive care
mortality.

Materials And Methods

Design of the Study

Approval for the research was received from the Ethics
Committee of Cerrahpasa Faculty of Medicine (number:
419987, date: 08.11.2017). The study was planned as a
retrospective cross-sectional study.

The study was performed in a single center in the 12-
bed tertiary ICU of a university hospital. Patients admitted to
intensive care in 2016 were included in the study. The treatment
plans were scanned, and the names of the drugs used for
each patient were recorded one by one in the Excel file.

The criteria for inclusion in the study were admission to
intensive care, age >12 years, and treatment for 3 days or
more. Patients whose files could not be accessed or whose
treatment plans were missing were excluded from the studly.

Patient length of stay, age, number of chronic diseases,
mechanical ventilation (MV) support, hospitalization diagnosis,
outcome, names and number of medications used daily, and
acute physiology and chronic health evaluation Il (APACHE
I) scores were recorded. Drugs used for >24 hours were
considered data. Medications prescribed in single doses
were not recorded. During the analysis phase, hospitalization
diagnoses were grouped under certain diagnostic groups.

All medications were obtained from the paper treatment
plans. The names, routes of administration, and doses of the
drugs were recorded in an Excel file, with a separate column
for each patient each day. The treatment plan applied for each
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day was entered into the UpToDate mobile application, and
the pDDls that occurred on the relevant day were recorded.
The same procedure was performed repeatedly for each
patient on each hospitalization day, and pDDlIs were recorded.

pDDI detection using UpToDate

The generic names or active ingredients and routes of
administration of the drugs administered to a patient within
a day were entered into the UpToDate (Lexicomp Drug
Interactions) mobile application. The results were obtained for
each pair of drugs with potential interactions grouped as A,
B, C, D, and X. Group A was not included in the data. B-C
interactions were recorded as mild, D interactions as moderate,
and X interactions as severe. This process was repeated for
each patient’s treatment plan each day. Interaction types and
numbers were recorded on separate days.

The UpToDate screening tool uses different databases
to detect the presence or absence of significant interactions
for a given drug pair. If conflicting evidence is presented
between these databases, scientific literature and
prospectus information are used to provide clinical practice
recommendations to clinicians (10). In the program, the pDDI
is grouped as A, B, C, D, and X, and the interaction group of
each drug pair is taken as the result output.

Meanings of groups A, B, C, D, and X:
In group A, there were no known drug-drug interactions.

In group B, the mentioned drugs may interact, but there is
no clinical evidence of their concomitant use.

In group C, the indicated agents may interact with each
other in a clinically significant manner. The benefits of using
these two drugs together usually outweigh the risks. An
appropriate monitoring plan should be established to prevent
possible adverse effects. Dosage adjustments may be
necessary for some patient groups.

In group D, the data suggest that the two drugs interact
with each other in a clinically meaningful manner. Patient-
specific evaluation should be conducted to determine whether
the benefits of concomitant treatment outweigh the risks.
Precautions should be taken to determine the benefits and/or
minimal toxicity of the use of active substances. These actions
include close monitoring, empirical dosage changes, and the
selection of alternative agents.

In group X, the indicated agents may interact with each
other in a clinically significant manner. The risks associated
with the combined use of these agents generally outweigh the
benefits. These agents are generally contraindicated.
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Statistical Analysis

Each patient’s total mild, moderate, and severe pDDls,
length of stay, age, number of chronic diseases, MV support,
hospitalization diagnosis groups, and total and average
number of drug use were statistically compared with the
APACHE Il score. Patients are listed in order from least to most
according to the total and daily number of medications used
during hospitalization. The results were then divided into 5
consecutive groups. The mean of each group was calculated.
The groups were statistically compared according to mild,
moderate, and severe pDDI.

The suitability of the variables to normal distribution was
examined using visual (histogram and probability graphs)
and analytical methods (Kolmogorov-Smirnov Test). It
was determined that not all data had a normal distribution.
Descriptive analyses are presented as percentages, and mean
+ standard deviation (SD) and median (minimum-maximum)
values are given for continuous variables. In data that did
not conform to the normal distribution, Mann-Whitney U test
was used for comparison analyzes between two groups.
Comparisons between more than two groups were performed
using the Kruskal-Wallis test. Pairwise comparisons of groups
with significant Kruskal-Wallis test results were performed
using the Mann-Whitney U test with Bonferroni correction. The
Friedman test was used to evaluate more than two repeated
measurements in dependent groups. The results are within
the 95% confidence interval, and the margin of statistical error
is accepted as 0.05. Statistical evaluation was performed
using the Statistical Package for Social Sciences (SPSS) for
Windows 25.0 (IBM SPSS Inc., Chicago, IL) program.

Results

Patient Characteristics

The number of patients admitted for treatment in the
intensive care unit was 835. 276 of these patients were found
suitable for statistical evaluation (Figure 1).

55.4% of the patients included in the study were male and
44.6% were female. The average age is 60.98=17.11 (age
range 14-88). 62% of the patients were 60 years or older
(Table 1).

The average APACHE Il score was 22.22+7.35. Patients
were divided into 5 groups according to hospitalization
diagnosis (Appendix Tables 1-3).

The total mild pDDI was 28.5, and the daily mild pDDI was
3.32. The moderate pDDI was 3 and 0.36, respectively, while
the severe interaction was zero for both (Table 2).

Total pDDI according to the total number of drugs

Patients were divided into 5 groups of 20% each according
to the total number of medications ordered in the ICU (Appendix
1). Mild pDDl increased as the number of drug uses increased
(p<0.001). In the pairwise group comparisons, except for
the first-second and second-third group comparisons, the
moderate pDDI increased as the number of drugs used
increased (p<0.001). Severe pDDI was found to be higher in
the group taking the most medication than in the two groups
taking the least amount of medication (p<0.001). The pDDI
decreased in all groups from mild to severe (Table 3).

Table 1. Patient characteristics

n(%)
Male 153 (55.4)
Age (Mean = SD) 60.98+17.11
BMI (Mean = SD) 24.60+5.89
Disease history
Cardiovascular system 54.7%
Respiratory system 37%
Gastrointestinal system 31.2%
Neurological system 22.8%
Renal system 19.9%
Hospitalization diagnostic group
Respiratory system disease 118 (42.8)
Shock 89 (32.2)
Postoperative follow-up 35 (12.7)
Neurological system disease 25(9.1)
Urinary system disease 9(3.3)
MV support
There is 183 (66.3)
None 93 (33.7)
Intensive care result
Transfer to service 180 (65.2)
Ex 96 (34.8)
Total length of stay
Ort =SS 10.76+11.63
Ortanca (IQR) 7 (5-12)
Length of stay
3-10 192 (69.6)
11-20 50 (18.1)
21-30 21 (7.6)
31 and over 13 (4.7)
Total number of ordered medicines
Mean + SD 111.61+130.85
Median (IQR) 69.00 (38.25-130.75)
Daily number of ordered medicines
Mean = SD 9.77+3.18
Median (IQR) 9.59 (7.67-12.00)

SD: standard deviation, IQR: inter quartile range, MV: mechanical ventilation
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835 patient files were taken into
preliminary examination

Excluded:

503 patients hospitalized for less
|—{than 3 days

139 patients under 12 years of age

17 patients missing data

276 patients were included in the
evaluation

Figure 1. Flow Diagram

Table 2. Potential drug-drug interaction-median (IQR)

Total Daily
Mild interaction 28.50(7.00-69.00) | 3.32(1.23-6.62)
Moderate interaction 3(0-9.00) 0.36(0-1.00)
Severe interaction 0(0-0) 0(0-0)

IQR: inter quartile range

Daily pDDI according to daily drug number

Patients were divided into 5 groups of 20% each according
to the daily number of medications ordered in the ICU
(Appendix 1). It was determined that mild pDDI was lowest in
the first group and second group, and there was no significant
difference between the next three groups. The moderate pDDI
was lowest in the first group, and the difference between the
first and fifth groups was significant (p<0.001). The severity of
pDDI was higher in the fifth group than in the first and second
groups (p=0.001). The pDDI decreased from mild to severe
in all groups (Table 4).

Total pDDI according to the length of stay

Patients were divided into 4 groups according to length
of stay (Table 5). Moderate pDDI was found in less patients
hospitalized for 3-10 days (p<0.001). Severe pDDI was more
common in patients hospitalized for 21-30 days than in those
hospitalized for 3-10 days (p=0.010). pDDI decreased from
mild to severe interaction in all groups (p<0.001).

Total pDDI according to the hospitalization diagnostic
groups

Patients divided into 5 groups according to hospitalization
diagnosis (Appendix 1) and were compared according
to the degree of pDDI (Table 6). Mild and moderate pDDls

Table 3. Total pDDI according to total number of, median (IQR)

Total number of drugs Mean (SD) Mild Moderate Severe p-value?
1) 22.75+5.91 3 (0-6) 0 (0-1) 0 (0-0) <0.001
2) 44.69+7.91 9 (5-19.5) 0 (0-4) 0 (0-0) <0.001
3) 71.09+8.97 32 (18.5-49) 3(0-7.5) 0 (0-2.5) <0.001
4)113.15+18.22 53 (34.5-74.5) 6 (1-10.5) 0 (0-2) <0.001
5) 302.91+183.94 138 (67.5-189.5) 19.5 (6.5-35) 0 (0-9) <0.001
p-value' <0.001 <0.001 <0.001

the Mann-Whitney U test was performed,

': Tests used in comparison between groups: Kruskal-Wallis test, p<0.05 was considered significant. In pairwise group comparisons, Bonferroni correction was applied, and

2: Tests used for intra-group comparison: Friedman test, p<0.05 was considered significant.
pDDI: potential drug-drug interaction, IQR: inter quartile range, SD: standard deviation

Table 4. Daily pDDI according to the mean number of medications per day, median (IQR)

Mean number of drugs Mild Moderate Severe p-value?
1)5.51=1.19 1(0-1.83) 0 (0-0.33) 0 (0-0) <0.001
2) 8.01+0.48 2.25 (0.82-3.66) 0 (0-0.78) 0 (0-0) <0.001
3) 9.53+0.44 4.57 (2.53-7.06) 0.50 (0-1.04) 0 (0-0.42) <0.001
4) 11.34x0.67 4.87 (3.20-9.54) 0.75 (0.10-1.11) 0 (0-0.23) <0.001
5)14.37+1.75 5.93 (3.20-8.40) 0.90 (0.21-1.44) 0 (0-0.49) <0.001
p-value' <0.001 <0.001 0.001

the Mann-Whitney U test was performed,

': Tests used in comparison between groups: Kruskal-Wallis test, p<0.05 was considered significant. In pairwise group comparisons, Bonferroni correction was applied, and

2: Tests used for intra-group comparison: Friedman test, p<0.05 was considered significant.
pDDI: potential drug-drug interaction, IQR: interquartile range
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were observed less frequently in the postoperative follow-up
group than in the neurological, respiratory, and shock groups
(p<0.001). Severe pDDI was also less common in the
postoperative follow-up group than in the respiratory system
and shock groups (p=0.017). The pDDI decreased from mild
to severe in all groups. Total pDDI results according to survival
and MV are shown in Table 7.

Total pDDI according to the number of systemic diseases

Patients were divided into 3 groups according to the
number of systemic diseases they had before admission.
Mild pDDI was found to be more common in groups with
more systemic disease (p<0.001). There was no significant

difference between the groups in terms of moderate pDDI
(p=0.285). Severe pDDI was more common in patients with
3 or more systemic diseases than in those with no systemic
disease (p=0.022). The pDDI decreased in all groups from
mild to severe (Table 8).

Total pDDI according to the APACHE Il score

Patients were divided into 3 groups in terms of APACHE ||
score, and pDDI values were compared. Mild and moderate
pDDI scores were higher in the 2 groups with an APACHE I
score of 20 or more (p<0.001 and p<0.006). There was no
significant difference in severe pDDI (p=0.713). The pDDI
decreased in all groups from mild to severe (Table 9).

Table 5. Total pDDI according to length of stay median (IQR)

Length of stay (days) Mild Moderate Severe p-value?
3-10 (n=192) 14.00 (4-36) 1.00 (0-5) 0 (0-0) <0.001
11-20 (n=50) 62.50 (29-107) 8.00 (2-19) 0 (0-3) <0.001
21-30 (n=21) 143.00 (54-171) 20.00 (7-34) 0 (0-11) <0.001
31 (n=13) 279.00 (147-370) 32.00 (11-61) 0 (0-8) <0.001
p-value' <0.001 <0.001 0.010

the Mann-Whitney U test was performed,

pDDI: potential drug-drug interaction IQR: interquartile range

": Tests used in comparison between groups: Kruskal-Wallis test, p<0.05 was considered significant. In pairwise group comparisons, Bonferroni correction was applied, and

2: Tests used for intra-group comparison: Friedman test, p<0.05 was considered significant.

Table 6. Total pDDI according to hospitalization diagnosis median (IQR)

Hospitalization diagnosis group Mild Moderate Severe p-value?
Neurological system (n=25) 41 (26-73) 8 (2-16) 0 (0-0) <0.001
Postoperative follow-up (n=35) 7 (3-19.5) 0 (0-2) 0 (0-0) <0.001
Respiratory system (n=118) 36 (9-76) 3 (0-9) 0(0-2) <0.001
Shock (n=89) 27 (7-73) 3(0-9) 0 (0-1) <0.001
Urinary system (n=9) 11 (7-36) 3 (1-4) 0 (0-0) 0.001
p-value' <0.001 <0.001 0.017

the Mann-Whitney U test was performed,

pDDI: potential drug-drug interaction IQR: interquartile range

' Tests used in comparison between groups: Kruskal-Wallis test, p<0.05 was considered significant. In pairwise group comparisons, Bonferroni correction was applied, and

2: Tests used for intra-group comparison: Friedman test, p<0.05 was considered significant.

Table 7. Total pDDI according to survival and mechanical ventilation median (IQR)

ICU Result Mild Moderate Severe p-value?
Alive (n=180) 16 (5-42) 1.5(0-7.5) 0 (0-0) <0.001
Exitus (n=96) 57.5 (29.5-107) 4.5 (2-15.5) 0 (0-2) <0.001
p-value' <0.001 <0.001 0.107

MV Support

Yes (n=183) 37 (12.5-84) 4 (1-12.5) 0 (0-1) <0.001
No (n=93) 9 (4-36) 0 (0-4) 0 (0-0) <0.001
p-value' <0.001 <0.001 0.243

': Tests used in comparison between groups: Kruskal-Wallis test, p<0.05 was considered significant,
2: Tests used for intra-group comparison: Friedman Test, p<0.05 was considered significant.
pDDI: potential drug-drug interaction IQR: interquartile range, ICU: Intensive Care Unit, MV: Mechanical Ventilation
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Table 8. Total pDDI according to the number of systemic diseases median (IQR)

Number of Systemic Diseases Mild Moderate Severe p-value?
No (n=23) 6 (1.5-25.5) 2 (0-9) 0 (0-0) <0.001
1-2 (n=138) 24.5 (5-57) 3 (0-8) 0 (0-0) <0.001
=3 (n=115) 39 (14.5-92) 3(0-12) 0 (0-2.5) <0.001
p-value' <0.001 0.285 0.022

the Mann-Whitney U test was performed,

pDDI: Potential Drug-Drug Interaction, IQR: interquartile range

': Tests used in comparison between groups: Kruskal-Wallis test, p<0.05 was considered significant. In pairwise group comparisons, Bonferroni correction was applied, and

2: Tests used for intra-group comparison: Friedman test, p<0.05 was considered significant.

Table 9. Total pDDI according to the APACHE Il Score as a median (IQR)

APACHE Il Score Mild Moderate Severe p-value?
0-19 (n=101) 14 (4-41) 2 (0-6) 0 (0-0) <0.001
20-29 (n=136) 30 (9-73) 3 (0-10) 0 (0-0) <0.001
Thirty or more (n=39) 45 (29.5-108.5) 5(1-18) 0 (0-2) <0.001
p-value' <0.001 <0.006 0.713

the Mann-Whitney U test was performed,

': Tests used in comparison between groups: Kruskal-Wallis test, p<0.05 was considered significant. In pairwise group comparisons, Bonferroni correction was applied, and

2: Tests used for intra-group comparison: Friedman test, p<0.05 was considered significant.
pDDI: potential drug-drug interaction IQR: interquartile range, APACHE II: acute physiology and chronic health evaluation

Discussion

In this study, we determined that as the number of
medications administered during intensive care stays
increased, the potential mild, moderate, and severe
drug-drug interactions detected by UpToDate increased.
Additionally, an increase in the length of stay in the ICU was
associated with an increase in pDDI.

Mild pDDI detected was approximately 10 times more
common than moderate pDDI. Mild pDDI has a minimal
impact on a patient’s clinic, or medication use is more likely
to benefit the patient. Moderate and severe pDDI is more
clinically significant and was found to be highest in the
patient group who used the most medication.

According to the results of our study, mild and moderate
interactions increased with the duration of ICU stay, whereas
no clear results were obtained for severe interactions. This
situation suggests that even though the patient’s stays is
long, physicians are careful not to use drugs together, which
may cause serious interactions. However, the possible
reasons why pDDls are less common in the postoperative
group are the shorter length of stay and the lower number of
medications used. Similarly, the fact that severe pDDI, but
not moderate pDDI, was found more frequently in patients
with more diseases before ICU admission can be explained
by the possibility of using multiple medications in patients
with multiple diseases. Another explanation may be that
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intensive care physicians have low levels of knowledge
about the drugs used outside intensive care.

In the study conducted by Uijtendaal et al. (11), who
obtained similar results to those obtained in the current
study, 54% of the patients were exposed to at least one
pDDI on 27% of the hospitalization days. In the same study,
the number of days and number of patients exposed to
=1 pDDI increased in patients with long-term stay in the
ICU, high expected mortality rate according to APACHE IV,
chronic diseases, and high number of medications used,
in patients who received MV support, and who died in
intensive care. In addition, similar to our results on the effect
of length of stay, Gutiérrez-Valencia et al. (12) found in their
study that the number of medications used temporarily
during ICU stay increased significantly and PIIE increased
due to this increase.

In the meta-analysis conducted by Fitzmaurice et al.
(13) to investigate pDDIs in ICUs, it was emphasized that
58% of patients admitted to the ICU may be exposed to at
least one pDDI. It has been stated that higher-risk drugs are
typically given to critically ill patients compared with other
patient populations; therefore, pDDIs may occur between
1 and 10 times per patient. In another meta-analysis, 67%
of ICU patients were exposed to at least one pDDI (14).
In this study, the daily and total values of mild pDDI were
significantly higher than those of moderate and severe
pDDI. However, our findings of moderate and severe
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interactions, which are more clinically significant, were
similar to those of Fitzmaurice et al. (13).

Many studies (2, (2,15,16), such as Jain et al. (17), have
emphasized that as age increases, systemic diseases
increase, and the number of drugs used may increase
accordingly. It has been observed that the pDDI increases
with the number of drugs used. Similar results were
obtained in our study.

Rodrigues et al. (18) showed that the duration of
intensive care stay was longer in patients with more severe
pDDlIs. In our study, mild, moderate, and severe pDDlIs
increased as the duration of intensive care stay increased.
Depending on the severity of the critical illness, the length
of stay of patients in ICUs may vary, and patients may
receive complex treatments during this period. The cause
and effect relationship between patients with a high number
of pddises and prolonged stay in intensive care is not clear.
Although long periods of stay in the ICU increase the risk
of pDDI, negative clinical responses caused by pDDI may
also prolong the stay of patients in the ICU.

It has been shown that prolonged mechanical ventilation
due to sedation, fluid overload, and exceeding therapeutic
drug concentrations are less common in ICUs where
clinical pharmacologists play an active role (19). Although
pharmaceutical care is practiced across many disciplines,
critically ill patients require additional evaluation due to the
complexity of medication regimens and disease states. We
are aware of the importance of clinical pharmacologists as
a part of a multidisciplinary team. In addition to all these
positive aspects, they can also contribute to the training of
intensive care teams.

Medication errors are more common in patients with
multiple drug use, long hospital stays, and organ failure.
In this regard, we believe that ICUs are very important in
terms of treatment planning, administration, monitoring,
and evaluation of results. Electronic order systems warn
healthcare professionals about the appropriate dosage,
correct drug selection, and drug-drug interactions when
creating a treatment plan. For this reason, we believe it
is useful to use an electronic order system that warns the
physician who decides on the treatment and the nurses
who apply it to minimize the margin of error in ICUs where
a patient-based treatment plan is made.

Although drug combinations causing interactions were
not recorded in our study, combinations of combivent
and quetiapine and of combivent and carvedilol are the
most common combinations that cause severe pDDI. In

our study, severe pDDI was detected much less frequently
than moderate and mild pDDI. We believe that this may
have occurred because physicians are better aware of the
contraindicated use of drug combinations.

Some enteral nutrition products and blood products
are not available in the database used to detect pDDI. The
interactions of the ingredients in these treatments with other
drugs were not evaluated.

As a result, in the current study, in the screening
performed on critically ill patients with the UpToDate mobile
application, it was determined that the PDDI increased as
the number of drugs used in the ICU increased, and that
there was a relationship between length of stay and pDDI
rates.
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Appendix Table 1. Patient characteristics

Appendix Table 3. Hospitalization diagnoses and diagnosis

groups

Respiratory system
diseases

Acute respiratory failure,
postoperative respiratory distress

Shock

Gunshot injury, decompensated
heart failure, hemorrhagic shock,
multitrauma, postoperative
hemorrhagic shock, sepsis/septic
shock

Postoperative follow-up

Postoperative follow-up

Neurological system
diseases

Ischemic CVO, post CPR care,
status epilepticus, subdural
hematoma

Urinary system
diseases

Renal transplantation, acute kidney
Injury, metabolic acidosis

CVE: cerebrovascular Event, CPR: cardiopulmonary resuscitation

Sex n(%)

Male 153(55.4)
Female 123(44.6)
Age

(Mean = SD) 60.98+17.11
Median (Min-Max) 62.00(14-88)
Age Groups n(%)

12-19 6(2.2)

20-39 29(10.5)
40-59 70(25.4)

60 and older 171(62.0)
BMI

(Mean = SD) 24.60+5.89
BMI n(%)
Underweight (<18.5) 29(10.5)
Normal weight (18.5-24.9) 125(45.3)
Overweight (=25) 122(44.2)

BMI: body mass index

Appendix Table 2. Distribution of patients’ clinical condition

characteristics

APACHE 1l Score
(Mean = SD) 22.22+7.35
Hospitalization diagnosis n(%)
Acute respiratory failure 95(34.4)
Septic shock 41(14.9)
Postoperative follow-up 35(12.7)
Postoperative respiratory distress 23(8.3)
Postoperative hemorrhagic shock 22(8.0)
Care after cardiopulmonary resuscitation 14(5.1)
Sepsis 12(4.3)
AKI, metabolic acidosis 8(2.9)
Hemorrhagic shock 6(2.2)
Ischemic cerebrovascular event 5(1.8)
Subdural hematoma 5(1.8)
Gunshot wound 4(1.4)
Decompensated heart failure 3(1.1)
Multitrauma 1(0.4)
Renal transplantation 1(0.4)
Status epilepticus 1(0.4)
Hospitalization diagnostic group n(%)
Respiratory system disease 118(42.8)
shock 89(32.2)
Postoperative follow-up 35(12.7)
Neurological system disease 25(9.1)
Urinary system disease 9(3.3)
MV support n(%)
There is 183(66.3)
None 93(33.7)

APACHE Il Score: Acute Physiology and Chronic Health Evaluation (Il) score, AKI:

acute kidney injury, MV: mechanical ventilation
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