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Background: Drug-induced acute kidney injury (DIKI) is a common adverse drug
reaction event but is less known in pediatric patients. The study explored the DIKI in
Chinese pediatric patients using the Pediatric Intensive Care database (PIC).

Method: We screened pediatric patients with acute kidney injury (AKI) using the
KDIGO criteria from the PIC and then assessed the relationship between their drugs
and DIKI using the Naranjo scale. For the fifteen frequently used DIKI-suspected
drugs, we divided patients into drug-exposed and non-exposed groups, using the
outcome of whether DIKI was presented or not. Propensity score matching (PSM)
was used to control for the effects of four confounders, age, gender, length of
hospital stay, and major diagnosis. Unconditional logistic regression was used to
identify statistically significant differences between the two groups.

Results: A total of 238 drugs were used 1,863 times by the 81 patients with DIKI
during their hospital stay. After screening the Naranjo scale to identify the top
15 suspected DIKI drugs with a high frequency of use, we found that furosemide
injection (p = 0.001), midazolam injection (p = 0.001), 20% albumin prepared
from human plasma injection (p = 0.004), fentanyl citrate injection (p = 0.001),
compound glycyrrhizin injection (p = 0.026), vancomycin hydrochloride for
intravenous (p = 0.010), and milrinone lactate injection (p = 0.009) were
associated with DIKI.

Conclusion: In critically ill pediatric patients, DIKI is more likely to occur after using
furosemide injection, midazolam injection, 20% albumin prepared from human
plasma injection, fentanyl citrate injection, compound glycyrrhizin injection,
vancomycin hydrochloride for intravenous, milrinone lactate injection.
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Introduction

AKI is a common problem in hospitalized children, and
its overall incidence can be as high as 33.7% (Xu et al., 2018;
Feiten et al., 2019). It is also associated with higher mortality
and sequelae and may lead to chronic kidney disease in
adulthood (Kaddourah et al., 2017; Levey and James,
2017). As the use of drugs is unavoidable in pediatric
patients in intensive care, the identification and attention
to nephrotoxic drugs play a key role in reducing morbidity as
well as mortality in this population (Slater et al., 2017; Joyce
et al.,, 2019). There has been a great deal of research into
drug-induced kidney injury in adult inpatients. It is shown
that the use of drugs such as NSAIDs and diuretics is an
independent risk factor for AKI in adult hospitalized
patients (Yu C. et al., 2020). The use of iodine-based
contrast media can also lead to acute kidney injury during
hospitalization and eventually to persistent renal
insufficiency or end-stage renal disease (Cheng et al.,
2020; Weisbord et al, 2020). In addition, prolonged
antibiotic therapy with vancomycin also greatly increases
the risk of acute kidney injury (O’Callaghan et al., 2020).
Immune-related adverse events caused by immune
checkpoint inhibitors when used in cancer treatment can
affect the kidneys, leading to acute kidney injury associated
with immune checkpoint inhibitor therapy (Meraz-Mufioz
etal., 2020). There is also a series of studies on drug-induced
kidney injury in pediatric inpatients. It was found that
increased exposure to nephrotoxic drugs was associated
with the development of AKI in pediatric inpatients
(Searns et al., 2020). The use of drugs such as NSAIDs
and proton pump inhibitors, which are more common in
hospitalized children, also increases the risk of acute kidney
injury during hospitalization (Xu et al., 2018; Su et al., 2021).
Antibacterial drugs such as vancomycin and aminoglycoside
antibiotics can affect renal function through different
mechanisms of action, leading to acute kidney injury in
children (Downes et al,, 2017; Downes et al., 2020).
Medication needs to be used with even greater caution in
the complex conditions of the intensive care unit. However,
there is still a lack of systematic research on the relationship
between medications in this setting and the development of
acute kidney injury.

Here, we used the PIC database to study 13,449 patients at
the Children’s Hospital of Zhejiang University School of
Medicine from 2010 to 2019 (Zeng et al, 2020), mainly
collecting information on serum creatinine values and
medication use of patients. The purpose of this study was
to analyze the type and distribution of drugs for DIKI in
pediatric patients and explain the occurrence of AKI by the
mechanism of medications, to provide medical advice for

children.
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Methods
Study population

We conducted a retrospective case-control study, using
the PIC database. The pediatric in-patients aged between
1 month and 18 years were included in the study
(Ingelfinger et al., 2016; Xu et al., 2018). Patients with one
of the following conditions were excluded: 1) age less than
1 month; 2) lacking records of prescriptions; 3) less than two
serum creatinine tests; 4) baseline creatinine beyond the
normal range; 5) an admitting diagnosis of acute renal
failure (community-acquired AKI), chronic kidney disease,
end-stage renal disease, renal transplantation, urinary tract
infection, or pyelonephritis; 6) unexplained high serum
creatinine values or low serum creatinine values (may be
data entry errors). Physician-diagnosed AKI on admission
or at discharge was determined according to the International
Coding Definitions Version 10 (ICD-10).

Data collection

Demographic data were abstracted from the database,
including age and sex from ADMISSION, the name, and dose
of drugs from PRESCRIPTION, and serum creatinine values
from LABEVENT. When the difference between the two
serum creatinine values met one of the Kidney Disease
Improving Global Outcomes (KDIGO, 2012), patients
were judged to have AKI. We considered that the AKI
occurred when the earliest test of serum creatinine
defining AKI happened. As the frequency of serum
creatinine testing varied between pediatric patients, we
also calculated and recorded the time difference between
their serum creatinine test at the time of AKI and the
previous one. Drug usage was defined as all the drugs the
patient used before AKI.

Identification of AKI

We used the KDIGO criteria to screen the patients with
AKI in the PIC database, where AKI is defined as an increase
in serum creatinine by 0.3 mg/dl within 48 h or a 50% increase
in serum creatinine from the baseline within 7 days. Because
no urine output was recorded in the database, we only used
serum creatinine values to define AKI. The database only
records patients’ data after admission, so we used the lowest
serum creatinine level on the hospitalized days as the baseline
serum creatinine level. Meanwhile, the baseline value was
required to be within the normal range (Siew and Matheny,
2015).
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Relevance evaluation between drugs
and AKI

Combined with patients’ drug usage during hospitalization,
the Naranjo scale was used to further judge DIKI patients and
DIKI suspected drugs on the AKI patients screened from the PIC
database (Naranjo et al., 1981). The relevance evaluation of the
criteria was: affirmative: >9 points; very likely: 5-8 points;
possible: 1-4 points; impossible: <0 points. All cases with a
score greater than 1 were considered DIKI, and the drugs
which had a score greater than Iwere considered DIKI-
suspected signals.

Validation of suspected drugs

After scoring the drugs using the Naranjo scale, we screened
for suspected drugs associated with the occurrence of DIKI.
Among these DIKI-suspected signals, the 15 most frequently
used drugs were further analyzed. We divide patients from the
PIC database into drug-exposed and non-exposed groups, with
DIKI as an outcome. The inclusion and exclusion criteria for
patients in both groups were consistent with the Identification of
AKI section above. PSM was using for 15 drugs to adjust four
confounders, including age, sex, length of stay, and major
diagnosis, with two groups matched with a ratio of 1:1 by
setting the caliper value (Yu Y. et al, 2020). After matching,
unconditional logistic regression was performed on both groups
to investigate the relationship between the suspected signals and
DIKI. Chi-square test was used to compare mortality between the
two groups.

Statistical analysis

Descriptive analysis was used to present the medication
information of the patients. Categorical variables are expressed
using frequency. PSM was performed using R4.1.1 software, the
“MatchIt” package version 4.4.0. The unconditional logistic
regression and chi-square test were performed for the exposed
and unexposed groups using SPSS version 18.0 statistical
software. p < 0.05 indicates that the difference is statistically
significant.

Results

Clinical characteristics of pediatric
patients with DIKI

We screened 13,449 patients from the PIC database. A

total of 178 patients met the age requirement and were rated as
having developed AKI according to the KDIGO criteria.
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However, 79 patients with AKI were excluded from the
study due to the absence of prescriptions. According to the
Naranjo scale, 1 patient had a case score of 5 and was
considered likely to have DIKI, and 80 patients had a case
score of 1-4 and were considered likely to have DIKI, leaving
4 patients with a case score <0. After a careful review of the
prescriptions for 85 patients with AKI, 81 patients considered
to be potentially associated with DIKI were included in the
study.

The clinical features of patients with DIKI are shown below
(Table 1). 66.7% of the 81 patients included in the study with
DIKI were male and 33.3% were female, giving a male to female
ratio of 2:1. Overall, 45.7% of pediatric patients were aged
1 month to 1year, 43.2% were aged 2-10 years, and 11.1%
were aged 11-18 years. The top two major diseases were
tumors (24.7%) and respiratory diseases (18.5%). Because of
different status of the pediatric patients or incomplete
database records, the frequency of serum creatinine testing
was 42% (n = 34) of DIKI patients tested twice within 24h,
24.7% (n = 20) of patients tested once within 24h and 33.3% (n =
27) of patients tested once more than 48 h. There were 43.2% of
DIKI patients in Stage 1, 24.7% in Stage 2, and 32.1% in Stage
3 according to the KDIGO criteria. Their median length of stay
was 13 days (6, 22.5), and 48.1% of patients died during their stay.
Before discharge or death, renal function was fully recovered in
17.3% of patients, partially recovered in 21.0% of patients, and
not recovered in 61.7% of patients.

For pediatric patients with different AKI Stage, their use of
suspected DIKI drugs is largely similar (Supplementary Table
S1). This is also shown in pediatric patients with different renal
recovery (Supplementary Table S2).

Screening for suspected DIKI signals

A total of 238 drugs were used 1,863 times by 81 patients
with DIKI during their hospital stay. We evaluated all drugs
used before AKI using the Naranjo scale. Overall, The Naranjo
score for 102 kinds of drugs was <0, for 134 kinds of was 1-4,
for 2 kinds of drugs was 5. We considered that 136 kinds of
drugs with Naranjo score greater than 1 were likely to be
associated with the occurrence of AKI. About the
136 suspected DIKI drugs, 5.29% were systemic hormone
preparations, 14.21% were anti-infectives, 5.15% were
NSAIDs, 6.13% were respiratory system drugs, 1.11% were
anti-tumor agents and immunomodulators, 16.57% were
nervous system drugs, 8.77% were digestive and metabolism
drugs, 11.14% were diuretics, 9.19% were cardiovascular system
drugs, 18.38% were drugs related with the blood and blood-
forming organs, and 4.04% belonged to other categories
(Figure 1). After excluding drugs with Naranjo scores <0,
the frequency of medication use in the 81 patients with DIKI
was compiled (Supplementary Table S3).
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TABLE 1 Demographic information and clinical characteristics of
patients with drug-induced kidney injury.

N (%)
Gender
Male 54 (66.7%)
Female 27 (33.3%)
Age

Infancy,1 mo to 1 yr

Childhood, 2-10 years

37 (45.7%)
35 (43.2%)
Adolescence, 11-18 years 9 (11.1%)
Major Diagnosis

20 (24.7%)
15 (18.5%)

Neoplasms

Respiratory system

Blood and blood-forming organs 8 (9.9%)

Congenital malformations, deformations and chromosomal 8 (9.9%)
abnormalities

Circulatory system 7 (8.6%)

Nervous system 6 (7.4%)

Digestive system 5 (6.2%)

Injury, poisoning and certain other consequences of external 4 (4.9%)
causes

Endocrine, nutritional and metabolic diseases 2 (2.5%)

musculoskeletal system and connective tissue 2 (2.5%)

Symptoms, signs and abnormal clinical and laboratory findings, 2 (2.5%)
not elsewhere classified

Genitourinary system 1 (1.2%)

External causes of morbidity and mortality 1(1.2%)
AKI stage

Stage 1 35 (43.2%)

Stage 2 20 (24.7%)

Stage 3 26 (32.1%)

Length of stay, d 13

(6, 22.5)

In-hospital death

Yes 39 (48.1%)

No 42 (51.9%)
Renal Recovery

14 (17.3%)

17 (21.0%)

50 (61.7%)

Full Recovery
Partial Recovery

Failure to Recovery

Abbreviation: AKI, acute kidney injury.

Validation of DIKI signals

These drugs were used in the top 15 of all drugs used in the
81 patients with DIKI, with furosemide injection being the most
frequently used (Figure 2). There were 1,417 cases in which
furosemide injection was used, along with 1,096 cases with
midazolam injection, 1,273 cases with 20% albumin prepared
from human plasma injection, 792 cases with fentanyl citrate
injection, 1,134 cases with ibuprofen suspension, 1,704 cases with
diazepam injection, 1,162 cases with methylprednisolone sodium
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succinate for injection, 738 cases with compound glycyrrhizin
injection, 468 cases with vancomycin hydrochloride for
1,222 with
injection, 506 cases with milrinone lactate injection, 803 cases

intravenous, cases adrenaline hydrochloride
with meropenem for injection, 688 cases with human
immumoglobulin for intravenous injection, 804 cases with
aminomethylbenzoic acid injection, and 1,015 cases with
S4).  After

separately using logistic

etamsylate injection (Supplementary Table

conducting statistics on them
regression, we found that 7 drugs were found to be associated
with the development of DIKI. Vancomycin hydrochloride for
intravenous (p = 0.010, OR = 14.40, 95%CI = 1.89-109.96) as a
highly effective diuretic and nephrotoxin furosemide injection
(p = 0.001, OR = 12.71, 95%CI = 3.00-53.75) were strongly
associated with DIKI. The pediatric patients in ICU using them
independently increased the odds of DIKI. In our result, it
appeared the anaesthetics midazolam injection (p = 0.001,
OR = 8.16, 95%CI = 2.45-27.17), fentanyl citrate injection
(p = 0.001, OR = 7.87, 95%CI = 2.35-26.31) could also
increase the risk of DIKI. In additions, milrinone lactate
injection (p = 0.009, OR = 7.17, 95%CI = 1.62-31.72), 20%
albumin prepared from human plasma injection (p = 0.004,
OR = 4.25, 95%CI = 1.60-11.32), and compound glycyrrhizin
injection (p = 0.026, OR = 3.55, 95%CI = 1.16-10.83) (Table 2).
To explore the impact of drug use on patient mortality, we also
compared the mortality rates of the two groups. We found that
mortality rates were higher in the exposed group than in the
unexposed group, except for milrinone lactate injection
(Supplementary Table S5).

Discussion

In the current study, we evaluated patients in the PIC
database for AKI according to the KDIGO criteria. Then,
using the Naranjo scale, we determined the correlation
between patients’s AKI and the medications used during
hospitalization, and further validated the above judgments
using statistical analysis. Most of the drugs that led to DIKI in
patients belonged to drugs related to the blood and blood-
forming organs, nervous system drugs, and diuretics
(Figure 1). Meanwhile, among the suspected drugs associated
with AKI, furosemide injection, midazolam injection, and 20%
human albumin injections were considered to be highly
associated with the occurrence of DIKI. This result deepens
our understanding of nephrotoxic drugs and provides
inspiration to search for new signals of DIKI.

After further validation of 15 drugs, we found that 7 drugs were
considered to be correlated with the occurrence of AKI. They were
furosemide injection, midazolam injection, 20% albumin prepared
from human plasma injection, fentanyl citrate injection, compound
glycyrrhizin injection, vancomycin hydrochloride for intravenous,

and milrinone lactate injection. As two drugs closely associated with
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Anti-tumour agents and
immunomodulators, 1.11%

Systemic hormone preparations,
5.20%

FIGURE 1
Drug categories and high frequency of drug for Pediatric
patients with DIKI. Abbreviation: DIKI, drug-induced kidney injury.
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FIGURE 2
The suspected DIKI drugs. Abbreviation: DIKI, drug-induced
kidney injury.

AKI, vancomycin hydrochloride for intravenous and furosemide
injection have been the subject of many relevant studies so far.
Numerous studies have shown that critically ill patients who have
used vancomycin are more likely to develop AKI and that
vancomycin-associated nephrotoxicity is often associated with
higher serum vancomycin levels (Hanrahan et al, 2015; Feiten
et al, 2019). The mechanism by which vancomycin causes the
onset of AKI remains poorly understood, but it is currently believed
that the oxidative effects of vancomycin lead to renal tubular
ischemia (Elyasi et al, 2012). Pathology reports showing acute
tubular necrosis have also been reported in pediatric patients
with vancomycin-induced AKI who underwent renal biopsy (Wu
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et al, 2007). Unlike vancomycin, furosemide injection is not a
nephrotoxic drug. It can be used to treat oedema caused by
diseases such as congestive heart failure and cirrhosis (Joannidis
et al.,, 2019; Zhao et al., 2020). When renal perfusion is inadequate,
furosemide can reduce the potential risk of tubular injury due to
ischaemia by inhibiting the Nn-2Cr co-transporter (NKCC2),
reducing ion channel activity and decreasing cellular oxygen
consumption. However, prior fluid replacement is required to
correct hypovolemia, otherwise the use of furosemide in
hypovolemic patients is likely to promote the development of
AKI (Shah et al, 2017; Joannidis et al, 2019). It has also been
demonstrated that the use of furosemide in pediatric patients in
intensive care units increases the risk of AKI in patients (Slater et al.,
2017). In our results, the proportion of patients who used
furosemide injection and developed a DIKI with a preliminary
diagnosis of heart disease was particularly low. Thus, we ruled
out this possibility of AKI occurring as a result of cardio-renal
syndrome. From our results, it appears that the use of furosemide
can increase the risk of AKI in pediatric patients. Before using
furosemide in critically ill patients, it is important to note the status
of patients. The 20% albumin prepared from human plasma
injection can be used to treat shock due to blood loss or burns,
elevated cranial pressure due to cerebral edema and injury, or edema
or ascites due to cirrhosis and renal disease. We can draw inspiration
from the hypothesis of renal failure described by Moran and
Kapsner (Moran and Kapsner, 1987): Glomerular Filtration Rate
(GFR) is related to the imbalance of renal perfusion pressure and
oncotic forces at the membrane of the glomeruli; when the colloid
osmotic pressure increases, glomerular filtration decreases or stops.
It can be used to correct blood volume deficiencies and maintain
plasma colloid osmotic pressure. A studies found that the use of
hypertonic albumin injections may increase the risk of AKI in
patients needing fluid resuscitation for shock (Schortgen et al,, 2008).
In addition, a study had also found that albumin administration is
associated with an increased risk of AKI after cardiac surgery in a
dose-dependent manner (Frenette et al.,, 2014). However, as can be
seen from the distribution of our patients’ major diagnosis (Table 1),
the proportion of DIKI patients with heart disease was not high
(8.6%). We also used PSM in the exposed and non-exposed groups
to avoid the effect of the primary diagnosis on the outcome. When
using 20% Human Albumin Injection, excessive blood volume may
result once the infusion dose and infusion rate are not adjusted to the
patient’s circulatory status. Continued supplementation of human
albumin in the presence of excess blood volume can exacerbate the
patient’s risk of AKI. Therefore, when using this drug, it is important
to focus on the patient’s circulatory status first to prevent the
development of DIKI. Midazolam is a sedative drug, which is
commonly used for endoscopic procedures, general anesthesia,
and sedation of patients with tracheal intubation and mechanical
ventilation. Fentanyl citrate injection, a drug commonly used in
compound general anesthesia today, is frequently used for sedation
and analgesia before, during, and after anesthesia. Midazolam and
fentanyl are commonly used in pediatric intensive care units
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TABLE 2 Exposure and non-exposure of suspected drugs and the risk of DIKI.

Drug ID Drugs name Exposed Unexposed Beta P OR (95%CI)
group group
+ - + -
1 Furosemide Injection 25 1,392 2 1,415 2.54 0.001 12.71 (3.00-53.75)
2 Midazolam Injection 24 1,072 3 1,093 2.10 0.001 8.16 (2.45-27.17)
3 20% Albumin Prepared From Human Plasma Injection 21 1,252 5 1,268 1.45 0.004 4.25 (1.60-11.32)
4 Fentanyl citrate Injection 23 769 3 789 2.06 0.001 7.87 (2.35-26.31)
5 Ibuprofen Suspension 14 1,120 7 1,127 0.70 0.132 2.01 (0.81-5.00)
6 Diazepam Injection 15 1,689 14 1,690 0.07 0.852 1.07 (0.52-2.23)
7 Methylprednisolone sodium succinate for Injection 13 1,149 1,153 0.37 0.394 1.45 (0.62-3.40)
8 Compound Glycyrrhizin Injection 14 724 4 734 1.27 0.026 3.55 (1.16-10.83)
9 Vancomycin Hydrochloride for Intra Venous 14 454 1 467 2.67 0.010 14.40 (1.89-109.96)
10 Adrenaline Hydrochlaride Injection 9 1,213 9 1,213 0.00 1.000 1.000 (0.40-2.53)
11 Milrinone Lactate Injection 14 492 2 504 1.97 0.009 7.17 (1.62-31.72)
12 Meropenem for Injection 10 793 9 794 0.11 0.818 1.11 (0.45-2.75)
13 Human Immumoglobulin for Intravenous Injection 11 677 7 681 0.46 0.347 1.52 (0.61-4.10)
14 Aminomethylbenzoic Acid Injection 10 794 9 795 0.11 0.818 1.11 (0.45-2.75)
15 Etamsylate Injection 9 1,006 11 1,004 -0.203 0.654 0.82 (0.34-1.98)
Abbreviation: DIKI, drug-induced kidney injury; OR, odds ratio.
(PICUs). The UK Pediatric Intensive Care Society’s consensus have extracellular calcium into cells, increased intracellular free

recommended the combination of midazolam and fentanyl in
continuous infusion as the first choice for sedation/ analgesia in
PICUs patients (Playfor et al, 2006). Fentanyl belongs to the
synthetic class of opioid receptor agonists. Opioids can cause
kidney damage by causing excessive sedation, hypoxia and
decreased renal blood flow in pediatric patients (Schenk et al.,
1995; Feng et al, 2015 Mallappallil et al, 2017). Midazolam
Injection belongs to the benzodiazepine group of drugs and is
also often used in combination with fentanyl injection in our
results, which can make it more dangerous and more likely to
lead to excessive sedation and cause AKI. Therefore, pediatric
patients should be alert to the development of AKI when using
midazolam injection and fentanyl citrate injection, especially when
they are used in combination. Compound glycyrrhizin injection can
be used to treat chronic liver disease, improve abnormal liver
function, and treat eczema, dermatitis, and urticaria. Its main
component is glycyrrhizin, which is extracted from Glycyrrhiza
glabra (Deutch et al, 2019). There are no studies on the
association of Compound glycyrrhizin injection with the
development of AKI and it is not clear what causes it to occur.
However, its structure is similar to that of aldosterone, which enables
it to mimic the sodium-retaining and potassium-removing effects of
aldosterone. It can also inhibit the activity of 11B-hydroxysteroid
dehydrogenase, leading to the increased release of other aldosterone-
like components and resulting in the development of hypokalemia.
Once hypokalaemia occurs, it may lead to dysfunction of the
calcium entry of

sodium-potassium  pump, extracellular
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calcium ion concentration, activation of intracellular proteases by
calcium overload, causing necrosis of myocytes and muscle fibres,
release of harmful components into the extracellular fluid and blood,
and ultimately renal impairment. Meanwhile, milrinone lactate
injection is primarily used for the short-term treatment of
patients with acute decompensated heart failure. In pediatric
patients, it can be used to prevent cardiac output syndrome after
cardiac surgery. These patients are likely to be treated with
Cardiopulmonary bypass (CPB) at the same time. It has been
reported that there is a significant association between the
perioperative use of milrinone and acute kidney risk or injury in
pediatric patients who have received CPB (Chiravuri et al., 2011).
However, CPB has also been shown to be a risk factor for the
development of AKI in pediatric patients (Aydin et al, 2012;
Pedersen, 2012). Thus, we cannot clarify the effect of milrinone
lactate injection on the development of AKI in pediatric patients
other than the effect of CPB, but the use of milrinone injection in
pediatric patients receiving CPB may also increase the risk of AKL

In our study, there are several shortcomings. First of all, due
to the small sample of patients, it is hard to explore the factors
influencing adverse drug reactions. It is an urgent need for larger
population-based studies to validate and further investigate the
drugs that we found to be associated with the occurrence of AKI.
Secondly, as it was a retrospective study using a secondary
database, the information recorded in the database on the
patients will not exactly match the purpose of our study, and
for these patients we need to exclude. Half of patients were
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excluded due to missing records of medication information or
apparently incorrect records of data. Third, there are many
factors that can contribute to the development of AKI in the
PICU and medication is only one part of them. We learned that
some factors such as hemodynamic status and cardiac surgery
were risk factors for the development of AKI, but we were unable
to include these important factors in our analysis because no such
information was available in the database for the duration of the
patient’s hospitalization.

Our study found that furosemide injection, midazolam
injection, 20% albumin prepared from human plasma injection,
fentanyl citrate injection, compound glycyrrhizin injection,
vancomycin hydrochloride for intravenous and milrinone lactate
injection were risk factors for the development of AKT in critically ill
pediatric patients. These results suggest that, because of the many
complex factors that may be encountered in critical care units, the
administration of medications for these patients needs to be more
rigorous and rational, according to their own conditions, to avoid
adverse effects caused by these drugs, as much as possible.

Conclusion

In order to search for drugs associated with critically ill
pediatric patients with DIKI, we assessed and validated the
relationship between patients and suspected drugs, screening
patients in the PIC database, finally we found some drugs related
to DIKI. We hope to provide some reference for physicians and
pharmacists when administering drugs to critically ill pediatric
patients to reduce adverse reactions of drugs.
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