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The safety of daptomycin in infants under 1 year old remains uncertain. This study aimed to identify 
signals potentially associated with daptomycin use in this special population based on the Food 
and Drug Administration adverse event reporting system (FAERS). Real-world pharmacovigilance 
research was conducted on the FAERS database from Q1 2004 to Q2 2024. Disproportionality analyses, 
including reporting odds ratio (ROR), proportional reporting ratio (PRR), multi-item gamma Poisson 
shrinker (MGPS), and Bayesian confidence propagation neural network (BCPNN), were used to assess 
the strength of AEs signals for daptomycin. A subgroup analysis was conducted on the data from 
the past 5 years to further explore the association between AEs and daptomycin. A total of 96 AEs 
of daptomycin as the primary suspected drug used in infants under 1 year old were reported, and 8 
risk signals involving 3 system organ classes(SOCs) were identified as simultaneously meeting the 4 
algorithms. The strongest associations were observed for hepatobiliary disorders (ROR 8.54), renal 
and urinary disorders (ROR 4.55), infections and infestations (ROR 3.68) in SOCs, and the top 4 signal 
intensities of AEs were hepatic cytolysis (ROR 297.93), drug reaction with eosinophilia and systemic 
symptoms (DRESS) (ROR 92.54), acute kidney injury (ROR 20.99), hypotension (ROR 14.10). In the 
subgroup analysis, 4 positive risk signals for AEs were identified, which were distributed across 3 
SOCs. Among these, hepatobiliary disorders (ROR 10.98) topped the list. The strongest associations 
were observed for hepatic cytolysis (ROR 226.08), DRESS (ROR 110.04) in positive risk signals. The 
results highlight the new daptomycin AEs signals in younger infants and provide vital risk monitoring 
and identification support. In our analysis, hepatic cytolysis and DRESS were the most significant 
risk signals, and no positive signals related to the nervous system were observed. Additionally, due 
to the limitations of the FAERS, the correlation between AEs and daptomycin warrants cautious 
interpretation, and further explorations in the future are required.
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Daptomycin, a novel cyclic lipopeptide antibiotic, has been approved for the treatment of complicated skin and 
skin structure infection (cSSSI), Staphylococcus aureus bloodstream infections (S. aureus bacteremia) in adults 
and pediatric patients aged 1–17 years, and right-sided infective endocarditis in adults1. In vitro studies have 
demonstrated that the effect of daptomycin on cell membranes is concentration-dependent. It causes bacterial 
membrane depolarization by promoting potassium ion efflux and arrests DNA, RNA, and protein synthesis, 
resulting in bacterial cell death2,3. Therefore, daptomycin possesses rapid bactericidal activity and a very low 
potential for the development of resistance4. It is effective against most gram-positive organisms, including 
Staphylococcus and Enterococcus species resistant to vancomycin, linezolid, and quinupristin/dalfopristin5.

cSSSI and S. aureus bacteremia caused by Staphylococcus aureus, including methicillin-resistant Staphylococcus 
aureus (MRSA), are common and challenging infections among children worldwide6–8. Studies conducted from 
2015 to 2019 reported a total of 2747 cases of infections caused by gram-positive bacteria in children aged 17 
years old and younger, specifically with skin and skin structure infections. Staphylococcus aureus was identified 
as the primary pathogen across all age groups, with MRSA being most prevalent in the group of children aged 
1 year old or younger9.
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Daptomycin, vancomycin, and linezolid are commonly used to treat MRSA infection in pediatric patients. 
Pharmacokinetic (PK) studies of daptomycin have been reported in infants 1–17 years of age with proven or 
suspected gram-positive infection10–15. However, there is very little relevant data regarding the use of daptomycin 
in infants under 1 year old. The safety of daptomycin in treating gram-positive infections has not been 
systematically and comprehensively evaluated in younger infants. Besides, daptomycin is excreted unchanged by 
the kidney16,17, studies have shown that children have a greater renal clearance of daptomycin than adults11,18, 
which means that children need a larger dose of daptomycin than adults for the treatment of positive bacterial 
infections, which undoubtedly makes clinicians concerned about the safety of large doses of daptomycin in 
children at younger ages.

Daptomycin for injection is not recommended for pediatric patients under 1 year old due to the risk of 
potential effects on muscular, neuromuscular, and/or nervous systems (either peripheral and/or central) 
observed in neonatal dogs. However, daptomycin is a trade-off choice to save the infant’s life when infected with 
multidrug-resistant gram-positive bacteria such as vancomycin-resistant staphylococci.

In contrast to the data available for adults, there is limited information to determine the efficacy and safety of 
daptomycin in infants. No systematic analyses of infants under 1 year old have been published to date, and there 
is a lack of large-scale clinical trials, with only scattered case reports available11,19,20. Therefore, it is necessary 
to comprehensively summarize the AEs of daptomycin in infants under 1 year old based on real-world data to 
identify statistical associations between daptomycin exposure and AEs in younger infants. Our research team 
used data mining algorithms to extract and analyze daptomycin AEs based on the FAERS database to address 
the lack of research in this area.

FAERS is the most comprehensive global database for spontaneously reported adverse drug reactions21. It 
monitors and evaluates the safety of drugs after they are marketed by collecting and analyzing AE reports, helping 
the FDA identify potential drug safety issues and take timely measures to protect public health22. The FAERS 
database receives reports from multiple sources, including drug manufacturers, healthcare professionals, and 
consumers. These reports are coded using Medical Dictionary for Regulatory Activities (MedDRA) and include 
information on drug-related AEs, medication errors, and product quality complaints, among other details, with 
updates made quarterly22. Researchers have extensively employed data mining algorithms to conduct post-
marketing safety surveillance and re-evaluate medications using FAERS databases23–26. The FAERS database 
contains some AEs associated with the use of daptomycin in infants under 1 year old from around the world 
over a period of more than a decade. We used data mining techniques to analyze this data in order to identify 
statistical associations between daptomycin exposure and AEs in younger infants and to provide clinicians 
with information beyond scattered case reports. However, FAERS also has some limitations, such as unclear 
causality, voluntary reporting, and incompleteness, which need to be overcome through further research and 
verification27. Therefore, our team published a related study using pharmacokinetic modeling techniques to 
simulate the pharmacokinetic disposition process of different doses of daptomycin in infants under 1 year old28, 
which complements this study, and together provide valuable reference for reasonable clinical decision-making 
on daptomycin in infants under 1 year old.

Methods
Data source and collection
The data for this study were obtained from the FAERS database. The FAERS database, maintained by the FDA, 
is a public repository designed for the collection, used to evaluate and monitor AEs reports for marketed drugs, 
biological products, and medical devices21. The FAERS database was opened to the public in 2004. Daptomycin 
was first marketed in the United States in September 2003. Therefore, we downloaded the American Standard 
Code for Information Interchange (ASCII) files from the database, covering the period from its inception in 
2004 up to the second quarter of 2024. These ASCII codes encompassed patient demographic and administrative 
information (DEMO), adverse event coding (REAC), drug/biological information (DRUG), and other relevant 
data. Signal mining was conducted exclusively on AEs where daptomycin was the primary suspected drug in 
infants under 1 year old, regardless of gender or nationality.

Standardization of data analysis
Daptomycin was chosen as the study drug, and duplicate reports were excluded. Only the most recent report 
based on the date was retained for data with identical case IDs. In this study, the drug names were standardized 
using the Medex_UIMA_1.8.3 system. Preferred terms (PTs) for AEs associated with daptomycin were aligned 
using the Medical Dictionary for Regulatory Activities version 25.0 (MedDRA 25.0). System Organ Classes 
(SOCs) corresponding to these PTs were also listed.

Data mining and statistical analysis
Disproportionality analysis is widely used for AEs signal detection, relying on the ratio of the observed number 
of AEs associated with a particular drug compared to the expected number or the number caused by other drugs. 
If this measured ratio is significantly large, indicating disproportionality, it suggests a potential association 
between the suspect drug and the AEs rather than being due to chance factors. This type of analysis includes 
metrics such as the reporting odds ratios (ROR), proportional reporting ratios (PRR), Bayesian confidence 
propagation neural network (BCPNN), and empirical Bayesian geometric mean (EBGM)29.

ROR have excellent abilities for discovering risk signals with high reliability and sensitivity30, which can 
estimate relative risks, reducing bias31. This study mainly utilized the ROR for AEs signal detection. An ROR 
value of 3 or higher indicates a positive risk signal, suggesting an association between the target drug and the 
AEs. Moreover, a higher ROR value indicates a stronger signal and a more robust association.
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The formulas and screening criteria of the above 4 signal detection methods are expressed below. All data 
related to daptomycin were processed and analyzed using the R software (version 4.3.2).

Algorithms Equation Criteria
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Results
Basic characteristics of daptomycin-related AEs in younger infants
From the database’s inception in 2004 to the second quarter of 2024, after removing duplicate reports, the FAERS 
database collected a total of 65,083,961 drug records and 17,956,652 spontaneous reports involving 52,454,963 
adverse reaction reports. Among these, daptomycin was identified as the primary suspected drug affecting the 
infants under 1 year old and accounting for 96 AEs in 40 reports.

Among the AEs reports associated with the use of daptomycin in infants under 1 year old, the number of 
case reports was highest during the 2021-2024.06 period (50.0%). More AEs were reported for females than 
males, with a median age of approximately 7.5 days and a median weight of approximately 7.8 kg. The majority 
of the reports were submitted by Physician (42.5%). The countries with the higher number of reported cases 
were the United States (35.0%), France (20.0%), Japan (15.0%), and Italy (12.5%). Nearly half of the reports 
(45.0%) do not specify the route of administration, but daptomycin is currently only approved for intravenous 
administration and is not available in oral or other formulations, so the administration routes not reported can 
be understood as intravenous administration. The primary indications of daptomycin in the infants under 1 year 
old were infection (37.5%), bacteremia (22.5%), endocarditis (15.0%), pneumonia (2.5%), skin infection (2.5%), 
abscess (2.5%), joint infection (2.5%), and other/unreported (15.0%), there are basically infection-related. In 
terms of clinical outcomes, AEs leading to hospitalization were the most common (37.5%), followed by death 
(32.5%) and other or unknown outcomes (32.5%). Detailed information on AEs reports for infants under 1 year 
old use is listed in Table 1.

Signal detection and analysis at the SOCs level
Analysis of the reports that identified daptomycin as the primary suspected drug for AEs revealed 16 
associated SOCs. Among them, the 3 most frequently reported systems were “injury, poisoning and procedural 
complications” (ROR 1.30), “general disorders and administration site conditions” (ROR 1.29) and “hepatobiliary 
disorders” (ROR 8.54). However, further analysis of the signals using the ROR method revealed that the 
signal strength for the 3 most common systems was not the strongest. Upon analyzing the signals, positive 
risk signals were identified for the following SOCs: “hepatobiliary disorders” (ROR 8.54), “renal and urinary 
disorders” (ROR 4.55), and “infections and infestations” (ROR 3.68), the signal strengths of these 3 systems 
were substantial. Detailed information for the number of reports for the SOCs and results of the 4 signaling 
calculations, including ROR, are presented in Table 2, and the forest of AEs under SOCs ranked by ROR signal 
strength is shown in Fig. 1.

Signal detection and analysis at the PTs level
We conducted screening at the PTs level to identify clinical symptoms or diseases with a reported count of at 
least 3 cases and positive risk signals. 9 PTs were identified: “hepatic cytolysis” (ROR 297.93), “drug reaction with 
eosinophilia and systemic symptoms” (ROR 92.54), “acute kidney injury” (ROR 20.99), “hypotension” (ROR 
14.10), “no adverse event” (ROR 9.48), “product use in unapproved indication” (ROR 8.81), “respiratory failure” 
(ROR 6.55), “product use issue” (ROR 6.00) and “off-label use” (ROR 2.86). Detailed information is provided in 
Tables 3 and 4. The distribution of the number of AEs reported according to PTs level is shown in Fig. 2, and the 
Venn diagram of PTs level AEs screened according to four algorithms is shown in Fig. 3.

Sensitivity analysis
Over the past 5 years, a subgroup analysis was conducted on AEs involving daptomycin as the primary suspected 
drug in infants under 1 year old, involving 14 SOCs. The 3 most frequently reported systems were “injury, 
poisoning, and procedural complications” (ROR 1.36), “hepatobiliary disorders” (ROR 10.98) and “general 
disorders and administration site conditions” (ROR 0.98). However, based on the ROR algorithm for assessing 
signal strength, the SOCs with the top 3 strongest signal intensity were “hepatobiliary disorders” (ROR 10.98), 
“blood and lymphatic system disorders” (ROR 3.35) and “renal and urinary disorders” (ROR 2.07). Detailed 
information is provided in Table S1. We screened at the PTs level to identify AEs with at least 3 reported cases 
and positive risk signals, totaling 4 types, as shown in Table S3. The most frequently reported was “hepatic 
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cytolysis” (ROR 226.08), followed by “drug reaction with eosinophilia and systemic symptoms” (ROR 110.04), 
“product use in unapproved indication” (ROR 5.83) and “product use issue” (ROR 5.23). Table S2 ranks AEs at 
the SOCs and PTs levels according to signal strength using the ROR algorithm.

Discussion
Invasive infections caused by gram-positive bacteria, especially drug-resistant infections such as methicillin-
resistant Staphylococcus aureus (MRSA) and vancomycin-resistant Enterococcus faecium (VRE), are not 
uncommon in the pediatric population and challenging to treat32–35. Infants diagnosed with MRSA infections 
are typically treated with vancomycin36–38. However, vancomycin therapy requires therapeutic drug monitoring 
and may contribute to renal insult, which is not optimal for infants under 1 year old. In this setting, daptomycin 
is an attractive therapeutic alternative to vancomycin for treating MRSA or VRE39,40.

Characteristics Number of reports (N = 40)

Year

 2006–2010 2 (5.0)

 2011–2015 4 (10.0)

 2016–2020 14 (35.0)

 2021-2024.06 20 (50.0)

Sex

 Female 21 (52.5)

 Male 13 (32.5)

 Unknown/unreported 6 (15.0)

Age (days) 11.28 (0.3–30.0)

Weight (kg) 6.23 (0.6-8.0)

Reporter

 Physician 17 (42.5)

 Pharmacist 11 (27.5)

 Consumer 2 (5.0)

 Unknown/unreported 10 (25.0)

Reporter country

 Brazil 2 (5.0)

 China 1 (2.5)

 France 8 (20.0)

 Germany 1 (2.5)

 Italy 5 (12.5)

 Japan 6 (15.0)

 Portugal 1 (2.5)

 Saudi Arabia 2 (5.0)

 United States of America 14 (35.0)

Route

 Intravenous 22 (55.0)

 Unknown/unreported 18 (45.0)

Indication

 Infection 15 (37.5)

 Bacteremia 9 (22.5)

 Endocarditis 6 (15.0)

 Pneumonia 1 (2.5)

 Skin infection 1 (2.5)

 Abscess 1 (2.5)

 Joint infection 1 (2.5)

 Other/unreported 6 (15.0)

Outcomes

 Hospitalization 14 (35.0)

 Death 13 (32.5)

 Other serious 6 (15.0)

Unreported 7 (17.5)

Table 1.  Key characteristics of reports on AEs associated with daptomycin used in infants under 1 year old 
obtained from the FAERS database.
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Small studies have begun to demonstrate the safety, efficacy, and pharmacokinetics of daptomycin in 
children, but there are limited data for daptomycin in younger infants and neonates11,12,19,20,41–45. Studies show 
that daptomycin clearance (CL) in this population of young infants was similar to the CL observed in 2–6 year 
old children and greater than the CL observed in older children and adults10,46. In this case, a higher dose is 
required. In addition, the FDA label cautions that daptomycin for injection is not recommended in pediatric 
patients younger than 1 year of age due to the risk of potential effects on muscular, neuromuscular, and/or 
nervous systems (either peripheral and/or central) observed in neonatal dogs.

Clinicians are typically cautious about using daptomycin in infants under 1 year old due to potential safety 
risks and insufficient data. In instances of severe MRSA infections, where no other effective treatment options 
are available, it is essential to obtain strict informed consent and ensure close monitoring of the patient. 
Consequently, this study is the first comprehensive exploration of AEs reports associated with daptomycin 
exposure in infants under 1 year old based on the FAERS database. Rather than inferring causality, the identified 
signals offer clinicians descriptive data to weigh potential benefits against observed risk signals when standard 
therapies are unavailable.

MedDRA was used to classify the daptomycin AEs signals. According to the ROR algorithm(a ≥ 3, the lower 
limit of the 95% CI of the ROR ≥ 1), the SOCs that included more signals were “hepatobiliary disorders”, “renal 
and urinary disorders”, “infections and infestations”, “vascular disorders”. In addition to fulfilling the signal 
screening criteria of the ROR algorithm, the top 3 signals also conform to the criteria of MHRA (PRR), BCPNN, 
and MGPS. This compliance across multiple algorithms significantly strengthens the statistical signals and 
enhances their credibility. Clinicians need to pay attention to the disproportionately reported AEs, especially the 
hepatobiliary system that not listed in the FDA label.

Further analysis of AEs at PTs level showed that 9 kinds of AEs meet the signal screening criteria of the ROR 
algorithm, and the first 8 kinds in the table are also combined with the other 3 algorithms. Among them, the 
top 4 signals are “hepatic cytolysis”, “drug reaction with eosinophilia and systemic symptoms (DRESS)”, “acute 
kidney injury (AKI)” and “hypotension”.

Although the ROR algorithm is most commonly used to evaluate the strength and possible correlation 
of AEs signals, some ROR confidence intervals are excessively wide due to the small sample size, increasing 
the uncertainty of analysis results. The absolute number of reports may be very low for rare adverse reactions, 
further widening the confidence interval. In order to make the research results more reliable, we added 3 
other algorithms on the basis of the ROR algorithm, including PRR, MGPS and BCPNN. It can be seen from 
Table 4 that according to the criteria of the algorithms, the results and relevance ranking of the 4 algorithms are 
consistent. By integrating these diverse algorithms, we aimed to enhance the robustness and reliability of our 
findings, mitigating the limitations imposed by small sample sizes and wide confidence intervals.

DRESS and AKI are known adverse drug reactions on the FDA label, while “hepatic cytolysis” and 
“hypotension” are not mentioned in the warnings and precautions of the manual. However, clinical trial 

SOC a ROR (95%CI) PRR (χ2) EBGM(EBGM05) BCPNN (IC025)

Hepatobiliary disorders 12 8.54 (4.66–15.65) 7.61 (69.75) 69.75 (42.03) 2.92 (1.23)

Renal and urinary disorders 6 4.55 (1.99–10.41) 4.34 (15.58) 15.58 (7.8) 2.11 (0.42)

Infections and infestations 9 3.68 (1.85–7.31) 3.43 (15.89) 15.89 (8.95) 1.78 (0.08)

Vascular disorders 6 2.87 (1.25–6.55) 2.75 (6.83) 6.83 (3.42) 1.46 (-0.23)

Injury, poisoning and procedural 
complications 16 1.3 (0.76–2.23) 1.25 (0.94) 0.94 (0.6) 0.32 (-1.37)

General disorders and administration 
site conditions 14 1.29 (0.73–2.27) 1.25 (0.77) 0.77 (0.48) 0.32 (-1.37)

Skin and subcutaneous tissue disorders 4 1.12 (0.41–3.05) 1.12 (0.05) 0.05 (0.02) 0.16 (-1.53)

Blood and lymphatic system disorders 9 1 (0.5–1.98) 1 (0) 0 (0) 0 (-1.69)

Investigations 3 0.95 (0.3–3) 0.95 (0.01) 0.01 (0) -0.07 (-1.76)

Respiratory, thoracic and mediastinal 
disorders 7 0.92 (0.43–1.99) 0.93 (0.05) 0.05 (0.02) -0.11 (-1.8)

Immune system disorders 1 0.86 (0.12–6.17) 0.86 (0.02) 0.02 (0) -0.22 (-1.91)

Nervous system disorders 3 0.44 (0.14–1.39) 0.46 (2.07) 2.07 (0.79) -1.13 (-2.82)

Cardiac disorders 3 0.41 (0.13–1.31) 0.43 (2.4) 2.4 (0.92) -1.21 (-2.9)

Pregnancy, puerperium and perinatal 
conditions 1 0.36 (0.05–2.61) 0.37 (1.1) 1.1 (0.21) -1.43 (-3.12)

Metabolism and nutrition disorders 1 0.35 (0.05–2.49) 0.35 (1.21) 1.21 (0.23) -1.5 (-3.19)

Gastrointestinal disorders 1 0.15 (0.02–1.1) 0.16 (4.64) 4.64 (0.89) -2.63 (-4.32)

Table 2.  Signal strength of AEs of daptomycin at the system organ class (SOC) level ranked by ROR. 
Significant values are in [bold]. a, the number of case reports. 95% CI, 95% confidence interval. ROR, 
reporting odds ratio. PRR, proportional reporting ratio; χ2, chi-squared. EBGM, empirical Bayesian geometric 
mean; EBGM05, the lower limit of the 95% CI of EBGM. IC, information component, calculated by Bayesian 
confidence propagation neutral network (BCPNN); IC025, the lower limit of the 95% CI of the IC.
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experience has reported abnormal liver function tests and hypotension in adult cSSSI patients who received 
daptomycin 4 mg/kg for injection.

Previously published data mining for AEs signals of daptomycin based on FAERS indicated that “antimicrobial 
susceptibility test resistant”, “eosinophilic pneumonia”, “staphylococcal bacteraemia”, and “endocarditis” were the 
top 4 AEs with the strongest signal risk in the top 20 reported cases47. “antimicrobial susceptibility test resistant”, 
“staphylococcal bacteraemia”, and “endocarditis” may be related to antibiotic abuse, failure to select appropriate 

Fig. 1.  AEs signal analysis of PTs level under each SOCs for daptomycin use in infants under 1 year old based 
on the ROR.
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SOC and PTs a ROR (95%Cl)

Hepatobiliary disorders 12 8.54 (4.66–15.65)

 Hepatic cytolysis 6 297.93 (123.75–717.22)

 Hepatitis acute 1 88.01 (11.77–658.22)

 Liver injury 2 35.25 (8.59–144.7)

 Liver disorder 1 12.49 (1.73–90.09)

 Hepatomegaly 1 12.26 (1.7–88.44)

 Hepatic failure 1 8.35 (1.16–60.16)

Renal and urinary disorders 6 4.55 (1.99–10.41)

 Oliguria 1 25.29 (3.48–183.63)

 Anuria 1 21.08 (2.91–152.7)

 Acute kidney injury 3 20.99 (6.61–66.64)

 Renal impairment 1 6.78 (0.94–48.81)

Blood and lymphatic system disorders 9 3.68 (1.85–7.31)

 Eosinophilia 1 42.16 (5.76–308.57)

 Coagulopathy 2 24.93 (6.09–101.97)

 Aplastic anaemia 1 21.99 (3.03–159.41)

 Disseminated intravascular coagulation 2 21.4 (5.24–87.44)

 Lymphadenopathy 1 21.3 (2.94–154.33)

 Pancytopenia 1 8.57 (1.19–61.7)

 Thrombocytopenia 1 4.25 (0.59–30.55)

Vascular disorders 6 2.87 (1.25–6.55)

 Circulatory collapse 1 22.99 (3.17–166.74)

 Hypotension 4 14.1 (5.17–38.49)

 Shock 1 13.13 (1.82–94.8)

Injury, poisoning and procedural
complications 16 1.3 (0.76–2.23)

 Product prescribing issue 1 36.8 (5.04–268.6)

 Product use in unapproved indication 4 8.81 (3.23–24.02)

 Product use issue 4 6 (2.2–16.34)

 Off label use 6 2.86 (1.25–6.54)

 Maternal exposure during pregnancy 1 2.49 (0.35–17.87)

General disorders and administration
site conditions 13 1.29 (0.73–2.27)

 Brain death 1 59.53 (8.07–439.28)

 Face oedema 1 28.11 (3.87–204.31)

 No adverse event 3 9.48 (3–30.01)

 Multiple organ dysfunction syndrome 1 9.32 (1.29–67.13)

 Disease progression 1 5.45 (0.76–39.16)

 Condition aggravated 2 4.43 (1.09–18)

 Drug ineffective 2 1.38 (0.34–5.61)

 Death 1 1.25 (0.17–8.95)

 Pyrexia 1 0.63 (0.09–4.51)

Skin and subcutaneous tissue
disorders 4 1.12 (0.41–3.05)

 Drug reaction with eosinophilia
and systemic symptoms 3 92.54 (28.6–299.42)

Urticaria 1 4.02 (0.56–28.9)

Infections and infestations 8 1 (0.5–1.98)

 Enterobacter pneumonia 1 674.78 (69.57–6544.82)

 Osteomyelitis 1 106.54 (14.12–803.78)

 Catheter site infection 1 84.34 (11.3–629.7)

 Bacterial sepsis 1 51.9 (7.06–381.57)

 Escherichia infection 1 31.13 (4.28–226.65)

 Staphylococcal infection 2 22.46 (5.49–91.8)

 Sepsis 1 2.95 (0.41–21.21)

Cardiac disorders 3 0.95 (0.3–3)

 Cardiomyopathy 1 26.28 (3.62–190.88)

Continued
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drugs according to drug sensitivity, or the dose chosen is too small. “eosinophilic pneumonia” may be related to 
the direct damage and inflammation of alveolar epithelial cells caused by daptomycin by binding to pulmonary 
surfactant48.

Unlike previous reports, “hepatic cytolysis” and “hypotension” are risk signals for AEs of daptomycin in 
infants under 1 year old, both of which have not been reported in previous daptomycin signal mining study.

Since a large proportion of reports were submitted between 2021 and 2024, which may reflect improved 
completeness or reporting quality, we selected data from the last 5 years as a subgroup for sensitivity analysis. 
In the subgroup analysis, we analyzed AEs data from the use of daptomycin in infants under 1 year old over the 
past 5 years. Compared to the overall analysis, 2 SOCs were excluded: “metabolism and nutrition disorders” 
and “gastrointestinal disorders”. The SOC with the highest number of reports and the SOC with the highest 
signal strength in the subgroup analysis were consistent with the results of the overall analysis, namely “injury, 

PTs a ROR(95%Cl) PRR(χ2) EBGM(EBGM05) IC (IC025)

Hepatic cytolysis 6 297.93 (123.75–717.22) 279.56 (1461.82) 1461.82 (700.87) 7.94 (6.20)

Drug reaction with eosinophilia
and systemic symptoms 3 92.54 (28.60–299.42) 89.71 (251.97) 251.97 (94.33) 6.42 (4.70)

Acute kidney injury 3 20.99 (6.61–66.64) 20.37 (54.80) 54.8 (20.84) 4.33 (2.64)

Hypotension 4 14.1 (5.17–38.49) 13.56 (46.36) 46.36 (20.01) 3.75 (2.06)

No adverse event 3 9.48 (3.00–30.01) 9.22 (21.95) 21.95 (8.37) 3.2 (1.50)

Product use in unapproved
indication 4 8.81 (3.23–24.02) 8.49 (26.45) 26.45 (11.43) 3.08 (1.39)

Respiratory failure 3 6.55 (2.07–20.70) 6.37 (13.62) 13.62 (5.20) 2.67 (0.97)

Product use issue 4 6 (2.20–16.34) 5.79 (15.92) 15.92 (6.88) 2.53 (0.84)

Off label use 6 2.86 (1.25–6.54) 2.74 (6.80) 6.8 (3.40) 1.46 (-0.24)

Table 4.  Daptomycin-associated AEs in infants under 1 year old based on the ROR, PRR(χ2), 
EBGM(EBGM05), IC (IC025). Significant values are in [bold]. a, the number of case reports. 95% CI, 95% 
confidence interval. ROR, reporting odds ratio. PRR, proportional reporting ratio; χ2, chi-squared. EBGM, 
empirical Bayesian geometric mean; EBGM05, the lower limit of the 95% CI of EBGM. IC, information 
component, calculated by Bayesian confidence propagation neutral network (BCPNN); IC025, the lower limit 
of the 95% CI of the IC.

 

SOC and PTs a ROR (95%Cl)

 Arrhythmia 1 15.68 (2.17–113.33)

Cardiac failure 1 6.2 (0.86–44.59)

Respiratory, thoracic and mediastinal
disorders 6 0.92 (0.43–1.99)

 Pulmonary haemorrhage 2 25.55 (6.24–104.55)

 Acute respiratory distress syndrome 1 11.76 (1.63–84.82)

 Respiratory failure 3 6.55 (2.07–20.7)

Immune system disorders 1 0.86 (0.12–6.17)

 Cytokine release syndrome 1 26.98 (3.71–196.03)

Investigations 2 0.44 (0.14–1.39)

 Drug level above therapeutic 1 92.01 (12.28–689.44)

 C-reactive protein increased 1 12.88 (1.79–92.98)

Nervous system disorders 3 0.41 (0.13–1.31)

 Haemorrhage intracranial 1 24.38 (3.36–176.91)

 Generalised tonic-clonic seizure 1 16.06 (2.22–116.05)

 Nervous system disorder 1 13.86 (1.92–100.03)

Pregnancy, puerperium and perinatal
conditions 1 0.36 (0.05–2.61)

 Premature delivery 1 47.07 (6.42–345.27)

Metabolism and nutrition disorders 1 0.35 (0.05–2.49)

 Dehydration 1 3.8 (0.53–27.32)

Gastrointestinal disorders 1 0.15 (0.02–1.1)

 Enterocolitis 1 40.48 (5.54–295.99)

Table 3.  Positive risk signal results for AEs associated with daptomycin used in infants under 1 year old by the 
system organ classification and PTs level.
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poisoning, and procedural complications” and “hepatobiliary disorders”. At the PTs level, the number of AE 
types in the subgroup analysis was reduced by 5 compared to the overall analysis, specifically “acute kidney 
injury”, “hypotension”, “no adverse event”, “product use issue”, and “off-label use”. The most frequently reported 
AE and the AE with the highest signal strength were consistent with the overall analysis, both being “hepatic 
cytolysis”. This indicated that the analysis result of “hepatic cytolysis” as the AE with the highest signal strength 
and the most frequently reported was robust and reliable. Similarly, “drug reaction with eosinophilia and 
systemic symptoms” as the AE with the second-highest signal strength in both the subgroup analysis and the 
overall analysis, also warrants attention.

Hepatic cytolysis is the deterioration or destruction of liver cells, often signaled by elevated levels of liver 
enzymes in the bloodstream. Liver enzymes such as alanine transaminase (ALT) and aspartate transaminase 
(AST), which are usually confined within liver cells, are released into the blood when these cells are damaged or 
destroyed. Liver injury caused by daptomycin is uncommon, studies have shown that daptomycin is primarily 
eliminated by the kidney, the non-renal elimination does not involve cytochrome P450 enzymes, and does not 
inhibit or induce any of the key cytochrome P450 isoenzymes49,50, subjects with moderate hepatic impairment 
receiving daptomycin do not require an adjustment in dose regimen51. However, in clinical trials assessing 
daptomycin for treating complicated skin and skin structure infections, 3% of the participants exhibited 
abnormal results in liver function tests. In most instances, elevations in serum aminotransferase levels occur 
in 2% to 6% of patients receiving daptomycin, are generally mild-to-moderate, asymptomatic and self-limited. 
This indicator anomaly can occur anywhere between 2 and 14 days after initiation of daptomycin therapy, and 
frequently resolving when interruption of daptomycin52. Case reports of possible liver injury from daptomycin 
have been reported, typically accompanied by severe muscle injury with marked CK elevations19,46,53–55, some 
scholars believe that the mild-to-moderate serum aminotransferase elevations that occur during daptomycin 
therapy may represent muscle rather than liver injury and are likely due to direct toxicity to muscle. There are 
also isolated cases involving daptomycin induced hepatotoxicity in the absence of CK elevation, AKI, myositis56, 
this indicates that there is an alternative mechanism for daptomycin related liver injury. To our knowledge, this 
has not been described at the cellular level52. Among the many pharmaceuticals implicated in drug-induced liver 
injury (DILI), anti-antimicrobials are more frequently identified as suspect drug class57.

Liver injury caused by daptomycin may be related to mitochondrial dysfunction, which can increase reactive 
oxygen species, impair fatty acid oxidation and decrease cellular ATP production to result in cell necrosis58. 
Additionally, reactive metabolites of daptomycin may bind to intracellular proteins to create covalent adducts, 
disrupting protein homeostasis and cellular function, causing cellular stress and potentially leading to cellular 
damage59–61.

Fig. 2.  The distribution of the number of AEs reported according to PTs level.
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Data suggest that the incidence of pediatric DILI and the drugs involved are not similar to those encountered 
in adult medicine, possibly because clinical detection or evaluation is often based on liver biomarkers and 
their trends, such as liver ALT, AST, bilirubin, γ-glutamyltransferase, and alkaline phosphatase62. However, in 
neonates, these indicators have their limitations. For example, hyperbilirubinemia is very common in neonates 
because the liver is not fully mature and the ability to convert and excrete bilirubin is weak. Similarly, because 
metabolic bone disease is quite common in preterm infants, alkaline phosphatase is correspondingly elevated63. 
Data from a study of 1,860 newborns showed that liver enzyme activity was higher in very preterm infants 
than in late-gestational age newborns64. Therefore, the current analysis cannot determine the causal relationship 
between hepatolysis, a high-signal adverse event, and daptomycin, and can only provide some warning.

The incidence of hypotension caused by daptomycin is rare. That occurred in 2.4% of adult patients in the 
daptomycin for injection treatment phase 3 cSSSI trials mentioned in the FDA label, as far as we know, there are 
no other detailed reports. Hypotension can occur as a complication of the disease, such as shock from a severe 
infection, more research is needed to clarify its relationship with daptomycin.

DRESS and AKI were two of the top 3 signal-rated AEs in this study, which were known to the manual and 
reported in previous studies65–71.

DRESS is characterized by maculopapular rash, fever, lymphadenopathy, and eosinophilia. The liver was the 
most commonly involved internal organ, followed by the kidneys72–75. Antibiotics are well-recognized culprits 
of DRESS with multiple studies suggesting a rate of 15% to 74% where β-lactams and vancomycin are the most 
common drugs, and daptomycin has also been reported65. The median latency for antibiotics was 21.5 days, and 

Fig. 3.  The Venn diagram of PTs level AEs screened according to four algorithms including ROR, PRR, MGPS 
and BCPNN.
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systemic corticosteroids was the main treatment modality76,77. The pathogenesis of DRESS is still incompletely 
clear, it is generally believed to be an interplay of genetics, dysregulated CD8þ and Th2 T-cell immune responses, 
polymorphism of detoxification enzymes, and viral reactivation78,79.

AKI describes a sudden loss of kidney function that is determined on the basis of increased serum creatinine 
levels and reduced urinary output80. Multiple mechanisms are involved to explain how certain antibiotics can 
cause AKI. Most notably chemotherapeutics (such as cisplatin) and antimicrobials (such as amphotericin or 
aminoglycosides), have direct chemical nephrotoxicity81. Nephrotoxicity of daptomycin is rarely reported, and it 
is even considered a substitute for kidney damage caused by vancomycin use39,40. Crucially, while not all drugs 
that impact kidney function are nephrotoxic, any medication that diminishes renal performance can exacerbate 
AKI and result in AEs. Thus, limiting exposure to such drugs as much as possible is imperative82.

The most common daptomycin AEs in other analysis was “increased CPK”, “eosinophilic pneumonia”, and 
“rhabdomyolysis”, all have been reported in the literature47. However, in our analysis, “off-label use”, “hepatic 
cytolysis” and “hypotension” are the most common AEs of daptomycin that are not listed on the drug labels 
included. As observed in the case reports available, the administration of daptomycin in infants under 1 year of 
age has resulted in various outcomes, including elevation of both CK and liver enzymes46,54,55,83, abnormalities 
in only one of these indicators83–86, or no AEs at all, even with doses reaching up to 12–15 mg/kg10,12,84,87–93. 
Neither our analysis nor the case reports found any neurological abnormalities, nerve conduction velocity 
measurement was performed in the case report, and no neurological symptom or sign was detected in any 
infant, which was found to be normal89. In addition to case reports in the target population, no neurologic 
AEs were reported in clinical trials in the infants, which is consistent with the findings of clinical trials in the 
pediatric population6,10,11,53,55,93. In contrast, clinical trials in adults have reported neurologic disturbances, 
including decreased nerve conduction velocities, sensory abnormalities, and Bell’s palsy, suggesting the presence 
of peripheral neuropathy94,95. However, the majority of its symptoms are self-limiting and resolve without the 
need to discontinue the drug. Noteworthy, infants are unable to communicate symptoms verbally, and often 
in the arms, it may therefore be not easy to detect the presence of any neurologic AEs11. Besides, the long-
term effects of drugs on the developing brain may not become apparent until later in life, requiring long-term 
monitoring of drugs that affect the central nervous system. However, it is burdensome and expensive to follow 
children and their families for years after discharge, so long-term studies are not easy to conduct96,97.

While hepatotoxicity and myotoxicity are rare AEs associated with daptomycin therapy, they can result in 
severe and potentially fatal outcomes52. Clinicians should monitor liver function tests, renal function, and CK 
level in patients receiving daptomycin treatment and remain vigilant about these possible AEs.

Multiple studies have shown that infants and young children have a higher clearance of daptomycin, and 
larger dose are required to achieve antimicrobial efficacy11,18. Furthermore, published literatures indicated that 
administering reasonably high doses was safe for infants and young children; however, it is recommended that 
the dosage should not exceed 15 mg/kg. A female infant born at 29 weeks complicated by sepsis, was treated 
by daptomycin up to 15 mg/kg. During this period the patient exhibited moderately increased values of 
transaminases, while renal functiontests and CPK values were not affected90. Relevant PK analysis was observed 
CPK was one of the important safety parameters, and the risk of myotoxicity was significantly increased at trough 
concentrations exceeded 24.3 mg/L98,99. It is recommended to conduct liver and kidney function tests 1–2 times 
a week for infants under 1 year of age receiving daptomycin, and to conduct therapeutical drug monitoring after 
the third dose to ensure that the valley concentration is not higher than 24.3 mg/L to reduce the risk of using 
daptomycin in this special population.

There are several limitations of this study. Given that the FAERS database relies on spontaneous reporting, it 
is susceptible to data omissions and loss of information. First of all, in this study’s early data processing stage, if 
the reporter did not fill in the patient’s age, the report would not be included in this study so that the sample size 
would be smaller. Secondly, due to the absence of key time points such as the start date of administration, end 
date of administration, and date of the AEs onset, it is impossible further to analyze the potential relationship 
between AEs and time. Similarly, the lack of weight reporting also affected the relationship between AEs and 
weight in the further analysis. In addition, 15% of the outcomes in our data analysis were “other serious” and 
17.5% were “unreported”, which had a certain impact on our research results. However, the primary focus of this 
study is on AEs reported with daptomycin as the primary suspected drug, rather than the relationship between 
daptomycin and the outcome. This is because outcome is associated with more confounding factors, such as 
disease progression and treatment regimens, and it is not equate to the medical severity grading of the AEs 
themselves100. Furthermore, although 45% of the administration routes are unknown in our data analysis, it is 
well known that daptomycin is currently only available in intravenous formulations. This is because daptomycin 
has a large molecular weight and extremely low oral bioavailability, making it impossible to be effectively 
absorbed through the intestines. As a result, the 45% of unknown administration routes can be assumed to be 
intravenous administration. It is important to note that differences in the nature and number of AEs between 
preterm and full-term infants could not be analyzed due to lack of information to distinguish between preterm 
and preterm births. Moreover, the association between drug and AEs reported in FAERS can be obscured by 
comorbidities and concurrent medications, making it impossible to definitively establish a causal relationship 
through this system alone. Additionally, the sample size of this study is relatively small, the research results 
should be interpreted with caution and require validation through larger clinical trials.

Conclusion
This study suggests a potential association between daptomycin used in infants under 1 year old and AEs such as 
hepatic cytolysis, DRESS. The high-signal AEs of daptomycin in infants under 1 year of age differ from the most 
common daptomycin AEs in other analysis, and these differences need to be monitored in clinical treatment. 
It is important to monitor both liver function tests, renal function and CK level in younger infants treated with 
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daptomycin. A more comprehensive understanding of the AEs associated with daptomycin in younger infants 
was evaluated using the FAERS database based on real-world data in our analysis, providing insights to support 
rational clinical decision-making.
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