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Adulterated cough syrup caused acute kidney failure deaths in children: lessons
have still not been learnt

Devaraj Ezhilarasan, Munusamy Karthick
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Abstract

In 2025, 24 children in India died after consuming COLDRIF, a paediatric cough syrup,
due to acute kidney failure. Batch SR-13 from Sresan Pharmaceuticals in Tamil Nadu,
India,was contaminated with 46.28 % diethylene glycol (DEG), a toxic solvent used in
place of pharmaceutical-grade excipients. Kidney biopsies from children confirmed acute
tubular necrosis. DEG toxicity, via its metabolites 2-hydroxyethoxyacetic acid and
diglycolic acid, causes metabolic acidosis and nephrotoxicity. Global incidents highlight
repeated risks of DEG adulteration in children medicines. Regulatory lapses and poor-
quality control remain major contributors. Strict adherence to Good Manufacturing

Practices and vigilant regulatory oversight are essential to prevent such fatal outbreaks.
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Read-across is, ultimately, achieving a confident decision on the activity of a compound

based on an analogue compound with robust toxicity data. The use of read-across
assessments for the determination of acceptable intakes for MN-nitrosamine compounds
is recommended in regulatory guidance for this critical impurity class and is given an
equal weight to the tier-O screening approach, the Carcinogenic Potency Categorization
Approach (CPCA), as well as in vitro and in vivo toxicological studies. However, read-

across assessment is a multifaceted, manual process which requires the expert
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assessment of many factors. The complexities of performing read-across have been
acknowledged as a driving force for the introduction of the CPCA. Prior to this there was
a significant backlog of compounds needing a read-across assessment for a compound-
specific acceptable intake (AI) as control to the class-specific threshold of toxicological
concern (TTC) was unachievable. It was however clear from subjective assessment that
control to the class-specific limit was unwarranted from a safety perspective. In this
article the authors propose factors that should be considered in both the manual read-
across and the new generation of semi-automated in silico tools for read-across
assessment, in order to ensure that a robust assessment is performed, and a confident
conclusion can be both reached and documented. Key case studies are presented for

several NDSRIs, showing the applicability of this approach.
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a-Terpineol is a flavoring ingredient that occurs naturally in spices and foods. It has been
evaluated by regulatory and scientific expert bodies such as the Joint FAO/WHO Expert
Committee on Food Additives (JECFA) in 1999 and the European Food Safety Authority
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(EFSA) in 2006 and has been determined safe under the conditions of intended use. To
ensure the continued safety of high-usage flavoring ingredients, a 90-day Organization
for Economic Co-operation and Development (OECD) 408 and Good Laboratory Practice
(GLP) compliant study was conducted in Sprague-Dawley (SD) rats (10/sex/groups) at
target dietary intakes to achieve doses of 0, 50, 150 or 500 mg/kg bw/day. There were no
unscheduled deaths and no adverse changes in ophthalmological examinations, body
weight, food consumption, food efficiency, hematology, serum chemistry, urinalysis
parameters and macroscopic and microscopic observations. While not statistically
significant, excessive fragmentation of sperm (head and tail separating) was observed in
high-dose males, resulting in reduced or zero sperm mobility. Based on the specific sperm
abnormalities observed, the no-observed-adverse-effect level (NOAEL) was determined
to be the middle dose, 146 mg/kg bw/day for male SD rats and 500 mg/kg bw/day, the
highest dose tested, for female SD rats.
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This study monitored pesticide residues in 1826 sweet pepper samples from Egyptian
markets (2021-2024), screening for 430 pesticides using QuUEChERS extraction with LC-
MS/MS and GC-MS/MS. Results revealed concerning contamination trends, with
samples exceeding EU Maximum Residue Limits (MRLs) increasing from 14.95 % (2021)
to 37.38 % (2023), before declining to 28.74 % (2024). Between 42 and 97 different
pesticides were detected annually, with acetamiprid consistently the most prevalent
(21.5-29.51 %). Neonicotinoids dominated detections, representing two to four
compounds in annual top-10 rankings. Multiple residue contamination escalated
dramatically from 45.79 % (2021) to 69.35 % (2023), with samples containing up to 16
pesticides simultaneously. Chlorpyrifos and bifenazate showed severe MRL violations,
exceeding limits by 6.2-fold and 25.9-fold, respectively. Despite extensive contamination,
chronic dietary risk assessment across 13 population groups indicated acceptable
exposure levels, with all calculated %ADI values below the 100 % safety threshold. The
highest exposure corresponded to 3.47 % of the ADI for chlorpyrifos in the GEMS/Food
G15 population. While current consumption poses negligible health risks, the high
prevalence of MRL violations and multiple residues highlights urgent needs for
enhanced agricultural practices and regulatory enforcement to ensure long-term food

safety.
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Abstract

Occupational exposure limits (OELs) are a valuable tool used by occupational hygiene
professionals to assess exposure and determine when measures should be employed to
control exposure to hazardous chemical agents (HCAs) in the workplace. Many countries
have OELs that are included in their respective occupational health and safety
legislation. In South Africa, the Regulations for Hazardous Chemical Substances (RHCS
SA, 1995) were first published in 1995. It was repealed and replaced with the
Regulations for Hazardous Chemical Agents (RHCA SA, 2021). This study aimed to
comparatively evaluate the progress of OELs in South Africa for certain HCAs as stated
in the RHCA SA 2021 in terms of the previous version (RHCS SA, 1995) and other
countries in Africa with OELs. This was done to provide insights into the gap in OEL
development in Africa. The findings show that of the 54 countries in Africa, only 10 have
OELs included in their occupational health and safety legislation. Legislative documents
from five African countries were compared to the RHCA SA 2021 using the geometric
mean method. The results indicate that South Africa has less stringent OELs than the
other African countries to which it was compared, with the exception of Lesotho. This

highlights the work that still needs to be done to improve OELs in African countries.

Research article
Development and evaluation of a novel consensus in silico model within the
OECD GL497 defined approach for skin sensitization prediction

Mika Imamura, Ryoichi Murakami, Masakazu Tateshita, Yasushi Hikida
Article 106028

B RAR M T E L 2MEFMICB T 2 FE R RARA U M THY . AERBRREIC
BIFHEHEDOEE A X (KE) P53 %, OECD GL497 TEFR S 7oA sk
W7 7 r—5 (ITS-DA) X, KE1 838X WNKES3 Z x5 &4 2 EEWiBrik & . EE2 T
W+ 2% in silico BERZMHBEDLETND, BxIT, V= A_X—ZAT AT LLERFHT I =2
L—yay, BLXORFTY U #i7 vEA4 (LLNA) &ELEy MpRKEERER (GPMT)
—Z TSN 2 DOMEFET NV EHRE L= a v YR« in silico ®EF V%
BHFE L7z,
ITS-DA @ insilico%F & L CHEM L7256 KET/WVIZLLNA T —%T77%. & b7



https://www.sciencedirect.com/science/article/pii/S0273230026000012
https://www.sciencedirect.com/science/article/pii/S0273230026000012

— X TT0%D/NT o ANEE &2 U BT D in silico 5% ElAl> 7=, & 512, in chemico
KE1 7 vbB A Z20BE LBRWE U RIERERT VY MERED T2 DD/ —)b « FHEFN
— % KE1 f#%£5 /v (RSRKE1) % Bi% L7, RSRKE1 % t hlfaiE M LB (h-CLAT,
KE3) BLOQartwr 227V EMAGDLE S Z & T, LLNA IZxF L CEER 80%.
A VIEREER) T0% &2 2R L, & F T —4% THRZEDOMREEZ R LT,

INHORERIT, arkr Y AET L E RSRKEL AL SN 72 ITS-DA UV —27 7u—¢
[F% D TFHIMERE ZHERF LoD, BED in vitro slBR 2 REICTE S Z LA EIEL TV 5,
KT T —F 1%, FEREEAEVEREMIZ 31T 2 FETh s BRI D L 4 BT X 2 %58 % Xk
THHLOTHD,

Abstract

Skin sensitization is a key endpoint in chemical safety assessment, involving multiple
key events (KEs) in the adverse outcome pathway. The integrated testing strategy
defined approach (ITS-DA) in OECD GL497 combines non-animal methods addressing
KE1 and KE3 with an in silico component to predict sensitization. We developed a novel
consensus 1n silico model integrating a rule-based system with metabolic simulation and
two statistical models trained on local lymph node assay (LLNA) and guinea pig
maximization test (GPMT) data.

When applied as the in silico element of the ITS-DA, the model achieved balanced
accuracies of 77 % for LLNA and 70 % for human data, surpassing existing in silico
approaches. Furthermore, we developed a rule- and statistics-based KE1 replacement
model (RSRKE1) that estimates protein-binding potential without in chemico KE1
assays. Combining RSRKE1 with the human Cell Line Activation Test (h-CLAT, KE3)
and the consensus model yielded sensitivities of ~80 % and potency classification
accuracies of ~70 % for LLNA, with similar performance for human data.

These results demonstrate that the consensus model and RSRKE1l can maintain
predictive performance comparable to established ITS-DA workflows, while eliminating
the need for certain in vitro assays. This approach supports regulatory acceptance of

non-animal testing strategies for skin sensitization assessment.
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Abstract

Nitrate (NOs-) is a common drinking water contaminant associated with increased risks
of adverse pregnancy outcomes at concentrations below the World Health Organisation
(WHO) drinking water guidelines (50 mg/L NOs-). However, causal evidence at relevant
concentrations is sparse. This study aimed to characterise the effects of prolonged
exposure to drinking water nitrate at concentrations relevant to human exposure on
maternal, fetal, and birth outcomes. Wistar rats were exposed to 0, 50 or 100 mg/L NO3-
as sodium nitrate in drinking water three weeks pre-conception and throughout
gestation. At 21 days gestation, fetal and placental weights and morphology, maternal
outcomes including plasma nitrate and nitrite, endocrine and inflammatory markers,
and uterine artery haemodynamics were analysed. In a second cohort, birth timing and
weight were assessed. While nitrate exposure substantially increased maternal plasma
nitrate and nitrite concentrations, no consistent effects were seen on fetal or placental
outcomes or endocrine/inflammatory markers. Several birth complications, small litters
and higher uterine artery blood velocities were noted in nitrate-exposed groups, but
these outcomes were highly variable. These results show that chronic exposure to nitrate
at or above the WHO drinking water guidelines subtly impacts rat pregnancy and do not

provide causal support for the findings of epidemiological studies.
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Abstract

Advanced therapeutics—including cell and gene therapies, antibody—drug conjugates,
and RNA-based medicines—present unique in vivo pharmacology, safety, and
translational challenges that require tailored nonclinical programs aligned with global
regulatory expectations. This review synthesizes best practices for designing IND/CTA-
enabling studies, integrating biodistribution, pharmacokinetics/pharmacodynamics,
immunogenic assessment, safety pharmacology, toxicology, and dose selection into a
cohesive strategy. Regulatory frameworks from the FDA, EMA, and PMDA emphasize
early engagement, modality-specific risk assessment, and harmonization through ICH
guidance (e.g., S12). Key recommendations include using relevant animal models, novel
analytical methods, and conservative first-in-human dosing to mitigate translational
uncertainties. Distinct considerations for oncology versus non-oncology indications are
highlighted, reflecting differing risk tolerances and data requirements. Case studies of
clinical holds and successful submissions underscore the importance of anticipating
regulatory concerns, ensuring manufacturing readiness, and implementing robust risk
mitigation. By adopting these integrated scientific and regulatory strategies, developers
can streamline translation from preclinical studies to human trials, ultimately

accelerating the delivery of safe, effective advanced therapies.


https://www.sciencedirect.com/science/article/pii/S027323002600005X

Research article
Analysis of predictive value of animal repeated dose toxicity study results for
clinical safety of US FDA-approved anticancer drugs between 2019 and 2023

Gyeyoung Choi, Seungjin Bae, Kyung-Min Lim
Article 106031

FERE PR BN R BR DS B R ) 22 B MERE SR 22 T 2 B CORRRAIBIE MR, JEE ik =
FAMBARICB W TRIR E L THICBiE S LTV eV, ARBFFEIE, 2019 005 2023 4
(2K [E FDA 27 L7 63 OHBAKNCHONT, B E 5 EERBRICEH T 5 3k
HIRT L & B IRFRBR TR L7 ip R BE A 54 (TEAE) & O —EE 2 EMERIICFHE 9 2
ZLHEHEME L, FDA FBEGE) D IEERE LR ZEEMET — 2 Z i L, 20 Ofii
RO DBIEERZ [ —BGME — Bt/ B D G BRIR O R BEE | 0D 53 HE
A THHE LT, AR L OB 2 L ICRE, FRRE, BIETRE (PPV), faftt
THIE (NPV) 25 H L7, D5 63 FIAAANZR T, M - dEMmasR, FFIRESR,
HLERRITE O —FME FRIZEWV PPV L) 2R Lic—K, B - HRBL Y 2GR
IHRWEERS TR 2R Uiz, THRIERRIZ T » b RO P THEILTBY | HEICHE
7RI O Do Tz, 2D OEIE, BATOEME T VR AKNTx L Tl
WERATIEDH AN, MR TRV T AL —y g FAMEERMET S 2 & 2R
LT\ 5, B ERICE T 2 THEE MEWIRESEHC DWW TR, BAEF AT b EEN:
DEWRETTA~OBITAHEE SN D, ZHUC kY, B EE L LoD, h TR
L= a AR ORBELZ &GO D Z LN TE L.

Abstract

The translational relevance of nonclinical animal studies in predicting clinical safety
outcomes remains poorly understood in oncology drug development. This study aimed to
qualitatively assess the concordance between toxicological findings from animal repeat-
dose toxicity studies and treatment-emergent adverse events (TEAEs) in clinical trials
of 63 anticancer drugs approved by the U.S. FDA from 2019 to 2023. We extracted
nonclinical and clinical safety data from FDA review documents and categorized
observations across 20 organ systems using a Concordant Positive/Concordant
Negative/Animal-only  Positive/Clinical-only = Positive classification framework.
Sensitivity, specificity, positive predictive value (PPV), and negative predictive value
(NPV) were calculated by organ class and animal species. Among 63 anti-cancer drugs
analyzed, hematologic, hepatobiliary, and gastrointestinal systems exhibited high
concordance (notably high PPV and sensitivity), while bone/tooth and lymphatic systems

showed low translational predictivity. Predictive performance was similar across rats,
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dogs, and monkeys, with no statistically significant interspecies differences. These
findings suggest that current animal models offer organ-specific, but not species-specific,
translational value for anti-cancer drugs. A shift toward validated, human-relevant
alternative models is recommended for organ classes with low predictive performance in

animal studies, to enhance translational accuracy while reducing animal sacrifice.
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Abstract

Occupational exposure to 4,4'-methylenedianiline (MDA), a precursor in polyurethane

foam production, has been linked to liver disease and cancer. Most evidence, however,
comes from underpowered epidemiological studies, while empirical data are mainly from
animal models, which point toward liver metabolism generating reactive metabolites.
We thus used precision-cut liver slices (PCLS) from human and rat donors which we
exposed to MDA at 10 and 100 pM for 24 h, and supernatants were analyzed by liquid
chromatography-‘SWATH’ mass spectrometry. The major metabolite detected in hPCLS
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and rPCLS was MDA's known N-acetyl derivative, comprising approximately 80—-90 %
of metabolites at 10 ptM and 50-60 % at 100 pM. Other metabolites were phase II
conjugates, including putative N-formylation and urea-glutamine and urea-
ethanolamine adducts. The latter accounted for ~10 % of metabolites at 10 plM,
increasing to 50 % at 100 pM in rPCLS but only reaching ~25 % in hPCLS. Cell viability
remained at 100 % across all human conditions and in rPCLS at 10 pM, but it dropped
below 5 % at 100 pM. In conclusion, this study confirmed MDA's well-known N-acetyl
metabolite across both species, while also unveiling rather unusual, previously
unreported conjugates. Additionally, distinct interspecies differences were observed,

underscoring the need for human-based studies.
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Abstract

The toxicological profiles of nitroparaffins—nitromethane (NM), nitroethane (NE), and
1-nitropropane (INP)—remain incompletely characterized. This has led to reliance on
read-across approaches, extrapolating carcinogenicity data from NM to NE and 1NP,
though the validity of such extrapolations is uncertain. In this study, we examined the
concentration-dependent transcriptional effects of NM, NE, and 1INP in primary rat
hepatocytes to clarify their cellular impact and mechanisms of toxicity. We assessed
cytotoxicity, differential gene expression, and pathway enrichment, and applied in vitro
to in vivo extrapolation (IVIVE) to estimate systemic bioavailability and clearance rates.
Cytotoxicity was observed at 3 mM for NM and NE but not up to 10 mM for 1NP.
Transcriptomic profiling revealed minimal overlap in dysregulated genes and enriched
pathways among the three compounds. NE elicited the broadest transcriptional response,
whereas NM and 1NP showed more limited effects. IVIVE further indicated distinct
systemic bioavailability and clearance, suggesting toxicokinetic differences. Taken
together, these results demonstrate that structural similarity alone does not predict
comparable toxicological behavior. Each nitroparaffin exhibited unique molecular
activity and toxicokinetics, indicating that read-across within this class requires
demonstrated concordance in both bioactivity and toxicokinetic profiles, which are
currently absent for NE, NM and 1NP. Thus, reliance on read-across from NM to NE or

1NP may misrepresent health risks and carries significant regulatory implications.
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Abstract

Mouthwashes containing ethanol for antiseptic properties have a long history of use and
well-established oral hygiene benefits by significantly enhancing the control of dental
biofilm and reducing gingival inflammation. Despite the substantial health benefits from
ethanol-containing mouthwashes, there has been ongoing scrutiny by regulatory and
health authorities of products containing ethanol resulting from the classification of
consumption of alcohol-containing beverages as a potential carcinogen. Unlike alcohol-
containing beverages, mouthwash products are not intended to be ingested, and the
potential ethanol exposure is substantially lower for mouthwash products. Therefore, we
conducted a risk assessment that benchmarked estimated and modeled incidental
exposure to ethanol in mouthwash products against endogenous blood levels, dietary
exposure, and health-based guidance values for ethanol. All mouthwash-use scenarios,
including average, 90th-percentile, and maximum-label use, resulted in relatively low
estimated ethanol exposures that were below various reference and health-based
guidance values (HBGVs), including the HBGV of 1 g/day for ethanol (16.7 mg/kg/day in
a 60-kg human), a conservative value that is considered to be protective against all
chronic health endpoints, including cancer. The findings suggest that ethanol from
mouthwash does not significantly contribute to systemic levels of ethanol, falls within
dietary intake levels, and remains below HBGVs. Taken together, this assessment
concludes that incidental oral exposure of ethanol-containing mouthwashes represents

a de minimis health risk.
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