Environment and Ecology Research 11(2): 378-384, 2023
DOI: 10.13189/eer.2023.110211

http://www.hrpub.org

A Case Report of Contamination and Toxicity of
Ethylene Glycol and Diethylene Glycol on Drugs
In Indonesia

Elanda Fikri*?, Yura Witsqa Firmansyah®"

Department of Environmental Sanitation, Bandung Health Polytechnic, Bandung, 40171, Indonesia
2Center of Excellence on Utilization of Local Material for Health Improvement, Bandung Health Polytechnic, Bandung, 40171,
Indonesia
3Environmental Science Doctoral Program, Graduate School, Universitas Sebelas Maret, Surakarta City, 57126, Indonesia

Received February 8, 2023; Revised March 13, 2023, Accepted April 16, 2023

Cite This Paper in the Following Citation Styles

(a): [1] Elanda Fikri, Yura Witsga Firmansyah , "A Case Report of Contamination and Toxicity of Ethylene Glycol and
Diethylene Glycol on Drugs in Indonesia,” Environment and Ecology Research, Vol. 11, No. 2, pp. 378 - 384, 2023.

DOI: 10.13189/eer.2023.110211.

(b): Elanda Fikri, Yura Witsga Firmansyah (2023). A Case Report of Contamination and Toxicity of Ethylene Glycol
and Diethylene Glycol on Drugs in Indonesia. Environment and Ecology Research, 11(2), 378 - 384. DOI:

10.13189/eer.2023.110211.

Copyright©2023 by authors, all rights reserved. Authors agree that this article remains permanently open access under the
terms of the Creative Commons Attribution License 4.0 International License

Abstract Every individual has a right to access safe
medicine. However, in fact, drug contamination still occurs
in several countries. The Indonesian authorities through the
Indonesian Food and Drug Supervisory Agency or Badan
Pengawas Obat dan Makanan (BPOM) Indonesia declared
five drug products contaminated with ethylene glycol (EG)
and diethylene glycol (DEG) on October 19, 2022. The
concentration of the chemicals exceeded 0.5 mg/kg body
weight per day based on recognized pharmacopeia and
BPOM Indonesia. Based on the pharmaceutical issues, this
study aimed to disseminate information on drugs
contaminated with EG and DEG in Indonesia along with
their effects. The descriptive method with a case report
approach was used in this study. Secondary data of
previous research were obtained from the website of the
Indonesian state authorities such as the Indonesian
Ministry of Health, the Food and Drug Supervisory
Agency, and some journal databases. Data collection was
carried out from October 12 to December 22, 2022. A total
of 323 cases of acute kidney injury and 190 deaths in
children were reported by the Indonesian Ministry of
Health. The investigation results show that contamination
from EG and DEG as solvents was found in some drugs; as
a result, the drugs did not meet the quality standards. A
total of 103 syrup drugs contaminated had caused acute
kidney injury and six companies that produced

contaminated drugs were given several sanctions for their
negligence.

Keywords Acute Kidney Injury, Indonesian Food
and Drug Supervisory Agency, Diethylene Glycol,
Ethylene Glycol, Syrup Drug

1. Introduction

Access to safe medicine means having health treatment
free from biological, chemical, and physical contamination.
However, drug contamination still occurs in several
countries. A diethylene glycol contamination in
paracetamol was reported in 1990 in Dhaka, Bangladesh
[1]. Diethylene glycol was found in 19 paracetamol bottles,
and the contamination was identified in seven of the 28
brands tested [1]. The residues of diethylene glycol were
found in the drug brand "My Pikin" in 2008 in Nigeria,
West Africa [2]. Several other countries also reported some
cases related to diethylene glycol contamination in India,
the United States, Haiti, and Panama causing an epidemic
of diethylene glycol poisoning [3-7]. The Indonesian
authorities through the Food and Drug Supervisory Agency
or Badan Pengawas Obat dan Makanan (BPOM)
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Indonesia recently declared five drug products
contaminated with ethylene glycol with concentrations
exceeding 0.5 mg/kg body weight per day based on
recognized pharmacopoeia and national standards [8].

Ethylene glycol (C,HsO) and its derivatives such as
diethylene glycol (CsH1003), methanol, ethylene glycol,
and isopropyl alcohol are categorized as "toxic alcohol".
Exposure to ethylene glycol (EG) and diethylene glycol
(DEG) can be very dangerous and leads to high morbidity
and mortality if not treated immediately [9-11]. EG and
DEG are colorless and sweet liquids which are used for
antifreeze. EG and DEG in the incorporate pharmaceutical
act as a solvent. The exposure to EG and DEG occurs
through the ingestion. Due to their colorless nature and
sweet taste, EG and DEG pose a possible risk of accidental
ingestion. Meanwhile, the chemicals can harm individuals
if they are taken by those who attempt to suicide, get drunk
without using ethanol, or misuse them for drug solvents
[12-14]. Exposure to EG and DEG causes various toxicity
levels to public health.

The American Association of Poison Control Centers
released an annual report of the National Poison Data
System in its 2016 about 6,347 cases of ethylene glycol
poisoning [15]. The published data reveal that 686 of 6,347
cases occurred children under 12 years of age [15].
Similarly, the Indonesian Ministry of Health declared 323
acute kidney injury (AKI) cases in children aged 1-5 years
and a total of 190 deaths [16]. The background becomes
the basis for this current study to disseminate information
on drugs contaminated with EG and DEG in Indonesia
along with their toxic effects.

2. Materials and Methods

The descriptive method with a case report approach
was used in this study. Secondary data were collected
from the website of the Indonesian state authorities such
as the Indonesian Ministry of Health and the Indonesian
Food and Drug Supervisory Agency, as well as journal
databases. Qualitative data in this study included brands
of drugs contaminated with EG and DEG, while
guantitative data included license number. Data collection
was carried out from October 12 to December 22, 2022.

3. Result and Discussion

The data analysis results show that three
pharmaceuticals contained propylene glycol and EG
during production. The six pharmaceutical companies that
used the chemicals were Yarindo Farmatama Inc.,
Universal Pharmaceutical Industries Inc., Afi Farma Inc.,
Ciubros Farma Inc., Samco Farma Inc., and Rama
Emerald Multi Sukses Inc. Six products of Yarindo
Farmatama Inc. were revoked from distribution. Universal
Pharmaceutical Industries Inc. had 10 products which
were stopped being distributed. This study found product
permits revoked for 39 products from Afi Farma Inc., 6
products from Ciubros Farma Inc., 8 products from
Samco Farma Inc., and 32 products from Rama Emerald
Multi Sukses Inc.. The list of medicinal products with
unpermitted distribution license is presented in Table 1.

Table 1. List of Medicinal Products whose Distribution Permits were Revoked because Contaminated EG and DEG 22 December 2022

Brand License Number Incorporated Pharmaceuticals
Cetirizine HCI GKL1132716437A1 Yarindo Farmatama Inc.
Dopepsa DKL1532719133A1 Yarindo Farmatama Inc.
Flurin DMP DTL0332708637A1 Yarindo Farmatama Inc.
Sucralfate GKL1532719233A1 Yarindo Farmatama Inc.
Tomaag Fortee DBL0432709433A1 Yarindo Farmatama Inc.
Yarizine DKL1132716237A1 Yarindo Farmatama Inc.
Antasida DOEN GBL1926303433A1 Universal Pharmaceutical Industries Inc.
Fritillary & Almond Cough Mixture DTL7826303137A1 Universal Pharmaceutical Industries Inc.
Glynasin DTL8826303137A1 Universal Pharmaceutical Industries Inc.
New Mentasin DTL7226302837A1 Universal Pharmaceutical Industries Inc.
Unibebi Cough Syrup DTL7226303037A1 Universal Pharmaceutical Industries Inc.
Unibebi Cough Syrup (orange flavor) DTL2026303537A1 Universal Pharmaceutical Industries Inc.
Unibebi Demam DBL1926303336A1 Universal Pharmaceutical Industries Inc.
Unibebi Demam DBL8726301237A1 Universal Pharmaceutical Industries Inc.
Unidryl DTL0526302637A1 Universal Pharmaceutical Industries Inc.
Uniphenicol DKL9626301133A1 Universal Pharmaceutical Industries Inc.
Univxon DTL7226302937A1 Universal Pharmaceutical Industries Inc.
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Table 1 continued

Uni OBH DBL7226303237A1 Universal Pharmaceutical Industries Inc.

Afibramol DBL1801707736A1 Afi Farma Inc.
Afibramol DBL0801705537A1 Afi Farma Inc.
Afibramol grape flavor DBL1801708037A1 Afi Farma Inc.
Afibramol apple flavor DBL1801708237A1 Afi Farma Inc.
Afibramol orange flavor DBL1801707837A1 Afi Farma Inc.
Afibramol 250 DBL1901705537C1 Afi Farma Inc.
Afibramol 160 DBL1901705537B1 Afi Farma Inc.
Aficitrin DTL9101701037A1 Afi Farma Inc.
Ambroxol HCI GKL1901709137A1 Afi Farma Inc.
Antasida DOEN GBL1701707233A1 Afi Farma Inc.
Broncoxin DTL2101710037A1 Afi Farma Inc.
Cetirizine Hydrochloride GKL1801708731A1 Afi Farma Inc.
Chloramphenicol Palmitate GKL2101710133A1 Afi Farma Inc.
Coldys Jr DTL1701707133A1 Afi Farma Inc.
Coldy’s Jr Forte DTL1901707133B1 Afi Farma Inc.
Domino DKL1901709636A1 Afi Farma Inc.
Domino DKL1701707533A1 Afi Farma Inc.
Domperidone GKL1901709536A1 Afi Farma Inc.
Domperidone GKL1701707433A1 Afi Farma Inc.
Ecomycetin GKL2101710233A1 Afi Farma Inc.
Fumadryl DTL9601702937A1 Afi Farma Inc.
Gastricid DBL1901709233A1 Afi Farma Inc.
Ibuprofen GTL1701707033A1 Afi Farma Inc.
Ibuprofen GTL1901707033B1 Afi Farma Inc.
Obat Batuk Hitam GBL8701700435A1 Afi Farma Inc.
OBH Afi DBL9401701737A1 Afi Farma Inc.
OBH Afi lemon flavor DBL2001709737A1 Afi Farma Inc.
OBH Afi mint flavor DBL2001709837A1 Afi Farma Inc.
Paracetamol GBL1801707636A1 Afi Farma Inc.
Paracetamol grape flavor GBL1801708137A1 Afi Farma Inc.
Paracetamol apple flavor GBL1801708337A1 Afi Farma Inc.
Paracetamol orange flavor GBL1801707937A1 Afi Farma Inc.
Paracetamol mint flavor GBL0101704237A1 Afi Farma Inc.
Paracetamol strawberry flavor GBL1701707337A1 Afi Farma Inc.
Resproxol DKL2001709936A1 Afi Farma Inc.
Resproxol DKL1901709037A1 Afi Farma Inc.
Vipcol DTL7801706637A1 Afi Farma Inc.
Zinc Go DTL1801708437A1 Afi Farma Inc.
Zinc Go Forte DTL1801708437B1 Afi Farma Inc.
Zinc Sulfate Monohydrate GTL1801708931A1 Afi Farma Inc.
Zyleron DKL1801708837A1 Afi Farma Inc.

Citocetin DTL7804005733A1 Ciubros Farma Inc.

Citomol DBL9304003837A1 Ciubros Farma Inc.

Citophenicol DKL8304002433A1 Ciubros Farma Inc.
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Citoprim DKL9604004633A1 Ciubros Farma Inc.
Floradryl DTL9504004437A1 Ciubros Farma Inc.
Popalex DTL9904005537A1 Ciubros Farma Inc.
Costan DKL2021908533A1 Samco Farma Inc.
Domestrium DKL1521908133A1 Samco Farma Inc.
Samcodryl DTL8821904637A1 Samco Farma Inc.
Samcodryl Expectorant DTL9021905637A1 Samco Farma Inc.
Samconal DBL8821905137A1 Samco Farma Inc.
Samconal DBL0321907136A1 Samco Farma Inc.
Samtacid DBL7821905333A1 Samco Farma Inc.
Toxaprim DKL1521908033A1 Samco Farma Inc.
Ambroxol HCI GKL1428912037A1 Rama Emerald Multi Sukses Inc.
Antasida DOEN GBL9628907033A1 Rama Emerald Multi Sukses Inc.
Broxolic DKL1428912137A1 Rama Emerald Multi Sukses Inc.
Calortusin DTL8328910737A1 Rama Emerald Multi Sukses Inc.
Calortusin PE DTL2028918937A1 Rama Emerald Multi Sukses Inc.
Cetirizine Hydrochloride GKL1928916436A1 Rama Emerald Multi Sukses Inc.
Cetirizine Hydrochloride GTL1628912937A1 Rama Emerald Multi Sukses Inc.
Cetirizine DKL1928916336A1 Rama Emerald Multi Sukses Inc.
Cetirizine DTL1628913037A1 Rama Emerald Multi Sukses Inc.
Cotrimoxazole GKL1328911233A1 Rama Emerald Multi Sukses Inc.
Dolorstan DKL1428912233A1 Rama Emerald Multi Sukses Inc.
Domperidone Maleate GKL2028919036A1 Rama Emerald Multi Sukses Inc.
Domperidone Maleate GKL2028919133A1 Rama Emerald Multi Sukses Inc.
Fenpro DTL1428911933A1 Rama Emerald Multi Sukses Inc.
Ibuprofen GTL1528912433A1 Rama Emerald Multi Sukses Inc.
Noze DTL1828915236A1 Rama Emerald Multi Sukses Inc.
OBH Rama DBL1228911137A1 Rama Emerald Multi Sukses Inc.
Paracetamol GBL1828915536A1 Rama Emerald Multi Sukses Inc.
Paracetamol GBL8528902637A1 Rama Emerald Multi Sukses Inc.
Pseudoephedrine HCI GTL1828915436A1 Rama Emerald Multi Sukses Inc.
Ramadryl Atusin DTL8328901137A1 Rama Emerald Multi Sukses Inc.
Ramadryl Expectorant DBL8328900137A1 Rama Emerald Multi Sukses Inc.
Ramagesic DBL1828915336A1 Rama Emerald Multi Sukses Inc.
Ramagesic DBL8328900637A1 Rama Emerald Multi Sukses Inc.
Ratrim DKL8328911733A1 Rama Emerald Multi Sukses Inc.
Remco Cough DTL0428910937A1 Rama Emerald Multi Sukses Inc.
R-Zinc DTL1928917537A1 Rama Emerald Multi Sukses Inc.
Sucralfate GKL2028919233A1 Rama Emerald Multi Sukses Inc.
Tera F DTL1928916237A1 Rama Emerald Multi Sukses Inc.
Tera - PE DTL1928917937A1 Rama Emerald Multi Sukses Inc.
Zinc Sulfate Monohydrate GTL2028918736A1 Rama Emerald Multi Sukses Inc.
Zinc Sulfate Monohydrate GTL1928917437A1 Rama Emerald Multi Sukses Inc.

Source: BPOM [17-19]
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Table 1 is the result of an investigation on contaminated
drugs conducted by the Indonesian Food and Drug
Supervisory Agency [17]. The six corporates had 103
contaminated products containing propylene glycol as a
raw material and the final products containing EG
contaminants over the threshold. Chemical samples taken
from one of the supply chains of the three corporates,
namely CV SC was tested in the laboratory. Ten samples of
the propylene glycol were detected to contain EG of
4.69-99.09%, while two EG samples were not detected to
have the same contaminant. Test results show that two
samples of sorbitol solvent from the chain were detected to
contain EG and DEG of 0.03-1.34%. The concentration of
the contaminants was inversely proportional to the safe
threshold value in which EG and DEG in propylene glycol
need to be at less than 0.1%, while the safe threshold or
tolerable daily intake (TDI) for EG and DEG contaminants
in medicinal syrup should not exceed 0.5 mg/kg body
weight per day. Propylene glycol is a product of alcohol
derivatives such as EG and DEG. It has the same physical
(shape and appearance) and chemical properties as EG and
DEG. In addition, it can function as a solvent but has very
different toxicity. EG and DEG have a more harmful effect
than propylene glycol.

Ethylene glycol (EG) is easily absorbed in the digestive
tract. The levels of EG and DEG exposures vary. Various
effects arise due to exposure to EG and DEG toxicity, and
they include motion sickness, accompanied by the
potential for depression in the central nervous system [20],
[21]. During that time, exposure to EG and DEG often
causes an increase in the osmolar volume but not in the
anion chamber or acidosis. When the concentration of EG
and DEG is present in the production of metabolites, it will
decrease the osmolar volume and increase the anion
chamber accompanied by the development of metabolic
acidosis. The half-life time EG metabolized ranges from
4-12 hours, during which time metabolic acidosis and
anion chambers develop to the accumulation of glycolic
acid [22, 23]. At this time interval, a patient will experience
pain or depression in the central nervous system
accompanied by excessive or deeper breathing. Because
the heart beats more than 100 times per minute,
hypertension can also occur. After 12 hours, his/her
condition will change to nephrotoxicity, characterized by
an increase in creatinine due to the deposition of calcium
oxalate crystals in the proximal tubule. The formation of
calcium oxalate can trigger hypocalcemia, placing the
patient at risk for tetany, seizures, QT prolongation, and
dysrhythmias. Within 12-18 hours, oliguria then develops.
If this condition is not treated immediately, it will cause
acute kidney injury in children [22, 24, 25].

The Indonesian Ministry of Health declared a new acute
kidney injury (AKI) case with an unidentified cause. The
number of acute kidney injury (AKI) cases reached 189
cases in children in August-September 18, 2022 [26]. It
increased to 323 cases in children aged 1-5 years and a total
death of 190 cases on November 3, 2022. The number was
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the same from December 2022 to January 2023. However,
the Indonesian Ministry of Health reported one confirmed
case and one suspected case of acute kidney injury in DKI
Jakarta in February 2023, and one of the patients was
reported died. New acute kidney injury cases, per February
5, 2023, were found as many as 326 patients with acute
kidney injury. One suspect spread across 27 provinces of
Indonesia. From the total, 116 patients were declared cured,
while six patients are still undergoing treatment at Dr.
Cipto Mangunkusumo National Center General Hospital
Jakarta [27]. The case occurred because the child
consumed Praxion brand drugs contaminated with EG and
DEG. The group at risk of the contamination was children
aged 6 months-18 years, but cases are dominated in
children aged 1-5 years [28]. Symptoms that appear in
children include diarrhea, nausea, vomiting, fever for 3-5
days, cough, runny nose, frequent drowsiness and less and
less urine/urination, and even unable to urinate at all [26].
Another symptom is a change in the color of the urine (dark
or brownish). If the color of the urine changes in addition to
decreasing volume of urine and absence of urine for 6-8
hours (during the day), parents are asked to immediately
take their child to the nearest health care facility for further
treatment [26].

Acute kidney injury (AKI) was identified due to EG and
DEG contamination in pediatric medicine on November 9.
2022. The Indonesian Food and Drug Supervisory Agency
imposed sanctions on three pharmaceutical companies,
namely  Yarindo Farmatama  Inc., Universal
Pharmaceutical Industries Inc., and Afi Farma Inc. The
three companies stopped producing medicinal syrup, and
returned the approval letter of the distribution permit for all
medicinal syrups. Moreover, they also withdrew and
ensured that all drug syrups had been withdrawn from
circulation including  pharmaceutical ~ wholesalers,
pharmacies, drugstores, and other pharmaceutical service
facilities. They also destroy all supplies (stock) of
medicinal syrup at the Technical Implementation Unit
(UPT) Officer of Indonesian Food and Drug Supervisory
Agency by making minutes of extermination. They
reported on the implementation of orders to stop
production, recall and destroy drug syrup to the Indonesian
Food and Drug Supervisory Agency [17].

Concerning the acute kidney injury case in February
2023, the Indonesian Food and Drug Supervisory Agency
received information from the Indonesian Ministry of
Health about a syrup suspected to cause the acute kidney
injury cases. The Indonesian Food and Drug Supervisory
Agency then took steps by investigating, tracing, taking,
and testing samples, including inspection of production
facilities. The agency had conducted tracing, sampling, and
testing of syrup samples left over from the patient's
medication; circulation with the same batch number as the
sample consumed by the patient; the production site
(retained samples) with the same batch number as the
sample consumed by the patient; adjacent batches; sorbitol
raw materials used in the production process; and other
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syrup samples using raw materials with the same batch
number (two different syrup products). All the syrup and
raw material samples were sent and tested at the laboratory
of the Food and Drug Testing Development Center or
Pusat Pengembangan Pengujian Obat dan Makanan
Nasional (PPPOMN) of the Indonesian Food and Drug
Supervisory Agency. The test results show that all samples
tested were qualified (MS), meaning that the syrup met the
daily safe intake threshold [29].

4. Conclusions

A total of 323 cases of acute kidney injury (AKI) and
190 deaths were reported by the Indonesian Ministry of
Health. The investigation results from the Indonesian
Food and Drug Supervisory Agency found EG and DEG
contamination in the drug exceeding the quality standards.
The use of EG and DEG as solvents leads to
contamination in 103 syrup drugs. Six companies that
produce contaminated drugs were given several sanctions
for their negligence. It is necessary to tighten supervision
carried out by the Indonesian Food and Drug Supervisory
Agency and avoid similar cases in the future.

Acknowledgements

The authors would like to thank the Indonesian Food
and Drug Supervisory Agency for giving them permission
to use the published data on drugs contaminated with EG
and DEG for the research publication; Bandung Health
Polytechnic and Universitas Sebelas Maret.

REFERENCES

[1] A. D. Woolf, “Sulfanilamide (diethylene glycol)
disaster—United States, 1937,” in History of Modern
Clinical Toxicology, Elsevier, 2022, pp. 139-148.

[2] E. A.J. Hoste, J.A Kellum, N.M. Selby, A. Zarbock, P.M.
Palevsky, S.M. Bagshaw, S.L. Goldstein, J. Cerda, L.S.
Chawla., “Global epidemiology and outcomes of acute
kidney injury,” Nat. Rev. Nephrol., vol. 14, no. 10, pp. 607—
625, Oct. 2018, doi: 10.1038/s41581-018-0052-0.

[3] J. Beaulieu, D.M. Roberts, S. Gosselin, R.S. Hoffman, V.
Lavergne, K.E. Hovda, B. Megarbane, D. Lung, R.
Thanacoody, M. Ghannoum., “Treating ethylene glycol
poisoning with alcohol dehydrogenase inhibition, but
without extracorporeal treatments: a systematic review,”
Clin. Toxicol., vol. 60, no. 7, pp. 784-797, Jul. 2022, doi:
10.1080/15563650.2022.2049810.

[4] J. A. Seltzer, B. Corbett, D. R. Lasoff, and R. F. Clark,
“Symptomatic Diethylene Glycol Ingestion Successfully
Treated with Fomepizole Monotherapy,” J. Emerg. Med.,
vol. 63, no. 1, pp. 58-61, Jul. 2022, doi:
10.1016/j.jemermed.2022.04.021.

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

(13]

[14]

[15]

[16]

383

J. Prinz, B. Boll, M.V. Bergwelt-Baildon, VV.B.J.U. Becker,
D. Carvalho-Fiel, A.S. Vornhagen, M.Kochanek.,
“Intoxikation nach Frostschutzmittelaufnahme,”
Medizinische Klin. - Intensivmed. und Notfallmedizin, vol.
114, no. 2, . 159-163, Mar. 2019, doi:
10.1007/s00063-018-0439-5.

M. Pettersson Bergstrand, A. Helander, T. Hansson, and O.
Beck, “Detectability of designer benzodiazepines in
CEDIA, EMIT Il Plus, HEIA, and KIMS Il
immunochemical screening assays,” Drug Test. Anal., vol.
9, no. 4, pp. 640-645, Apr. 2017, doi: 10.1002/dta.2003.

N. Petejova, A. Martinek, J. Zadrazil, and V. Teplan,
“Acute toxic kidney injury,” Ren. Fail., vol. 41, no. 1, pp.
576-594, Jan. 2019, doi:
10.1080/0886022X.2019.1628780.

Badan Pengawas Obat dan Makanan, “Fourth Information
on the Results of BPOM Supervision of Medicinal Syrup
Suspected of Containing Ethylene Glycol (EG) and
Diethylene Glycol (DEG) Contaminants,” BP POM RI,
2022.
https://kmei.pom.go.id/index.php/2022/10/20/informasi-ke
empat-hasil-pengawasan-bpom-terhadap-sirup-obat-yang-
diduga-mengandung-cemaran-etilen-glikol-eg-dan-dietilen
-glikol-deg/ (accessed Dec. 17, 2022).

T. P. Umar, N. Jain, and H. Azis, “Endemic rise in cases of
acute kidney injury in children in Indonesia and Gambia:
what is the likely culprit and why?,” Kidney Int., Jan. 2023,
doi: 10.1016/j.kint.2022.12.004.

D. Wittschieber, K. Heuberger, R. Schulz, H. K&hler, and K.
Varchmin-Schulthei, “Fatal poisoning with diethylene
glycol in an unusual setting,” Forensic Sci. Med. Pathol.,
vol. 15, no. 4, pp. 649-652, Dec. 2019, doi:
10.1007/s12024-019-00123-4.

Z. M. Sanchez, C. L. Oliveira, R. Laranjeira, and R.
Caetano, “Intoxication and Deaths From Diethylene Glycol
Present in Brazilian Craft Beers,” J. Stud. Alcohol Drugs,

vol. 81, no. 4, pp. 522-523, Jul. 2020, doi:
10.15288/jsad.2020.81.522.
J.. V. Ashurst and T. M. Nappe, “Methanol

Toxicity,”, Treasure Island (FL): StatPearls Publishing,
Treasure Island (FL): Treasure Island (FL): StatPearls
Publishing, 2022.

J. Kaur and P. B. Kyle, “Ethylene glycol toxicity,” in
Toxicology Cases for the Clinical and Forensic Laboratory,
Elsevier, 2020, pp. 51-54.

D. D. Gummin, J. B. Mowry, D. A. Spyker, D. E. Brooks,
M. O. Fraser, and W. Banner, “2016 Annual Report of the
American Association of Poison Control Centers’ National
Poison Data System (NPDS): 34th Annual Report,” Clin.
Toxicol., vol. 55, no. 10, pp. 1072-1254, Nov. 2017, doi:
10.1080/15563650.2017.1388087.

D. D. Gummin, J. B. Mowry, D. A. Spyker, D. E. Brooks,
M. O. Fraser, and W. Banner, “2016 Annual Report of the
American Association of Poison Control Centers’ National
Poison Data System (NPDS): 34th Annual Report.,” Clin.
Toxicol. (Phila)., vol. 55, no. 10, pp. 1072-1252, Dec. 2017,
doi: 10.1080/15563650.2017.1388087.

Kementerian Kesehatan Republik Indonesia, “Acute
Kidney Disorder Cases Continue to Decline Since October
18,7



384

[17]

[18]

[19]

[20]

[21]

A Case Report of Contamination and Toxicity of Ethylene Glycol and Diethylene Glycol on Drugs in Indonesia

https://www.kemkes.go.id/article/view/22110400002/acute
-kidney-injury-cases-drop-since-18-october.html#:~:text=S
ebagai%?20informasi%2C%20berdasarkan%?20data%20Ke
menterian,kasus%20dirawat%20dan%20190%20kematian,
2022. https://www.kemkes.go.id/article/view/2211040000
2/acute-kidney-injury-cases-drop-since-18-october.html
(accessed Dec. 17, 2022).

Badan Pengawas Obat dan Makanan - Republik Indonesia,
“Explanation of BPOM RI Number Hm.01.1.2.11.22.240
Dated November 6, 2022 Regarding Revocation of
Circulation Permit for Medicinal Syrup Produced by PT
Yarindo Farmatama, PT Universal Pharmaceutical
Industries, and PT Afi Farma,” BPOM RIL
https://www.pom.go.id/new/view/more/Klarifikasi/163/PE
NJELASAN-BPOM-RI-NOMOR-HM-01-1-2-11-22-240-
TANGGAL-6-NOVEMBER-2022-TENTANG-PENCAB
UTAN--IZIN-EDAR-SIRUP-OBAT-PRODUKSI-PT-YA
RINDO-FARMATAMA--PT-UNIVERSAL-PHARMACE
UTICAL-INDUSTRIES--DAN-PT-AFI-FARMA.html
(accessed Dec. 17, 2022).

Badan Pengawas Obat dan Makanan-Republik Indonesia,
“Explanation of BPOM RI Number HM.01.1.2.12.22.188
Dated December 22, 2022 Regarding Follow-Up of BPOM
Investigation and Supervision of Unqualified Medicinal
Syrup in 6 (Six) Pharmaceutical
Industries,” BP POM RI, 2022 .https://www.pom.g
o.id/new/view/more/klarifikasi/169/PENJELASAN-BPO
M-RI-NOMOR-HM-01-1-2-12-22-188-TANGGAL-22-D
ESEMBER-2022-TENTANG-TINDAK-LANJUT-INVES
TIGASI-DAN-PENGAWASAN-BPOM-TERHADAP-SI
RUP-OBAT-YANG-TIDAK-MEMENUHI-SYARAT-PA
DA-6--ENAM--INDUSTRI-FARMASI.html.

Badan Pengawas Obat dan Makanan-Republik Indonesia,
“Explanation of BPOM RI Number HM.01.1.2.12.22.186
Dated December 7, 2022 Regarding Revocation of
Circulation Permit for Medicinal Syrup Produced by PT
Rama Emerald Multi Sukses (PT REMS),” BP POM RI,
2022.
https://www.pom.go.id/new/view/more/Kklarifikasi/167/PE
NJELASAN-BPOM-RI-NOMOR-HM-01-1-2-12-22-186-
TANGGAL-7-DESEMBER-2022-TENTANG-PENCABU
TAN-IZIN-EDAR-SIRUP-OBAT--PRODUKSI-PT-RAM
A-EMERALD-MULTI-SUKSES--PT-REMS-.html.

M. A. Perazella and M. H. Rosner, “Drug-Induced Acute
Kidney Injury,” Clin. J. Am. Soc. Nephrol., vol. 17, no. §,
pp. 1220-1233, Aug. 2022, doi: 10.2215/CJN.11290821.

C. O. L. Goulart, L. S. Bordoni, C. C. Nascentes, and L. M.
Costa, “Analysis of Diglycolic Acid after Mass Poisoning
by Diethylene Glycol,” J. Anal. Toxicol., vol. 46, no. 1, pp.
64-68, Feb. 2022, doi: 10.1093/jat/bkaal87.

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

F. Shihana, M. L. Barron, F. Mohamed, D. Seth, and N. A.
Buckley, “MicroRNAs in toxic acute kidney injury:
Systematic scoping review of the current status,”
Pharmacol. Res. Perspect., vol. 9, no. 2, Apr. 2021, doi:
10.1002/prp2.695.

R. Jain, S. Randev, P. Kumar, and V. Guglani, “Acute
Kidney Injury and Encephalopathy in a Child: Diethylene
Glycol Poisoning,” Indian J. Pediatr., vol. 88, no. 2, pp.
194-195, Feb. 2021, doi: 10.1007/s12098-020-03557-9.

Z. Mohamadi Yarijani and H. Najafi, “Kidney injury in
COVID-19 patients, drug development and their renal
complications: Review study,” Biomed. Pharmacother., vol.
142, p. 111966, Oct. 2021, doi:
10.1016/j.biopha.2021.111966.

C. N. Jamison, R. D. Dayton, B. Latimer, M. P. McKinney,
H. G. Mitchell, and K. E. McMartin, “Diethylene glycol
produces nephrotoxic and neurotoxic effects in female rats,”
Clin. Toxicol., vol. 60, no. 3, pp. 324331, Mar. 2022, doi:
10.1080/15563650.2021.1953049.

Kementerian Kesehatan Republik Indonesia, “Cases of
Acute Renal Failure in Children Increase, Parents Urged to
be

Vigilant, https://www.kemkes.go.id/article/view/
22101800001/kasus-gagal-ginjal-akut-pada-anak-meningk
at-oran g-tua-diminta-waspada.html, 2022. https://www.ke
mkes.go.id/article/view/22101800001/kasus-gagal-ginjal-a
kut-pada-anak-meningkat-orang-tua-diminta-waspada.html
(accessed Dec. 17, 2022).

S.N. Tarmizi, “New Cases of Acute Kidney Disorder in
Children, Government Prepares Anticipatory Steps,”
Kemenkes RI, 2023. https://sehatnegeriku.kemkes.go.id/ba
ca/umum/20230206/5642343/kasus-baru-gangguan-ginjal-
akut-pada-anak-pemerintah-siapkan-langkah-antisipatif/.

Kementerian Kesehatan Republik Indonesia, “Acute
Kidney Disorder Cases Continue to Decline Since October
18,7

Kemenkes RI, 2022. https://www.kemkes.go.id/article/vie
w/22110400002/acute-kidney-injury-cases-drop-since-18-
october.html (accessed Jan. 01, 2023).

Badan Pengawas Obat dan Makanan-Republik Indonesia,
“BPOM Explanation Number HM.01.1.2.02.23.08 Dated
February 9, 2023 Regarding BPOM's Anticipatory Steps
Against Cases of Atypical Progressive Acute Kidney
Disorder in Children,” BPOM RI, 2023.
https://www.pom.go.id/new/view/more/klarifikasi/171/PE

NJELASAN-BPOM-RI--NOMOR-HM-01-1-2-02-23-08-

TANGGAL-9-FEBRUARI-2023--TENTANG--LANGKA
H-ANTISIPATIF-BPOM-TERHADAP-KASUS-GANGG
UAN-GINJAL-AKUT-PROGRESIF-ATIPIKAL-PADA-

ANAK html.





