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Abstract: The Gambia cough syrup tragedy exposed a devastating public health failure, resulting in the deaths
of over 60 children from acute kidney injury (AKI). Investigations revealed that the contaminated syrups
contained diethylene glycol (DEG) and ethylene glycol (EG), industrial chemicals that are highly toxic when
ingested. These adulterated medicines were linked to Maiden Pharmaceuticals, an Indian manufacturer,
highlighting critical lapses in regulatory oversight and quality control within the global pharmaceutical supply
chain. Clinical findings showed severe kidney damage consistent with previous cases of DEG poisoning,
reinforcing concerns about inadequate safety measures. This review examines the origins of the contamination,
the health effects of DEG and EG exposure, regulatory shortcomings, and the broader implications for drug
safety in low- and middle-income countries. Strengthening international pharmaceutical regulations and
enhancing detection mechanisms are crucial to preventing similar tragedies in the future.
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INTRODUCTION

Cough syrups are a common remedy for relieving symptoms like colds, allergies, and respiratory infections.
Among them, Promethazine Oral Solution, Kofexmalin Baby Cough Syrup, Makoff Baby Cough Syrup, and
Magrip N Cold Syrup have been widely used in different regions. These medications are designed to ease
cough, congestion, and other discomforts in both children and adults. However, concerns have recently
emerged regarding their safety and quality.

These four cough syrups Promethazine Oral Solution, Kofexmalin Baby Cough Syrup, Makoff Baby Cough
Syrup and Magrip N Cold Syrup were manufactured by Maiden Pharmaceuticals Limited, an Indian company.
They were specifically exported to the Gambia and were not available for sale within India [1].

Although Maiden Pharmaceuticals operates internationally, supplying products to countries across Asia,

Africa, and Latin America, there is no confirmed evidence that these particular syrups were distributed beyond
The Gambia [2].

Manufacturing Details:
Maiden Pharmaceuticals Ltd., a company based in Haryana, India, manufactured medicinal syrups that were

later found to be contaminated. Although the exact manufacturing dates of the affected batches remain
unknown, the syrups were shipped to The Gambia sometime in 2022. Reports suggest the export likely
occurred in the first half of the year, well before the World Health Organization (WHO) raised an alert about
the contamination in October 2022.
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BRIEF OVERVIEW OF TRAGEDY
The Gambia cough syrup scandal refers to the tragic deaths of 70 children in The Gambia after consuming
contaminated cough syrups produced in India. In October 2022, the World Health Organization (WHO)
issued a medical alert, urging health authorities to remove certain products made by Maiden
Pharmaceuticals from circulation. The affected syrups included Promethazine Oral Solution, Kofexmalin
Baby Cough Syrup, Makoff Baby Cough Syrup, and Magrip N Cold Syrup.

In April 2023, allegations emerged in India that a senior official in Haryana’s health department accepted a
bribe to alter test samples of the contaminated syrups before they were examined in a state laboratory. This
raised suspicions that Maiden Pharmaceuticals may have been aware that their products were tainted. While
independent laboratory tests conducted for the WHO confirmed the presence of toxic substances—ethylene
glycol and diethylene glycol—Indian authorities reported no toxins but did find labelling issues with the
syrups. Despite these findings, Maiden Pharmaceuticals’ founder, Naresh Kumar Goyal, has denied any
wrongdoing in the manufacturing process.

In response to the tragedy, families in The Gambia are taking legal action against Indian manufacturers,
seeking justice for the devastating loss of their children due to toxic contamination.

Timeline of events leading up to crisis: Initial Cases and Investigation
In June 2022 a pediatric nephrologist at the Edward Francis Small Teaching Hospital in Banjul, The Gambia,
alerted the Ministry of Health (MoH) to a cluster of acute kidney injury (AKI) cases among children. [3]
Health officials began investigating whether these AKI cases were linked to the use of paracetamol syrups for
fever, cough, cold, and discomfort. [3]

August 2022: Rising Concerns and International Assistance

By late July, doctors observed an increase in severe kidney disease cases with high fatality rates among
children, primarily following diarrheal diseases. [3]

On August 23, 2022, The Gambia's MoH requested assistance from the U.S. Centers for Disease Control and
Prevention (CDC) to investigate the outbreak. [3]

September 2022: Identification of Contaminated Medications
CDC epidemiologists arrived in The Gambia on September 16 to assist with the investigation. [3]
The preliminary investigation suggested that contaminated syrup-based children's medications contributed to

the AKI outbreak. [3]
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On September 23, Gambian authorities ordered a recall of all medicines containing paracetamol or
promethazine syrup. [3]

October 2022: WHO Alert and Global Attention

On October 5, 2022, the World Health Organization (WHO) issued a global alert regarding four cough and
cold syrups made by Maiden Pharmaceuticals in India, warning they could be linked to the deaths of 66
children in The Gambia. [4]

The WHO alert identified the products as Promethazine Oral Solution, Kofexmalin Baby Cough Syrup,
Makoff Baby Cough Syrup, and Magrip N Cold Syrup, all manufactured by Maiden Pharmaceuticals Limited,
Haryana, India. [4]

Laboratory analysis confirmed that these products contained unacceptable amounts of diethylene glycol and
ethylene glycol as contaminants. [4]

Post-October 2022: Regulatory Actions and Ongoing Investigations
The WHO continued investigations with the company and regulatory authorities in India. [4]
The incident prompted discussions on strengthening international pharmaceutical regulatory structures and

surveillance systems to prevent such tragedies in the future. [4]
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Figure 2: date of first symptom onset for suspected cases of acute kidney injury of unknown etiology* among children (n = 67)
critical events in the outbreak investigation, and public health recommendations — the gambia, june 12—september 29, 2022[10]
URL.: https://www.cdc.gov/mmwr/volumes/72/wr/mm7209al.htm

IDENTIFICATION OF TOXIC COMPOUNDS: DIETHYLENE GLYCOL (DEG) AND ETHYLENE
GLYCOL (EG)

Laboratory analyses of the implicated syrups revealed the presence of diethylene glycol (DEG) and ethylene
glycol (EG), both known for their nephrotoxic properties. DEG and EG are toxic alcohols commonly used as
industrial solvents and antifreeze agents but are not approved for use in pharmaceutical formulations due to
their high toxicity. Ingestion of these compounds can lead to severe health consequences, including abdominal
pain, vomiting, diarrhea, inability to pass urine, headache, altered mental state, and acute kidney injury, which
may result in death.[4]

Mechanism of toxicity
Ethylene Glycol (EG) Toxicity Mechanism
Upon ingestion, EG undergoes hepatic metabolism through the following pathway:
1. Conversion to Glycolaldehyde: EG is initially oxidized by ADH to glycolaldehyde.
2. Formation of Glycolic Acid: Glycolaldehyde is further metabolized to glycolic acid, which is a major
contributor to metabolic acidosis observed in EG poisoning.
3. Production of Oxalic Acid: Glycolic acid is subsequently converted to oxalic acid. Oxalic acid can bind
with calcium to form calcium oxalate crystals, which may deposit in renal tubules, leading to kidney injury.
Chemical Structure
Ethylene glycol is a colorless, odorless, and hygroscopic liquid with a sweet taste [5].
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Figure3: structure of ethylene glycol
URL: https://en.m.wikipedia.org/wiki/File:Ethylene glycol chemical structure.png

Diethylene Glycol (DEG) Toxicity Mechanism

The metabolic pathway of DEG differs from that of EG:

1. Conversion to 2-Hydroxyethoxyacetaldehyde: DEG is metabolized by ADH to 2-
hydroxyethoxyacetaldehyde.

2. Formation of 2-Hydroxyethoxyacetic Acid (HEAA): The aldehyde is further oxidized to 2-
hydroxyethoxyacetic acid (HEAA). HEAA is considered the primary toxic metabolite responsible for DEG-
induced renal toxicity.

Chemical structure

Diethylene glycol (DEG) is a colorless, practically odorless, and hygroscopic liquid with a sweetish taste. It
is a four-carbon dimer of ethylene glycol and is miscible with water, alcohol, ether, acetone, and ethylene

glycol.[6]
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Figure 4: structure of diethylene glycol
URL.: https://www.tcichemicals.com/IN/en/p/D0495

Clinical Effects

Neurological Symptoms (30 minutes to 12 hours post-ingestion): Early signs often include dizziness,
headaches, confusion, and drowsiness as the central nervous system begins to slow down. In more severe
cases, individuals may experience a reduced level of consciousness.

Cardiopulmonary Symptoms (12 to 24 hours post-ingestion): As the condition progresses, metabolic
imbalances can cause rapid breathing, an increased heart rate, and high blood pressure. In severe cases, the
strain on the heart may lead to heart failure.

Renal Symptoms (24 to 72 hours post-ingestion): Kidney damage becomes more apparent within a day or
two, marked by lower urine output, flank pain, and rising creatinine levels in the blood. During the Gambian
outbreak, affected children showed symptoms such as vomiting, diarrhea, and fever, which quickly led to
complete kidney failure (anuria), meaning they could no longer produce urine.

Symptoms observed in affected children
Decreased or Absent Urine Output (Oliguria/Anuria): Many children exhibited significantly reduced or
complete cessation of urine production, signaling compromised kidney function. [7]
Edema: Swelling, particularly in the facial region, was commonly observed due to fluid retention resulting
from impaired kidney filtration. [7]
Vomiting and Diarrhea: Gastrointestinal symptoms, including vomiting and diarrhea, were frequently
reported, potentially leading to dehydration and further renal strain.[7]
Fever: Some children experienced elevated body temperatures, suggesting an underlying inflammatory or
infectious process. [7]
Neurological Symptoms: Altered mental states, such as confusion and decreased consciousness, were noted
in certain cases, possibly due to the accumulation of toxins ordinarily excreted by healthy kidneys. [7]
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THE SCALE OF THE TRAGEDY: AFFECTED POPULATION AND IMPACT
Between June and September 2022, The Gambia witnessed a surge in acute kidney injury (AKI) cases, with
78 confirmed cases among children under five years old. The mortality rate was alarmingly high at 84.6%,
resulting in 66 recorded deaths.[3]

Impact of AKI Cases in The Gambia (June-Sept 2022)
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Figure 5: affected cases

The outbreak primarily affected very young children, with a median age of 23 months. Among the reported
cases, 56% were male and 44% were female. Tragically, the fatality rate was extremely high, with 84.6% of
affected children succumbing to the illness.

This outbreak stands as one of the worst medication-related poisoning incidents in recent history, revealing
serious weaknesses in the regulation and distribution of pharmaceuticals—especially in low-resource countries
that rely heavily on imported medicines. The scale of this disaster underscores the urgent need for stricter
quality control, improved oversight, and more robust global safety measures to prevent similar tragedies in the
future.[3]

Mortality and Morbidity Statistics

M survivors

I fatal cases

Figure 6: Mortality and Morbidity Statistics

During the outbreak, 82 children were diagnosed with acute kidney injury (AKI), with a devastating 70
fatalities, leading to an estimated case fatality rate of 85%. Most of the affected children were under the age
of three, highlighting their increased susceptibility to toxic exposure. Additionally, the outbreak impacted more
boys than girls, with 50 confirmed cases among male children.[8]

IMPORTANCE OF THE ISSUE IN GLOBAL HEALTH AND PHARMACEUTICAL REGULATION
The Gambia cough syrup scandal of 2022 stands as a tragic reminder of the critical gaps in pharmaceutical
regulation and drug safety worldwide. Over 60 young children lost their lives after consuming contaminated
cough syrups produced by an Indian pharmaceutical company. This heartbreaking incident underscores the
urgent need for stricter quality control, better regulatory oversight, and stronger international accountability in
the pharmaceutical industry.
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1. The Dangers of Poor Drug Quality Control
One of the most alarming aspects of this crisis was the presence of diethylene glycol (DEG) and ethylene
glycol (EG) in the syrups. These toxic substances, commonly found in industrial products like antifreeze, are
extremely harmful when ingested and can cause fatal kidney damage. The fact that such contaminants ended
up in children’s medicine highlights severe lapses in quality control.
To prevent similar tragedies, there must be stricter monitoring of raw materials and more rigorous
manufacturing inspections. The pharmaceutical industry must adopt tighter safety protocols to ensure that
medicines are free from harmful substances before they reach consumers.

2. Weak Regulatory Oversight Exposed

The scandal also shed light on weaknesses in drug regulatory systems, particularly in developing countries
where oversight mechanisms may be inadequate. Medicines manufactured in one country and exported to
another should meet high safety standards, yet this case revealed gaps that put vulnerable populations at risk.
Stronger harmonized international standards are needed to ensure that all medicines, regardless of where they
are produced or sold, meet the same rigorous quality and safety benchmarks. Governments and regulatory
bodies worldwide must collaborate more effectively to close loopholes and enforce stricter regulations on
pharmaceutical exports.

. Public Health Consequences and Global Supply Chain Issues

The loss of so many young lives in The Gambia is a devastating example of how pharmaceutical negligence
can have deadly consequences. Many low-income countries, including The Gambia, depend on imported
medicines from major pharmaceutical hubs like India and China. However, this tragedy raises serious concerns
about the safety of the global medicine supply chain and the risks associated with substandard or counterfeit
drugs.

Ensuring the safety of medicines in developing nations requires stronger import regulations, routine
inspections, and better reporting systems for adverse drug reactions. No country should have to suffer due to
the negligence of pharmaceutical companies or weak regulatory frameworks.

4. Strengthening Accountability and Legal Measures

For real change to happen, there must be greater accountability for pharmaceutical companies that produce
and distribute harmful products. Countries need stronger legal frameworks to ensure that negligent
manufacturers face serious consequences, even if their products are exported abroad.

Additionally, international organizations like the World Health Organization (WHO), the U.S. Food and Drug
Administration (FDA), and the European Medicines Agency (EMA) must work together to enhance
transparency in pharmaceutical trade and establish stricter global enforcement mechanisms to prevent such
incidents in the future.

5. Restoring Public Trust in Medicines

Events like the Gambia cough syrup scandal can severely damage public trust in essential medicines,
particularly in regions where counterfeit or substandard drugs are already a concern. People need assurance
that the medicines they rely on are safe and effective.

Governments and health authorities must take proactive steps to restore confidence by enforcing stricter
regulations, ensuring better communication about drug safety, and setting up accessible reporting systems for
any adverse reactions to medications.

6. The Need for Stronger Global Pharmacovigilance

The world cannot afford another tragedy like this. A robust global system for monitoring and reporting drug
safety issues is essential. Real-time tracking of adverse drug reactions and a centralized international database
for drug safety concerns could help prevent similar disasters by enabling swift recalls and regulatory actions.

FINDINGS FROM INVESTIGATIONS

World Health Organization (WHO): Swift Action and Global Warning
On October 5, 2022, the World Health Organization (WHO) issued an urgent medical product alert after
identifying four contaminated pediatric medicines linked to the deaths of 66 children in The Gambia. The
affected products—Promethazine Oral Solution, Kofexmalin Baby Cough Syrup, Makoff Baby Cough Syrup,

IJNRD2504461 International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | JNRD.ORG
and Magrip N Cold Syrup—were manufactured by Maiden Pharmaceuticals, an Indian company. Laboratory
tests confirmed that these syrups contained dangerously high levels of diethylene glycol (DEG) and ethylene
glycol (EG), toxic substances known to cause kidney failure and death when ingested.

Recognizing the potential global risk, the WHO warned regulatory authorities worldwide to identify, recall,
and prevent the distribution of these contaminated medicines in their respective countries. This alert
underscored the urgent need for stronger international vigilance in monitoring pharmaceutical products,
especially those exported to low-resource nations.[4]

U.S. Centers for Disease Control and Prevention (CDC): Investigative Collaboration
In response to the crisis, the CDC partnered with Gambian health officials to conduct a detailed investigation
into the outbreak. Their joint efforts confirmed a direct link between the contaminated cough syrups and the
acute kidney injury (AKI) cases among children. This finding reinforced the critical need for swift public
health interventions and strengthened the call for more stringent drug quality control measures worldwide [9]

The Gambia's National Health Authorities: Immediate Action and Long-Term Reforms

Public Alert and Product Recall: The Gambian Ministry of Health swiftly alerted the public about the
dangers of the identified cough syrups and initiated a recall to prevent further consumption. Health workers
conducted door-to-door campaigns to retrieve the contaminated medicines and educate communities about the
associated risks. [10]

Regulatory Reforms: In collaboration with the WHO, The Gambia undertook significant steps to overhaul
its medicine regulatory system. This included strengthening the Medicines Control Agency to ensure the safety
and efficacy of medical products in the country, aiming to prevent such incidents in the future. [10]

REGULATORY AND MANUFACTURING LAPSES

The Role of Maiden Pharmaceutical India in the Gambia Cough Syrup Crisis
Maiden Pharmaceuticals, an Indian pharmaceutical company, played a central role in the Gambia cough syrup
crisis, which resulted in the deaths of over 60 children due to acute kidney injuries caused by contaminated
medicines. [11] The crisis, which unfolded in 2022, raised global concerns about pharmaceutical safety,
regulatory oversight, and accountability in drug manufacturing.

Production and Export of Contaminated Cough Syrups
Maiden Pharmaceuticals, based in Haryana, India, was identified as the manufacturer of four cough syrup
brands—Promethazine Oral Solution, Kofexmalin Baby Cough Syrup, Makoff Baby Cough Syrup, and
Magrip N Cold Syrup[11]. These syrups were exported to The Gambia and were intended for pediatric use.
The World Health Organization (WHO) later found that these medicines were contaminated with ethylene
glycol (EG) and diethylene glycol (DEG), toxic substances that can cause severe kidney damage and fatalities
when ingested [7][12].

Regulatory Oversight and Quality Control Failures
The WHO’s investigation revealed that Maiden Pharmaceuticals failed to adhere to good manufacturing
practices (GMP). [10] The contaminated syrups contained significantly high levels of EG and DEG, substances
used in industrial applications such as antifreeze and not meant for human consumption. The presence of these
toxic compounds pointed to critical lapses in quality control during the manufacturing process.[13]

Despite India's stringent pharmaceutical regulations, it was later discovered that Maiden Pharmaceuticals had
a history of quality control violations. [11] Reports from Indian authorities indicated that the company had
been flagged for substandard practices in the past. However, regulatory gaps allowed the company to continue
operations and export its products to international markets, including The Gambia. [14]

RESPONSE AND ACTIONS TAKEN

Gambia’s Government Response

The Gambian government responded swiftly to the crisis by banning the sale and use of the contaminated
cough syrups and launching a thorough investigation into the matter [4]. The Ministry of Health issued a public
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alert, urging citizens to stop using the affected medications and instructing pharmacies and healthcare facilities
to remove them from circulation immediately [7].

Once the World Health Organization (WHO) confirmed the contamination, Gambian authorities took legal
action against the importers and distributors responsible for bringing the unsafe syrups into the country. To
prevent similar incidents in the future, the government also took steps to strengthen drug regulations and
oversight [14].

Seeking accountability, the Gambian government called on Maiden Pharmaceuticals and Indian authorities to
take responsibility for their role in the crisis. The country’s president strongly condemned the incident,
emphasizing the need for international cooperation to ensure justice for the victims and prevent further cases
of pharmaceutical negligence [3].

In addition to these measures, the government worked closely with international health organizations to
provide medical care and support for affected children and their families, ensuring they received the necessary
treatment and assistance in the wake of the tragedy [13].

India’s Regulatory Response and Actions Against Maiden Pharmaceuticals

India responded to the crisis by taking decisive regulatory actions against Maiden Pharmaceuticals and
working to strengthen oversight of drug manufacturing [11]. The Central Drugs Standard Control Organization
(CDSCO), along with Haryana’s state drug authorities, carried out thorough inspections of the company’s
facilities, uncovering several lapses in quality control and violations of good manufacturing practices [7].

In response to these findings, the Indian government suspended Maiden Pharmaceuticals’ production license
and stopped the export of its products [3]. Additionally, the Ministry of Health issued warnings to other
pharmaceutical manufacturers, emphasizing the importance of strict adherence to safety regulations [14].

Beyond addressing this specific case, Indian regulators launched a broader review of the country’s
pharmaceutical export policies. This included calls for tighter quality checks on medicines meant for
international markets and discussions on revising drug regulations to impose stricter penalties on companies
that violate safety standards [12][13].

Despite these measures, India faced international criticism over the effectiveness of its pharmaceutical
regulatory system. While the government defended its oversight mechanisms, it also acknowledged the need
for stronger monitoring and enforcement to prevent similar incidents in the future [4].

LESSONS LEARNED AND PREVENTIVE MEASURES

Strengthening Global Drug Regulation and Monitoring
The Gambia cough syrup crisis underscored the urgent need for stronger global drug regulations to prevent
the circulation of substandard and dangerous medicines. In response, regulatory agencies worldwide, including
the World Health Organization (WHO), have emphasized the importance of international cooperation in
overseeing pharmaceutical production and distribution [12].
To enhance global drug safety, several key measures have been proposed:

Standardizing pharmaceutical regulations worldwide: Countries should align their drug safety protocols
with WHO guidelines and enforce stricter quality control measures for medicines being exported [7].
Strengthening international regulatory collaboration: Improved communication between drug-producing
and importing nations is crucial to identifying and stopping the distribution of contaminated medications
before they reach consumers [14].

Enhancing drug testing procedures: Governments and health organizations must implement more rigorous
screening processes for pharmaceutical ingredients to ensure that medicines meet safety and quality standards
before they enter the market [13].

Promoting transparency and accountability: Pharmaceutical companies should be required to disclose
detailed reports on their production processes and safety measures, allowing global health organizations to
monitor compliance effectively [3].
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Enforcing stricter penalties for violations: Governments need to impose harsher consequences, such as
substantial fines and criminal charges, on companies that fail to meet safety standards—especially in cases
where negligence results in harm or fatalities [4].

The Urgent Need for Stricter Quality Control in Pharmaceutical Exports
The Gambia cough syrup crisis has highlighted the critical need for stronger quality control in pharmaceutical
exports to protect public health and prevent similar tragedies. To ensure medicines are safe and effective,
several key measures should be put in place:

More rigorous testing before export: Governments must enforce strict pre-export testing of pharmaceuticals
to verify they meet international safety standards before they reach consumers [7][13].

Tighter regulatory oversight: Countries that manufacture and export medicines should strengthen their
regulatory bodies and implement stricter compliance measures to reduce the risk of substandard drugs entering
the market [14].

Better global cooperation and data sharing: A centralized global database tracking pharmaceutical
manufacturers and their compliance records would allow importing nations to identify risks and avoid
purchasing unsafe products [12].

Randomized safety checks after distribution: In addition to pre-export testing, conducting random tests on
medicines already in circulation would help detect safety violations early and prevent further harm [10].

Harsher penalties for safety violations: Companies that fail to meet drug safety standards should face severe
consequences, including heavy fines, license revocation, and even criminal charges if their negligence results
in fatalities [3].

The Importance of International Collaboration in Preventing Future Tragedies
The Gambia cough syrup crisis has made it clear that stronger international cooperation is essential to ensuring
pharmaceutical safety. To prevent similar tragedies, regulatory agencies, global health organizations, and
national governments must work together to establish stricter safeguards and oversight. Key steps include:

Creating unified global drug safety standards: Organizations like the World Health Organization (WHO),
the U.S. Food and Drug Administration (FDA), and the European Medicines Agency (EMA) should
collaborate to develop consistent drug safety regulations and enforcement mechanisms worldwide [10][7].

Enhancing cross-border data sharing: Countries should establish a centralized database for tracking
pharmaceutical quality and compliance, enabling real-time sharing of critical drug safety information [6][12].

Tightening oversight of drug exports: Exporting countries must implement stricter testing requirements
before shipping pharmaceuticals, with independent international audits ensuring compliance with safety
standards [14][13].

Establishing global legal accountability: Governments should create international legal frameworks that
hold pharmaceutical companies responsible for negligence, allowing affected nations to seek justice through
international courts [9][3].

Strengthening regulatory agencies in low-income countries: International organizations should invest in
training and technical support for drug regulators in developing nations, helping them improve oversight of
imported medicines and ensure public safety [10].

CONCLUSION

The Gambia cough syrup crisis is a heartbreaking reminder of the dangers posed by weak pharmaceutical
oversight. It exposed critical flaws in global drug regulation and demonstrated how lapses in quality control
can have devastating consequences. The role of Maiden Pharmaceuticals in this tragedy highlights the risks of
inadequate safety measures, ultimately leading to preventable loss of life. WHO issued a global alert warning
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about the dangers of these medicines. In response, The Gambia’s government banned the implicated products
and initiated legal action against both the manufacturer and local distributors. Looking ahead, the global
community must come together to strengthen drug safety measures and prevent similar tragedies. Establishing
uniform safety standards, enforcing rigorous quality checks, improving data transparency, and holding
pharmaceutical companies accountable are all essential steps. Governments, international health
organizations, and drug manufacturers must work collaboratively to build a safer pharmaceutical supply
chain—one that prioritizes public health above profit.
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