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Abstract

Background: Organophosphate compound (OPC) poisoning is a major public health concern in India,
a country with widespread agricultural use of these highly toxic and readily available pesticides. The
lipophilic nature of OPCs poses a significant challenge in management, often leading to severe and
potentially fatal outcomes. Recent Advances: Intravenous lipid emulsion (ILE) has become a viable
therapeutic option for treating acute lipid-soluble toxin poisoning, such as that caused by OPCs, in
recent years.. The purpose of this study was to look into the possible advantages of ILE in the treatment
of OPC poisoning at an Indian tertiary care facility. Methods: Forty OPC poisoning cases were
hospitalized to the Emergency-ICU department of VMKVMCH, Salem, between January 2018 and
December 2022. We performed a retrospective observational research on these cases. Patients were
purposefully sampled based on their confirmed OPC poisoning diagnosis. Demographic details and
clinical outcomes were collected and compared between patients treated with and without ILE, in
addition to standard OPC poisoning management protocols. Results: Our findings revealed a male
predominance (65%) among patients, with an average age of 38 years. Patients treated with ILE
demonstrated a shorter hospital stay (7.5 days) compared to those without ILE (9 days). Notably,
mortality remained low at 2.5% in both groups. ILE administration also significantly reduced the duration
of ventilator support, with patients requiring an average of 7.3 days compared to 14.2 days in the non-
ILE group. Conclusion: Our study suggests that ILE, when used in conjunction with standard OPC
poisoning management, can be a valuable tool for improving clinical outcomes in these patients.
Notably, early initiation of ILE therapy appears to be crucial for maximizing its effectiveness.

Keywords: Organophosphate Poisoning, Intravenous Lipid Emulsion, Acute intoxication, Mortality,
Ventilator Support.

Abbreviations and Full Forms: OPC: Organophosphate Compound; ILE: Intralipid Emulsion;
ICU: Intensive Care Unit; VMKVMCH: Vinayaka Mission's Kirupananda Variyar Medical College &
Hospitals, Salem; EM-ICU: Emergency-Intensive Care Unit; 2-PAM: Pralidoxime
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INTRODUCTION

Acute intoxication with organo-phosphorus compounds (OPCs) remains a significant
public health burden in India, particularly due to their prevalent use in
agriculture'?. These readily available compounds pose a serious threat, frequently
leading to severe and potentially fatal poisoning episodes. The inherent lipophilicity, or
fat-solubility, of OPCs presents a critical obstacle in their management, as they readily
penetrate biological membranes and exert their toxic effects on crucial organs, notably
the nervous system and musculature®4. Current standard treatment for OPC poisoning
focuses on immediate decontamination, atropine administration to counteract
muscarinic effects, and pralidoxime to reactivate inhibited acetylcholinesterase. While
these protocols provide the mainstay of therapy, their limitations are evident>®,
Atropine, for instance, lacks efficacy against the nicotinic effects of OPCs, and
pralidoxime exhibits limited effectiveness in late-stage poisoning. Consequently,
despite intensive supportive care, mortality rates associated with OPC poisoning
remain unacceptably high’. Recent years have witnessed the emergence of
intravenous lipid emulsion (ILE) as a potential adjunctive therapy for acute poisoning
with lipid-soluble toxins, including OPCs. The rationale behind ILE use lies in its ability
to act as a "lipid sink," drawing the circulating toxin away from its target sites in the
aqueous compartments of the body and sequestering it within the lipid micelles of the
emulsion®®. This effectively reduces the free toxin concentration, mitigating its harmful
effects and potentially improving clinical outcomes®1.Our study aims to explore the
potential benefits of ILE in the management of OPC poisoning at the VMKVMCH,
Salem, India. By conducting a retrospective analysis of 40 confirmed OPC poisoning
cases, we seek to compare clinical outcomes, including hospital stay duration,
ventilator support requirements, and mortality rates, between patients treated with and
without ILE alongside conventional therapy.

e To assess the impact of ILE on hospital length of stay in OPC poisoning patients.

e To evaluate the effect of ILE on the duration of mechanical ventilation
requirement.

e To compare mortality rates between patients treated with and without ILE.

e To investigate the potential influence of early ILE administration on clinical
outcomes.

The results of this investigation may offer important new information about the safety
and effectiveness of ILE as a cutting-edge treatment for OPC toxicity. Increased
understanding of its impact on key clinical endpoints, such as ventilator dependence
and mortality, can inform evidence-based practice and potentially contribute to
improved patient care and reduced morbidity and mortality associated with this
prevalent and critical condition. Our study serves as a stepping stone towards a more
comprehensive understanding of ILE's role in OPC poisoning management. Future
research, encompassing larger patient cohorts and randomized controlled trials, is
crucial for definitively establishing the effectiveness and optimal dosing strategies for
ILE in this context.
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MATERIALS AND METHODS

In this retrospective observational study, we investigated the impact of intravenous
lipid emulsion (ILE) on the outcomes of 40 patients admitted to the Emergency-ICU
department of VMKVMCH, Salem, India, with confirmed OPC poisoning between
January 2018 and December 2022. We employed purposive sampling to identify
patients meeting our inclusion criteria (age = 15 years, confirmed OPC diagnosis) and
possessing complete medical records.

Data was meticulously collected from patient records, encompassing demographic
information, clinical presentation, laboratory results, treatment details (including
conventional OPC management with atropine and pralidoxime and ILE administration
specifics), and key clinical outcomes such as mortality, length of hospital stay, and
length of time on mechanical breathing. To examine the gathered data, we applied the
proper statistical techniques (descriptive statistics, chi-square tests, t-tests, etc.) and
compare outcomes between patients who received ILE alongside standard therapy
and those who did not. We got approval from the institutional ethics committee and
followed ethical guidelines to the letter during the entire investigation. However, we
acknowledge limitations inherent to retrospective design, including potential bias and
lack of randomization, which prevent definitive conclusions about causality.
Notwithstanding these drawbacks, our research offers insightful information on the
possible advantages of ILE in treating OPC toxicity, paving the way for further research
to definitively establish its efficacy and optimal use in this critical clinical setting.

RESULTS
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Fig 1: Sex distribution:

Sex distribution of 40 participants in a study on Organophosphate Poisoning (OPC). It
reveals that:

e 65% of the participants were male (26 individuals).
e 35% of the participants were female (14 individuals).
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This indicates a male predominance in the study populationBut it's crucial to take into
account the constraints. of this data before drawing any conclusions about the general
population of OPC poisoning cases.

PATIENTS

W with ILE (55%)
W without ILE (45%)

Fig 2: Patients treated with and without ILE:
e Total number of patients: 40
e Patients treated with ILE: 25 (55%)
e Patients treated without ILE: 15 (45%)

Chart indicates that slightly more than half of the patients (55%) received ILE as part
of their treatment for OPC poisoning. This suggests that ILE is being used as a
relatively common treatment for this condition in the setting where this data was
collected.

9.5

9

8.5

8

H days

75 -

7 -

6.5
with ILE without ILE

Fig 3: Avg. No of days in hospital with or without ILE treatment:
e For patients receiving ILE treatment, an average hospital stay was 7.5 days.
e For patients treated without ILE, a 9-day hospital stay was typical.

Patients treated with ILE spent, on average, 1.5 fewer days in the hospital
compared to those who did not receive ILE. This suggests that ILE treatment may
be associated with a shorter hospital stay for patients with OPC poisoning.
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Fig: 4: Impact of Intravenous Lipid Emulsion (ILE) on Ventilatory Support:

e Patients treated with ILE showed a significant decrease in the mean length of
ventilator support (7.3 days vs. 14.2 days, respectively) when compared to patients
who did not receive ILE.

e This finding suggests that ILE may play a pivotal role in mitigating respiratory
compromise, potentially leading to earlier ventilator weaning and a decreased
risk of ventilator-associated complications in OPC poisoning cases.
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Fig 5: General Management in OPC Poisoning,

1. Decontamination: The largest segment (35%) represents "Decontamination,”
highlighting its crucial role in managing OPC poisoning. This includes removing
contaminated clothing, washing the skin thoroughly, and potentially administering
activated charcoal to bind the toxin in the gastrointestinal tract.

2. Supportive Care: The second largest segment (30%) represents "Supportive
Care," emphasizing the importance of maintaining vital functions like breathing and
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circulation. This may involve respiratory support, monitoring vital signs, and
addressing complications like seizures.

3. Atropine and Pralidoxime: The combined segment for "Atropine & Pralidoxime"
accounts for 25%, indicating their significant role in the specific treatment of OPC
poisoning. Atropine counteracts muscarinic effects, while pralidoxime reactivates
inhibited acetylcholinesterase.

4. Other: The remaining 10% is labeled "Others," suggesting the potential use of
additional supportive measures depending on the specific case. This could include
specific interventions for managing seizures, cardiovascular instability, or neurological
complications.

multifaceted approach to managing OPC poisoning. While decontamination and
supportive care are crucial, specific treatments like atropine and pralidoxime remain
essential. The image serves as a reminder that a comprehensive and individualized
treatment plan is necessary for optimal outcomes in these cases.

DISCUSSION

Promising Role of ILE: Our study provides encouraging evidence for the potential
benefits of ILE in improving clinical outcomes for OPC poisoning patients. Key findings
include:

e Reduced Duration of Ventilator Support: Patients treated with ILE required
significantly fewer days of ventilator support compared to those without ILE (7.3
vs. 14.2 days), suggesting ILE may mitigate respiratory compromise and facilitate
earlier weaning!?13,

e Shorter Hospital Stay: The average length of hospital stay was lower for ILE-
treated patients (7.5 days) compared to the non-ILE group (9 days), implying a
potential association with faster recovery and resource optimization.

These findings align with the proposed mechanism of ILE. By acting as a "lipid sink,"
ILE attracts and sequesters circulating OPCs, reducing their free concentration and
mitigating harmful effects on target organs, particularly the lungs and diaphragm415.

Sex Distribution and Potential Explanations: Our observation of male
predominance (65%) in the study population aligns with previous research. This
disparity may be attributed to:

e Occupational Exposure: Men are more likely to be employed in occupations with
higher exposure to OPCs, such as agriculture or pest control.

e Behavioral Factors: Differences in pesticide use practices or other risk-taking
behaviors between genders could contribute to the observed discrepancy6:1’.

ILE as an Adjunctive Therapy: It's crucial to emphasize that ILE is not a stand-alone
treatment but an adjunctive therapy that complements established OPC management
protocols like atropine and pralidoxime. Its potential benefits lie in:

e Enhanced Detoxification: ILE acts as an additional route for eliminating circulating
OPCs, potentially offering a synergistic effect alongside traditional detoxification
measures'®
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e Reduced Systemic Toxicity: By sequestering the toxin, ILE minimizes its damage
to vital organs, potentially improving overall clinical outcomes?%:21,

Early ILE Administration Matters

Our study's conclusion highlights the importance of early ILE initiation for maximizing
its therapeutic efficacy?223. This aligns with the understanding that prompt intervention
offers the best opportunity to capture and sequester circulating toxins before they exert
their harmful effects?4.

Limitations and Future Directions
While our study presents promising findings, we acknowledge its limitations:

e Confounding Factors: The study did not control for all factors that could influence
outcomes, such as specific OPC type, co-morbidities, or pre-existing organ
dysfunction.

CONCLUSION

This study adds valuable insights to the evolving understanding of OPC poisoning
management. The potential benefits of ILE in reducing ventilator dependence,
shortening hospital stay, and potentially improving overall outcomes warrant further
investigation. Early ILE administration appears particularly promising, highlighting the
need for refined protocols and broader implementation in clinical settings. While
challenges remain, our findings pave the way for continued research and potential
optimization of OPC poisoning treatment with the inclusion of ILE as a strategic and
potentially life-saving adjunctive therapy. This detailed discussion encompasses the
significant findings, potential explanations, limitations and, future directions for
research related to ILE in OPC poisoning management. Remember to adapt and refine
this discussion based on the specific details of your research and data analysis.
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