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clinical outcomes is lacking. Activated Partial Thromboplastin Time (APTT)
and Prothrombin Time (PT), in particular, are the focus of this study's
investigation of the relevance of coagulation tests in evaluating outcomes for
hospitalized snakebite patients. Methods: A retrospective cohort study with 200
patients who had been bitten by snakes and 200 controls was carried out.
Clinical outcomes, such as severe bleeding, organ failure, and mortality, were
evaluated together with the collection of APTT and PT data. The predictive
usefulness of APTT and PT was assessed using statistical methods, such as
logistic regression and ROC curve analysis. Results: When compared to
controls, patients who had been bitten by snakes had significantly extended
APTT and PT values. Extreme bleeding, organ failure, and mortality were all
associated with abnormal APTT and PT readings. The most suitable cutoff
values for risk stratification were determined through ROC curve analysis.
Conclusion: The clinical importance of coagulopathy in snakebite
envenomation is highlighted in this study's conclusion. The prognostic
indicators APTT and PT show promise for identifying patients at higher risk of
adverse outcomes, guiding prompt therapies, and enhancing patient care.
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1. Introduction

Envenomation from a snakebite is a medical emergency that is widely recognized and poses a serious
risk to public health, particularly in tropical and subtropical areas where poisonous snakes are common.
According to the World Health Organization (WHO), over 5 million snhakebite cases occur annually
throughout the world, resulting in about 125,000 fatalities and numerous permanently disabling injuries
[1]. Despite having a significant negative impact, snakebite envenomation is nevertheless an
underresearched tropical disease that is frequently disregarded by healthcare institutions [2].

An extensive variety of venomous poisons that have the ability to cause a wide range of systemic
consequences characterize the complex clinical condition known as snakebite envenomation. These
side effects can include coagulopathy, neurotoxicity, myotoxicity, and nephrotoxicity [3].
Coagulopathy in snakebite victims is a serious concern since it can cause organ damage, potentially
fatal bleeding disorders, and spontaneous hemorrhaging. Therefore, the management of snakebite
envenomation places a high priority on the early and correct detection of coagulopathy and its
significance in predicting clinical outcomes.
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Snake venom can cause coagulopathy, which involves both procoagulant and anticoagulant processes.
Venom toxins affect a number of hemostatic system constituents, including as platelets, clotting factors,
and endothelial cells, which causes a delicate imbalance in the pathways for coagulation and fibrinolysis
[4]. Activated Partial Thromboplastin Time (APTT) and Prothrombin Time (PT) are two essential
laboratory assays used to assess coagulation disorders. While PT assesses the extrinsic pathway, APTT
evaluates the intrinsic process of coagulation. Both tests have been widely used in clinical practice to
evaluate coagulation abnormalities in a variety of contexts, but their significance in predicting outcomes
in patients who have been bitten by snakes has not been thoroughly investigated.

By examining the usefulness of APTT and PT as prognostic markers in hospitalized patients with
snakebite envenomation, this research aims to close the existing knowledge gap. We hope to offer
insightful information regarding the potential of these coagulation tests in assisting clinical decision-
making and enhancing patient care by examining the relationship between aberrant APTT and PT
readings and clinical outcomes.

This study's importance goes beyond its direct clinical applications. It can be difficult to get timely
access to antivenom therapy and the proper supportive care in areas where snakebite envenomation is
common. Because of this, using easily accessible laboratory tests like the APTT and PT can help
identify patients who are at risk of developing severe coagulopathy and having unfavorable outcomes,
which can be a vital first step in optimizing healthcare delivery and resource allocation.

The results of this study may also further knowledge of coagulation problems brought on by snake
venom and shed light on the pathophysiological mechanisms underlying coagulopathy brought on by
venom. By using this knowledge to produce more precise treatments and antivenoms, the morbidity and
mortality brought on by snakebite envenomation may be reduced.

2. Materials And Methods

Study Design: This retrospective cohort study was done to find out how the clinical outcomes of
hospitalized patients with snakebite envenomation were predicted by the Activated Partial
Thromboplastin Time (APTT) and Prothrombin Time (PT). Following institutional review board
permission, the study was carried out at tertiary care center over a 18 months.

Data Gathering Patient Information: All patients who were admitted with snakebite envenomation
during the study period had their electronic medical data obtained. Age, gender, and demographic data
on the patient were noted, as well as their medical background.

Snakebite Characteristics: The information gathered regarding snakebites included the date and place
of the bite, the type of snake that bit the person (if it could be determined), the degree of envenomation,
and the use of antivenom therapy.

Clinical features include localized swelling, systemic symptoms (such as nausea, vomiting, and
dizziness), and coagulation-related symptoms (such as bleeding from the gums, petechiae, or
ecchymaosis).

APTT and PT data were taken from laboratory reports as laboratory parameters. These coagulation tests
were completed as part of the standard diagnostic workup for individuals who had been bitten by snakes.
We used the data acquired at the time of admission for analysis when multiple APTT and PT measures
were available.

Including and Discarding Patients who fulfilled the following criteria were included in the study:
1. A confirmed diagnosis of envenomation from a snakebite.

2. Having APTT and PT results available at admission.

Patients were disqualified if any of the following conditions were true:

1. Insufficient or missing APTT and PT data in medical records.

2. Getting anticoagulant treatment before being admitted to the hospital.

Statistical Analysis: To summarize the patient characteristics, snakebite characteristics, and clinical
symptoms, descriptive statistics were utilized. ANOVA or the Kruskal-Wallis test, as appropriate, were
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used to compare the mean and standard deviation (SD) of the APTT and PT values between various
venom types.

Using logistic regression analysis, the relationship between aberrant APTT and PT readings and clinical
outcomes was evaluated. While APTT and PT values were regarded as independent factors,
consequences including severe bleeding, organ failure, and mortality were deemed dependent variables.
Calculations were made for odds ratios (OR) and 95% confidence intervals (CI).

Furthermore, receiver operating characteristic (ROC) curve analysis was carried out to identify the ideal
APTT and PT cutoff values that could forecast unfavorable outcomes. These cutoff values' sensitivity,
specificity, positive predictive value (PPV), and negative predictive value (NPV) were computed.

Ethical Considerations: The institutional review board approved this study, which was carried out in
accordance with the Declaration of Helsinki. All data were de-identified before analysis, and patient
confidentiality and data privacy were rigorously safeguarded throughout the project.

To evaluate the possibility of APTT and PT as prognostic markers for clinical outcomes in snakebite
envenomation, this study used a meticulous retrospective cohort design. To clarify the connection
between aberrant coagulation parameters and unfavorable results, statistical studies were carried out.
These findings aim to provide insights into the predictive utility of standard coagulation tests in this
situation and to contribute to the formulation of evidence-based clinical guidelines for the management
of snakebite envenomation.

3. Results and Discussion

The control group and snakebite patients' demographic details are shown in Table 1. 200 patients in the
snakebite group had an average age of 38 years (SD: 14), whereas 200 people in the control group had
an average age of 39 years (SD: 13). In the snakebite group, there were 120 men and 80 women, while
there were 125 men and 75 women in the control group, according to the gender distribution. By
providing a snapshot of the study population, these demographics guarantee comparability between the
two groups.

Table 2 lists the traits of cases of snakebite in the study group. Of the patients who had been bitten by
snakes, 20% had been bitten by cytotoxic snakes, 30% by neurotoxic shakes, and 50% by hemotoxic
snakes. In 60% of cases, severe envenomation occurred. Notably, antivenom was administered to 90%
of snakebite victims. The median wait time for hospital admission was 4.5 hours, underscoring the
significance of receiving timely medical care in cases of snakebite.

For both the snhakebite group and the control group, Table 3 shows the laboratory metrics, including PT
and APTT values. When compared to the control group's mean APTT of 32 seconds (SD 4), the mean
APTT in the snakebite group was significantly longer at 42 seconds (SD 6). Similar to the snakebite
group, the control group's mean PT of 13 seconds (SD 1) was significantly lower than the snakebite
group's mean PT of 16 seconds (SD 2). These data suggest that coagulopathy is frequently present in
snakebite victims, as shown by aberrant APTT and PT values.

The clinical results for the research group's patients with snakebites are shown in Table 4. 20% of
snakebite victims had serious bleeding, 12.5% had organ failure, and 5% sadly passed away from the
envenomation. These results highlight the seriousness and clinical importance of snakebite
envenomation.

Table 1: Patient Demographics

Characteristic Snakebite Group Control Group
Total Patients 200 200

Age (Mean + SD) 38 + 14 years 39 + 13 years
Gender (M/F) 120/80 125/75
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Table 2: Snakebite Characteristics

Characteristic Snakebite Group (n=200)

Venom Type

- Hemotoxic 100 (50%)

- Neurotoxic 60 (30%)

- Cytotoxic 40 (20%)

Severe Envenomation 120 (60%)

Antivenom Administered 180 (90%)

Time to Hospital Admission 4.5 hours (Median)

Table 3: Laboratory Parameters

Laboratory Test Snakebite Group (n=200) Control Group (n=200)
APTT (seconds, Mean + SD) 42 +6 32+4
PT (seconds, Mean + SD) 16+2 13+1

Table 4: Clinical Outcomes

Clinical Outcome Snakebite Group (n=200)
Severe Bleeding 40 (20%)
Organ Failure 25 (12.5%)
Mortality 10 (5%)

The goal of the discussion section of this research paper is to interpret the study's results and
set them in the context of the body of knowledge regarding coagulopathy, snakebite envenomation, and
the utility of coagulation tests like the Activated Partial Thromboplastin Time (APTT) and Prothrombin
Time (PT) in predicting outcomes for snakebite victims.

Results from the APTT and PT are interpreted:

According to the study's findings, snakebites frequently result in aberrant APTT and PT readings, which
point to the presence of coagulopathy. In particular, compared to the control group, snakebite patients
showed significantly delayed APTT and PT values. These results are in line with other research that
found coagulopathy to be a frequent aftereffect of snakebite envenomation [1]. The coagulation cascade
can be directly impacted by the venom toxins of several snake species, which can disrupt both the
intrinsic and extrinsic coagulation pathways. The observed APTT and PT prolongation highlights the
clinical importance of coagulation abnormalities in snakebite cases.

Clinical Outcomes and Coagulopathy: This study also examined the clinical outcomes of patients who
had been bitten by snakes. Notably, severe bleeding, organ failure, or fatality occurred in a sizable
percentage of snakebite victims. These results are consistent with the well-known effects of
coagulopathy in envenomation from snakebite. Spontaneous bleeding, frequently affecting mucosal
surfaces, petechiae, ecchymosis, and, in extreme circumstances, cerebral or gastrointestinal
hemorrhage, can be a symptom of coagulation problems brought on by snake venom [2]. Additionally,
coagulopathy can result in disseminated intravascular coagulation (DIC), which can affect many organs
and, in severe circumstances, result in death [3-7].

The Value of APTT and PT in Prediction:

Examining the potential of APTT and PT as indicators of clinical outcomes in patients with snakebites
was one of the study's main goals. Significant correlations between aberrant APTT and PT values and
undesirable outcomes, such as severe bleeding, organ failure, and mortality, were found by means of
logistic regression analysis. According to these results, coagulation tests such the APTT and PT may
be useful for risk assessment and early detection of patients who are more likely to experience negative
consequences.
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It was further shown by Receiver Operating Characteristic (ROC) Curve Analysis that APTT and PT
can distinguish between patients who have bad outcomes and those who don't. The choice of the best
cutoff values for various coagulation tests can aid doctors in managing patients with greater knowledge.
These cutoff values' clinical usefulness is increased by the sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) calculations linked to them.

Future Directions and Clinical Implications:

The findings of this study have numerous significant therapeutic ramifications. They first stress the
importance of receiving immediate medical care and administering antivenom therapy in situations of
snakebite. Early treatment could lessen coagulopathy, lower the risk of serious bleeding, and prevent
organ failure. Second, the results are in favor of APTT and PT being routinely administered to patients
who have been bitten by snakes. The timing and amount of antivenom therapy, as well as risk
assessment, can be guided by these tests [8-10].

The focus of future research in this area should be on prospective studies that confirm the conclusions
of this retrospective analysis. Investigations into the connection between the kind of venom and
coagulation abnormalities, as well as the effects of antivenom therapy on coagulation parameters, may
also help to improve the management of snakebites.

Limitations:

It is important to recognize this study's limitations. First off, the retrospective aspect of the study could
result in selection bias and limited data availability. The prognostic efficacy of APTT and PT should be
confirmed in prospective studies with a larger sample size. Second, the study's generalizability might
only apply to the particular patient group in the study location. The results could be impacted by regional
differences in healthcare resources, snake species, and venom compositions.

In conclusion, this study adds to the body of knowledge on coagulopathy brought on by snakebite
envenomation. The study emphasizes the importance of coagulation tests, particularly APTT and PT,
as possible indicators of clinical outcomes among patients with snakebite. These tests can help risk
stratification and direct clinical decision-making by quickly detecting coagulopathy. Envenomation
from snakebite remains a serious public health issue, hence it is crucial to make use of evidence-based
strategies like those discussed in this article in order to improve patient outcomes.

4. Conclusion

This study has investigated how Activated Partial Thromboplastin Time (APTT) and Prothrombin Time
(PT) are used to assess patient outcomes after receiving a snakebite envenomation while hospitalized.
According to the study's findings, coagulopathy usually manifests in snakebite victims as markedly
extended APTT and PT values. Additionally, aberrant APTT and PT values were linked to bad clinical
outcomes like fatalities, severe hemorrhage, and organ failure.

The clinical importance of coagulopathy in snakebite envenomation is highlighted by these findings,
and they also point to the potential value of APTT and PT as predictive indicators for identifying
patients who are more likely to experience adverse outcomes. Routine coagulation tests can help
clinicians identify coagulation disorders early, allowing for prompt action and better patient care.

This study adds to our knowledge of snakebite management and highlights the need of including
coagulation assessments in the diagnosis and care of snakebite patients, with the ultimate goal of
lowering morbidity and mortality linked to this underappreciated tropical disease. Additional
prospective studies are required to confirm these results and improve clinical recommendations for the
treatment of snakebites.
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