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Abstract

With the continued growth of human populations, rural urbanisation and habitat degradation
are on the rise, resulting in the displacement of native wildlife and an increase in human-
wildlife conflicts. The presence of human habitation and waste often attracts rodents and
thereby, snakes, leading to increased snake sightings in homes. To address this problem,
snake handlers, who are volunteers that remove and relocate snakes away from human
development areas, are called upon. However, snake removal is a high-risk task that poses
a risk of envenomation, particularly when dealing with spitting snakes. Several cobra spe-
cies have the ability to spit venom. If the venom enters a person’s eye, it can result in oph-
thalmic envenomation, which can have serious consequences for their eyesight. Therefore,
snake handlers should take precautions, wear suitable eye protection, and use appropriate
tools to ensure their safety and that of the snake. In this case, an experienced snake handler
was called to remove a spitting cobra, but they were ill-equipped. During the removal, the
venom was sprayed across the handler’s face, and some of it entered their eye, resulting in
ophthalmic envenomation. The handler promptly irrigated their eye, but medical treatment
was still necessary. This report highlights the risks and consequences of ophthalmic injury
and the importance of wearing appropriate eye protection and taking due care when dealing
with venomous species, particularly those that can spit venom. It serves as a reminder that
accidents can happen at any time and experienced snake handlers are not exempt from the
risks.

Author summary

The growth of human populations has led to an increase in rural urbanisation and habitat
degradation. This, in turn, has displaced native wildlife and caused more conflicts between
humans and wildlife. Human habitation and waste attract rodents and thereby, snakes,
resulting in more snake sightings in homes. To deal with this issue, snake handlers/rescu-
ers are asked to remove and relocate snakes away from human areas. However, snake
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removal is dangerous, especially when dealing with spitting snakes such as certain cobra
species. These snakes can cause serious harm if their venom enters a person’s eye, leading
to ophthalmic envenomation. Therefore, snake handlers must take precautions by wear-
ing appropriate eye protection and using suitable tools to ensure their safety and the
snake’s safety. Despite their experience, snake handlers are not exempt from the risks, as
illustrated by a recent incident reported in this article where a handler was ill-equipped
and suffered ophthalmic envenomation while removing a spitting cobra. This report
emphasises the importance of taking due care when dealing with venomous species, par-
ticularly those that can spit venom, and wearing appropriate eye protection and using
suitable tools to avoid accidents.

1. Introduction

In tropical and subtropical regions, human-snake conflicts are becoming increasingly worri-
some as human activities such as expansion and rural development encroach on the natural
habitats of snakes. The process of urbanisation is causing habitat degradation and fragmenta-
tion, leading to the displacement of herpetofauna from their preferred environments. Conse-
quently, snakes are forced to seek new homes and attempt to coexist with humans, resulting in
numerous conflicts [1-5]. Snake handlers are often called upon to remove snakes from prem-
ises and release them into areas away from human development. However, this task is not
without risks, particularly when dealing with spitting cobras, as their venom can cause serious
injuries if it comes into contact with the eyes [6,7]. Ophthalmic envenomation can cause
intense pain, burning sensation, photophobia, hyperaemia, uveitis, and corneal erosion, which
can progress to a full corneal ulcer or keratitis and the risk of corneal tearing and bacterial
infection [8-10]. Therefore, it is crucial for snake handlers to use appropriate protective equip-
ment, especially when dealing with spitting cobras. In this report, we present a case where an
experienced snake handler, who is also a snakebite researcher, suffered ophthalmic envenom-
ation because of inadequate protective gear during the removal of a spitting cobra. This report
highlights the importance of using proper protective equipment when handling snakes, espe-
cially spitting cobras, regardless of the handlers’ experience and skills.

2. Case report

An experienced snake handler and snakebite researcher (who is one of the authors of this arti-
cle) responded to a snake rescue call on the 10" of January 2023, without any protective gear
due to unforeseen circumstances. The snake was identified (by the victim and a trained herpe-
tologist) as an Ashe’s spitting cobra (Naja ashei) (Fig 1A), a venomous species known for spit-
ting venom as a defence mechanism. Despite the risks, the handler attempted to remove the
snake with a hockey stick while wearing sunglasses and turning their head away from the
snake. However, the cobra spat venom across the handler’s face, which ran into their right eye,
causing pain, weepiness, and photophobia that lasted for several days (Fig 1B). The snake was
then quickly restrained, and the handler immediately rushed to a tap to flush the venom from
the affected eye, but while irrigating the eye, additional venom was accidentally washed into
the affected eye. To relieve the pain, the handler took one Solpadeine soluble tablet [containing
paracetamol (500 mg), codeine (8 mg) and caffeine (30 mg)] as well as one ibuprofen (500 mg)
tablet. A bottle of cold water was used to flush the eye and an eyewash solution of Optrex (con-
tains aqua, extracts of Hamemelis virginia, alcohol, boric acid, glycerine, sodium borate & ben-
zalkonium chloride) (around one hour after the envenomation) was also used. Approximately
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Fig 1. A snake handler suffers ophthalmic envenomation by an Ashe’s spitting cobra. (A) the offending snake was
identified as an Ashe’s spitting cobra (Naja ashei) by a trained herpetologist and the snake handler. (B) the eye of the
victim after the ophthalmic envenomation occurred, highlighting the irritation of the eye. (C) the affected eye of the
victim the morning after the incident occurred, highlighting the thick mucus build-up. (D) the affected eye at 2 pm on
the day after the incident occurred, following Diclogenta treatment.

https://doi.org/10.1371/journal.pntd.0011264.9g001

one hour after the ophthalmic envenoming, the pain increased significantly, and thus, another
Solpadine soluble tablet was taken and the handler was admitted to a local hospital, where they
received an intravenous injection of hydrocortisone (200 mg) and further irrigation of the eye
with 300 mL of saline. A cotton wool swab was used in an attempt to remove any remaining
venom from the eye, but this was ineffective and aggravated the eye further. No antivenom
was administered in the hospital. The handler dismissed themselves from the hospital after
approximately one hour of admission (i.e., two hours after the envenomation) with a prescrip-
tion of tetracycline eye ointment, Acepar MR tablets (100 mg aceclofenac, 500 mg paracetamol
and 375 mg chlorzoxazone) as well as a course of ciprofloxacin tablets. Two Acepar MR tablets
were taken once but not ciprofloxacin, the ointment was used before taking 20 mg Diazepam
to subdue the severe pain and allow the handler to sleep. Upon waking, the handler’s eye was
full of thick mucus preventing the right eye from opening properly (Fig 1C). Most of the pain
had by this point subsided. The eye was washed with saline before adding tetracycline oint-
ment. Diclogenta (diclofenac sodium and gentamicin) and ciprofloxacin eye drops were used,
and they relieved pain and irritation (Fig 1D). For five days following the incident, mucus reg-
ularly built up in the corner of the eye and the eye remained bloodshot for seven days. Ocular
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Fig 2. Symptoms and main events with appropriate timelines illustrating the impact and recovery following the ophthalmic envenoming by an Ashes

spitting cobra.

https://doi.org/10.1371/journal.pntd.0011264.9002

pruritis was constant from day two to day seven. Vision remained slightly blurred in the affected
eye until the eight day when the quality of vision returned to that of the unaffected eye. All main
events and symptomology discussed above with clear timelines are detailed in Fig 2.

3. Case discussion

With the growth of human populations and urban expansion, natural habitats are being
degraded and fragmented, causing the displacement of various species including snakes
[11,12]. Consequently, snakes are increasingly cohabiting with humans, leading to a rise in
human-snake conflicts [2-5]. Unfortunately, this has resulted in a decline in snake popula-
tions, while the frequency of envenomations and associated deaths and disabilities has
increased [13,14]. For the safe handling of snakes, handlers require comprehensive knowledge
of the species present in the area, their identification, and effective handling techniques. When
removing a snake, handlers must use the appropriate measures and tools to ensure the safety
of the snake and humane removal, while avoiding bites and envenomations to themselves [15].
Spitting cobras such as Naja ashei, as described in this report, can spit venom accurately at per-
ceived threats, causing extreme pain and sight issues in the victim [9,10]. This case report
underscores the importance of proper equipment and safety measures in snake rescue opera-
tions, specifically for venom-spitting snakes.
The mechanisms through which the venom of Naja ashei induced ophthalmic envenom-
ation in the handler’s eye are unclear. However, they are likely to be similar to the mechanisms
reported for other elapid snakes. For example, three-finger toxins (3FTX) are key components
of elapid venoms, and they are known to possess neurotoxic and cytotoxic properties that
affect cell membranes [16,17]. Certain species of the Naja and Hemachatus genera contain
high levels of cytotoxic 3FTXs called cardiotoxins (CTX), which are responsible for inducing
ocular pain by activating sensory neurons. However, analysis of venoms from species within
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the Naja genus has shown that the abundance of CTX is comparable between spitting and
non-spitting cobras, but phospholipase A, (PLA,) levels are higher in spitters. As a result, spit-
ting cobras induce more ocular pain than non-spitting cobras, and the evolution of spitting
behaviour is closely linked to the increase in PLA, levels, which enhances the analgesic effects
of spitting cobra venoms [7]. Despite this, PLA, alone does not typically cause visible ocular
effects. In fact, it has been suggested that PLA, and CTXs work synergistically to induce pain
and ocular damage [18,19]. Therefore, when cobra venom toxins come into contact with the
eye, they can penetrate through the corneal epithelium and bind to the stroma. Proteolytic
components of the venom can also trigger the release of histamine and acetylcholine, causing
pain and contributing to corneal injury, resulting in symptoms such as blurred vision, corneal
oedema, conjunctival inflammation, uveitis, and bacterial infection [9,20].

The standard approach for treating ophthalmic envenomation is to irrigate the affected eye
with ample amounts of neutral fluids to eliminate the venom and prevent additional damage
[21]. After irrigation, the victim must seek medical attention for treatments including irriga-
tion if necessary and receive antibacterial/antimicrobial medication to prevent infection. Topi-
cal anaesthetics have proven to be effective in reducing pain and immobilising the eye,
preventing overuse, and offering relief to the affected eye [22-24]. These procedures can be
recommended to all clinical settings that treat ophthalmic envenomation.

This report serves as a reminder to all snake handlers regarding the dangers associated with
their job and the higher likelihood of envenomation when not adequately prepared. The report
highlights that experience does not decrease the risks involved.

Key learning points

Increased urbanisation or deforestation results in high levels of human-snake conflicts.

o Snake handlers often work as volunteers to rescue snakes from human dwellings and release
them in safe locations.

o Snake rescuing is a risky job when handling venomous snakes including snakes that can spit
venoms.

o Itis critical to use appropriate tools and eye protection when rescuing/handling snakes.

o This case emphasises the necessity to protect snake rescuers themselves before saving
humans and snakes.
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