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Introduction  

Fundamentally, the scientific foundation that underpins 

clinical practice is understanding the connection between 

the patient, their disease, and ascertaining the most suitable 

way of curing, alleviating, or averting mortality [1]. 

Frequently medications are prescribed to achieve one or 

more of these objectives. Pharmacodynamics is the process 

of how the drug affects the body, and pharmacokinetics 

looks at how the body acts on the drug [2]. An understanding 

of these processes forms the basis for how, when, and why 

we administer drugs in any clinical situation. Most drugs 

work by mimicking or replacing natural chemicals, or by 

stimulating or depressing normal cell activity. Not all drugs 

are for curative effect, some are prophylactic, others are 

chosen for instant pain relief or to allow exploration or 

procedures. The combined antibiotic amoxicillin and 

clavulanic acid (co-amoxiclav) and the local anaesthetic 

lidocaine (previously named lignocaine) are commonly 

considered in dog bite presentations, generally, for 

prophylactic use and to aid exploration and debridement, 

but also in active infection and pain management.  For the 

purpose of this report, the presentation of the dog bite and 

associated pain and infection pathways will be discussed,  

 

 

along with a critical appraisal of the use of these drugs in 

treating a dog bite to the hand that presents to ED. 
 

Presentation of bite trauma injuries to the ED 

Within a level 1 trauma setting in the Northern Ireland, 

minor injuries and ailments which are deemed stable and 

appropriate, are referred directly from ED triage for 

treatment in an emergency nurse practitioner (ENP) led 

area. As well as fractures, strains, sprains and burns, bites 

are regularly assessed in this area. These are primarily, but 

not exclusively attributable to human, cat and dog. Dog bites 

account for approximately 250,000 ED attendances in the 

UK every year [3]. This figure is perhaps unsurprising when 

the number of canines in the United Kingdom populous is 

considered: 24% of families in the UK are dog owners 

contributing to a dog population of about 8.5millions 

canines [4]. Kasbekar, Garfit [5] highlight the cost to the NHS 

for admissions secondary to dog bites in 2010 was 

approximately 3.3 million pounds for 6,000 patients. 
 

Whilst cat bites in the ED are historically more synonymous 

with complicated bite injuries due to their perceived higher 

risk of infection, and human bites are feared by patients 

because of their perceived risk of transmissible viruses, it is  
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Trauma injuries inflicted by animal bites account for a significant number of attendances at Emergency Departments (EDs) 

in the UK and frequently these presenting patients are assessed and treated in a nurse-led unit.  A significant component of 

the assessment and treatment requires prescribing appropriate analgesia to permit adequate wound assessment and 

debridement as well as pain relief, along with assessment of the possible risk posed by infection and the subsequent 

treatment with antibacterial agents – whether prophylactically, or to treat active infection.  This report provides an 

overview of bite injuries presenting to ED, followed by a discussion and review of the pharmacotherapeutics of co-amoxiclav 

and lidocaine since these are two of the medications frequently used in the ED for initial treatment and emergency care of 

a first presentation dog bite to the hand.  
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the dog bite that accounts for most ED biting offences [6]. 

Dogs have larger teeth, and are usually more forceful than 

other perpetrators, resulting in crush injuries and 

lacerations. Pradyumna Raval, Wasim Khan [7] asserts that 

dog-related injuries and attacks are usually high energy. 

Biting is generally associated with a struggle to remove the 

effected part of the body forcefully from a dog [8], resulting, 

potentially, in what Morgan and Palmer [3] refer to as “the 

hole and tear effect”. Whilst many bites are unprovoked and 

occur in the community, most bites occur in the home or by 

a known dog, therefore, it can be assumed that petting, 

feeding, and breaking up fights are generally associated with 

the attack. This correlates with the typical location of the 

bite in humans; children are more likely to be face-to-face 

with the pet, and are associated with facial injury [9]. Adults 

however, are more likely to be at limb level. The literature 

supports this, as most adult associated dog bites are to the 

hand or wrist [10-12]. Most bites are minor, self- treated, 

and under reported [13]. Nevertheless, the assumption by 

patients that most bites are shallow leads to a delay in 

seeking medical advice [14] meaning cases of animal bites 

can be complicated by wound contamination by oral 

bacteria caused by crushing of the tissues. This is 

particularly problematic in the hand as scar tissue 

formation, secondary to suppuration, can cause severe 

functional impairment [15]. Furthermore, the infection rate 

is high for animal bites of the upper limbs compared to other 

areas [16]. Wieschhoff, Sheehan [17] state that traumatic 

hand and finger injuries account for a considerable number 

of ED attendances each year. 
 

Pathophysiology associated with bite trauma injuries 

The hand is an intricate anatomical structure. Aside from 

five metacarpals and associated phalanges, there are also 

two congruent rows of carpal bones and an underlying 

complex construction of tendons, muscles, blood vessels and 

nerves. The intrinsic and extrinsic muscles also house an 

elaborate and structured organisation of tendons which 

allow complex hand movements and facilitate dexterity. Due 

to numerous small compartments and fine tissues covering 

the bones and joints, there is a higher risk of infection to the 

hand from dog bite wounds [18]. Naito, Sugiyama 14 

highlights that the prognosis for patients with bite injuries 

involving joints is poor, and is associated with 

complications. 
 

According to Tabaka, Quinn [19], the primary morbidity 

associated with dog bites is infection. The primary 

presentation, however, is likely to be pain. Not all dog bites 

which present to the ED are infected. Most presentations are 

early therefore symptoms of infection have not yet emerged, 

or are simply low risk. Hand bites pose a higher risk for 

infection. According to Linton, Potgieter [20], each 

presentation should be considered in a systematic manner 

and they reiterate that caution must be taken in a joint 

injury. Hands present the highest risk of secondary 

presentation, which can subsequently lead to infectious 

complications [21]. Initial presentation does not always 

merit antibiotics. In the UK, NICE Guidelines [22] advise that 

a thorough assessment, including a full tendon check, is 

carried out. 
 

Pre-existing comorbidities, such as history of a splenectomy, 

cirrhosis, and diabetes, as well as all bites to the hand and all 

animal related puncture wounds, predetermine if 

prophylactic antibiotics are required in a dog bite that 

otherwise appears clean and without signs of infection 

[22,23].  
 

Pain commonly accompanies infection caused by pathogens 

since nociceptor neurons are directly activated [24]. Pain is 

also one of the main reasons that people seek medical care 

in the ED [25]. A dense network of sensory nerves 

innervates peripheral tissues which, in the case of a 

breakage to the skin, can be exposed to bacterial pathogens 

[24]. While it may indicate infection, it may also simply be 

the response to trauma. Pain secondary to inflammation is 

thought to be a nociceptive response activated by proteins 

and lipids such as cytokinase, and prostaglandins, as well as 

amines and protons [26]. Pain is a complex phenomenon; it 

can be considered a defence mechanism which warns the 

brain of potential damage about to occur. Nociception is 

defined as the perception of pain by sensory receptors 

(called nociceptors) which are part of the peripheral 

nervous system (PNS) [27]. Nociceptive pain can be visceral 

or somatic. The disruption of somatic pain receptors in the 

skin and superficial fascia is in keeping with the anatomy of 

a dog bite [28]. Sorkin [27] and D'Arcy [29] further report 

that in a wound the pain stimulus is first perceived in the 

nerves closest to the injury. A-fibres are large nerve fibres 

coated in myelin which serve to rapidly transmit nerve 

impulses, and are associated with localised pain. C-fibres are 

less myelinated, therefore the pain impulse is conducted far 

slower [30]. This pain transmission is thought to take part 

in 4 stages: transduction, transmission, perception and 

modulation [27,28,31]. This can be summarised as a noxious 

stimulus converts energy into a nerve impulse which is 

detected by nociceptors (transduction). The neural pain 

signal is transmitted from the PNS to the central nervous 

system (CNS). This pain impulse is further transmitted to the 

dorsal horn of the spinal cord where it is identified as pain, 

and here, the brain modulated or influences transmission at 

the level of the spinal cord. 
 

Rationale for prescribing lidocaine and co-amoxiclav 

when treating bite injuries in the ED 

Lidocaine for local analgesia  

Pradyumna Raval, Wasim Khan [7] highlight that the 

injuries sustained from a dog bite can be very deceptive. The 

biting force of canine jaws varies by breed, and can result in 

large wounds and major devitalisation of tissues [3].  Oral 

pain relief, initially paracetamol based, is likely to be offered, 

this will lower prostaglandin production and has fewer drug 

interactions and gastrointestinal complications than other  
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oral medications available in the ED. Hand injuries require 

extensive assessment with all presentations of injury, but 

especially so in traumatic or extensive wounds. 

Debridement and exploration are necessary in these types 

of wound, and appropriate pain relief needs to be delivered. 

Within the ED there is access to multiple variations of local 

anaesthetic, but the most commonly used, are from the 

amide group: bupivacaine and lidocaine. The latter is readily 

available, and commonly accessible under patient group 

directives (PGDs), which for the non-independent 

prescriber reduces time spent looking for a concurrent 

assessment and prescription, and facilitates timely pain 

relief and treatment for the patient. Lidocaine hydrochloride 

1% is the most common preparation. It is available in topical 

and transdermal preparations, but these are not suitable in 

conjunction with open wounds. Wells [32] maintains that 

subcutaneous infiltration of the wound, or via a nerve block, 

are the fastest acting methods of local anaesthetic 

administration. Local anaesthetic agents are primarily 

utilised to prevent pain for varying periods of time and are 

administered in the PNS [2]. They are very powerful nerve 

blockers and it is imperative that their affects are limited to 

a local area only. The drug binds to plasma proteins, and is 

found to cross both the blood-brain and placental barriers 

[33]. While administration of some preparations of lidocaine 

have contributed to severe lidocaine toxicity, there is not 

much recognition of elevated serum lidocaine levels 

associated with subcutaneous infiltration [34]. The MHRA 

[35] acknowledge that the lowest blood levels of the drug 

occur after subcutaneous administration. Chemically, local 

anaesthetics are classified as amino-amides and solubility of 

the local anaesthetic correlates with the potency of the 

preparation. This lipid solubility assists the passage of drug 

through lipid membranes of nerve cells. It is thought that as 

peri-neural tissues are lipid rich, this helps form a 

depository of the local anaesthetic, thereby enhancing 

clinical potency. The local anaesthetic causes a temporary 

interruption of both the production and conduction of the 

nerve impulses, they intercept sodium ions from entering 

the nerve, and this in turn stops the nerve from depolarising 

[2]. As part of the nerve cannot be stimulated nerve impulses 

that would subsequently be directed towards this section 

are lost. Binshtok, Gerner [36] acknowledges that by 

blocking voltage gates and sodium channels in axons, local 

anaesthetic disrupts action potential generation and 

prevents transmission of nociceptive information to the 

CNS. This block causes interruption in sensation which 

facilitates painless exploration and/or closure of the wound. 

The literature suggests that thorough debridement of a bite 

wound aims to discourage infection, and promote maximum 

healing to the area [6,13,14]. Historically, advice was never 

to close bite wounds due to an increased infection risk, but 

this is now strongly refuted by many in the literature 

[3,11,37]. Depending on the location of a bite on the hand 

and the size of the wound, either a nerve block or wound 

edge infiltration can be used [2,32,38]. This method of 

delivery helps increase efficacy by direct infiltration to the 

affected site, furthermore it decreases systemic absorption 

and associated toxic effects [2,34]. It also has important 

effects on the CNS and cardiovascular system, since its 

primary action on the myocardium may cause decreases in 

excitability, conduction rate and force of contraction [35]. 

Cardiac arrest due to local anaesthetic toxicity is rare, but 

evidence shows intravenous infusion of lipid emulsions can 

reverse the cardiac and neurological effects [39]. It is 

metabolised in the liver. 
 

Co-amoxiclav for infection  

Infection is the major risk associated with dog bites since the 

wounds are classified as contaminated, and contain a 

mixture of aerobic and anaerobic organisms [37]. Al-

Himdani, Tan [40] maintains that the clinical approach to 

managing bites in the UK, despite NICE [22] 

recommendations, is mainly based on consensus opinion 

rather than evidence. Infection is caused by an invasion and 

subsequent multiplication of microorganisms in the body. 

Assessment is generally based on clinical observations 

within the ED, but in a definite injury such as a bite, visual 

assessment of the wound is often the initial indicator of the 

presence of infection.  
 

Much debate surrounds prophylactic antibiotic prescribing 

in dog bites. Currently in the UK, NICE [22] advises all 

infected wounds from dog bites should be prescribed per 

oral antibiotics (co-amoxiclav) for five days, whilst other 

research advises that all puncture wounds caused by any 

bite should be treated with prophylactic antibiotics [40]. 

Despite this, administration of antibiotics in presentations 

with no signs of infection remain controversial. Medeiros 

and Saconato [41] says there is no evidence that 

prophylactic antibiotics will reduced dog bite infection. 

Tabaka, Quinn [19] further ascertains that antibiotics should 

only be administered when there is a high risk of infection, 

but maintains there is no clarity on what constitutes high 

risk. Smith, Walker [15] argues that prophylaxis is an 

incorrect term when bites are involved, and administration 

of antibiotics in these instances should be deemed 

therapeutic, as no bite can be considered “clean”. It is 

generally accepted that any bite greater than 24 hours old 

and asymptomatic of infection is unlikely to require 

antibiotics, as most wounds would exhibit signs of infection 

by that time. The addendum to this is when delayed closure 

is required, and antibiotics should be administered in each 

instance. Even recently, closing any bite remained a 

contentious issue, and the administration of antibiotics was 

empirical as opposed to well-defined [11]. 
 

The specific characteristics of hand anatomy, coupled with 

bite mechanics, and organisms found in animal saliva, 

means that even small wounds can lead to aggressive 

infections [10]. Dog bites most commonly lead to poly-

microbial bacterial infections with a mixture of aerobic and 

anaerobic organisms [8,42], therefore this makes optimal 

treatment a difficult challenge [6]. In dog bites, the primary  
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cause of infection is staphylococcus aureus. These are gram 

positive, round shaped bacterium which generally live on 

human skin. In dogs, they are typically found in their upper 

respiratory tract, but can live on the skin [43]. This 

bacterium is easily transmitted by biting and general contact 

with an affected dog. Likewise, staphylococcus aureus may 

be present on human skin and a laceration or puncture 

wound causes easy access into human tissues. Pasteurella 

multocida is a gram negative, motile, penicillin sensitive 

coccobacillus from the pasteruellae family, and is thought to 

be the second most common infection in dog bites [3]. This 

is commonly associated with cat bites, which are believed to 

cause twice as many incidences compared to dog bites, since 

cat bites tend to cause puncture wounds as opposed to 

lacerations [6]. Dog bites tend not to be fatal, however, 

Linton, Potgieter [20] highlights a third dog-related 

infection, canimorsus septicaemia (formerly known as 

dysgonic fermenter type 2 (DF-2)), which although it is 

uncommon should be anticipated, to limit mortality 

associated with microorganisms. This is a gram-negative 

bacillus present in the oral cavities of 22-74% of healthy 

dogs [44]. It has unique virulence factors that enable it to 

evade the human immune system and cause life threatening 

sepsis following a dog bite [45] because it mimics the 

symptoms of meningococcal infection, and is not usually the 

initial diagnosis on presentation to hospital. Buttaravoli, 

Leffler [46] assert that it is a futile exercise to obtain cultures 

or Gram stains in a dog bite, as results will not correlate well 

with organisms that will eventually cause infection. 
 

A broad-spectrum antibiotic is required to treat these three 

bacterial infections, namely co-amoxiclav, orally, in the first 

instance for five days. Unless there is a visible flexor tendon 

sheath injury, or septic joint, and the wound requires 

immediate further specialist intervention, intravenous 

antibiotics are not initially indicated. Morgan and Palmer [3] 

advise that erythromycin or flucloxacillin should never be 

used prophylactically or therapeutically in a dog bite as 

pasteurella is resistant. Smith, Walker [15] establishes that 

the added anaerobic coverage offered by a beta lactamase 

inhibitor is vital.  
 

Co-amoxiclav is a combination penicillin, and belongs to the 

beta lactamase family which are bactericidal. Amoxicillin is 

a semisynthetic beta lactam antibiotic that inhibits penicillin 

binding proteins in the biosynthetic pathway of bacterial 

peptidoglycan. This is a vital part of the bacterial cell wall 

which is proceeded by cell lysis and subsequent death 

[33,47]. As a lone drug, amoxicillin is prone to degradation 

by beta lactamases produced by resistant bacteria. 

Clavulanic acid is classified as an adjunct to antibiotic 

therapy [2]. It is a beta lactam structurally related to 

penicillin, which functions as a beta lactamase inhibitor, and 

is produced by Streptomyces clavuligerus. It has a beta-

lactam ring which irreversibly binds to beta lactamase 

thereby deactivating the enzyme and preventing binding to 

amoxicillin. It has a high affinity for A beta-lactamases, the 

bioavailability depends on the dose. Amoxicillin is excreted 

through the kidneys within 7 hours, while clavulanic acid is 

partly metabolised, and 40% is eliminated through the 

kidney [33]. 
 

Conclusion 

Dog bites represent a large patient group that present to the 

ED. Initial thorough assessment is key, and helps form a 

basis to plan appropriate assessment. Whilst global 

practices on administration of prophylactic or simply 

therapeutic antibiotics differ, fundamentally, patient 

comfort is key. Good, rapid acting subcutaneous analgesia 

such as lidocaine 1% allows for a pain free environment that 

facilitates assessment, debridement, and treatment where 

necessary. While specific drug choices for subcutaneous 

infiltration for initial pain management may differ, there is 

unanimous use of co-amoxiclav for appropriate dog bite 

treatment in the non-penicillin allergic patient. 
 

Result 

Dog bites are the most common type of biting injury to 

present at ED. Typically they are treated with an analgesic 

for pain relief and an antibiotic since the wounds are classed 

as contaminated.   
 

Acknowledgements and Author contributions 

RHMS = Study concept and design, acquisition of the data, 

analysis and interpretation of the data, drafting of the 

manuscript, critical revision of the manuscript for important 

intellectual content 

MB = drafting of the manuscript, critical revision of the 

manuscript for important intellectual content 

LH = critical revision of the manuscript for important 

intellectual content 

OMN = critical revision of the manuscript for important 

intellectual content 

KMAR = Study concept and design, drafting of the 

manuscript, critical revision of the manuscript for important 

intellectual content 
 

No conflict of interest  

All authors [RHMS, MB, LH, OMN, KMAR] report no conflict 

of interest. 
 

Funding support: no funding was received for this work.  
 

References 

1. Peterson A. Pharmacokinetic basis of therapeutics and 
pharmacodynamic principles.In: Virginia Poole 
Arcangelo, Andrew M. Peterson, Veronica Wilbur, 
Reinhold. JA, eds. Pharmacotherapeutics for Advanced 
Practice. Philadelphia; London: Lippincott Williams & 
Wilkins; 2016:884. 

2. Karch A, Lynn P. Focus on Nursing Pharmacology, 6th 
Ed + Focus on Nursing Pharmacology Prepu, 24 Month 
Access + Lippincott Photo Atlas of Medication 
Administration, 5th Ed: Lippincott Williams & Wilkins, 
2013. 

                          Ad Nurs Sci Resear: 2024; Issue 1                                                                                                                                                                                                                 Page: 4 of 6 



 

Citation: Sheahan RHM, Bennett M, Hill L, McNally O, Rogers KMA (2024) Treating Dog Bites in The Emergency Department. 

Ad Nurs Sci Resear: ANSR-121.  

 

3. Morgan M, Palmer J. Dog bites. BMJ (Clinical research 
ed) 2007;334(7590):413-417. DOI: 
10.1136/bmj.39105.659919.BE. 

4. De Keuster T. When man's best friend attacks: how to 
progress on dog bites. Veterinary Record 
2016;178(15):365-366. DOI: 
https://doi.org/10.1136/vr.i1942. 

5. Kasbekar AV, Garfit H, Duncan C, et al. Dog bites to the 
head and neck in children; an increasing problem in the 
UK. Clinical Otolaryngology 2013;38(3):259-262. DOI: 
https://doi.org/10.1111/coa.12094. 

6. Jaindl M, Grünauer J, Platzer P, et al. The management of 
bite wounds in children--a retrospective analysis at a 
level I trauma centre. Injury 2012;43(12):2117-21. (In 
eng). DOI: 10.1016/j.injury.2012.04.016. 

7. Pradyumna Raval, Wasim Khan, Behrooz Haddad, 
Mahapatra AN. Bite Injuries to the Hand - Review of the 
Literature. The Open Orthopaedics Journal 
2014;8:Suppl 1:204-208. DOI: 
doi:10.2174/1874325001408010204. 

8. Evgeniou E, Markeson D, Iyer S, Armstrong A. The 
management of animal bites in the United kingdom. 
Eplasty 2013;13:e27-e27. (In eng) 
(https://pubmed.ncbi.nlm.nih.gov/23837110/ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3681
434/). 

9. LM B, MJ G, RL R, B C, R P. A comparison of dog bite 
injuries in younger and older children treated in a 
pediatric emergency department. Pediatric emergency 
care 2002;18(3):247-9. DOI: 10.1097/00006565-
200206000-00024. 

10. Kennedy SA, Stoll LE, Lauder AS. Human and other 
mammalian bite injuries of the hand: evaluation and 
management. J Am Acad Orthop Surg 2015;23(1):47-57. 
(In eng). DOI: 10.5435/jaaos-23-01-47. 

11. Paschos NK, Makris EA, Gantsos A, Georgoulis AD. 
Primary closure versus non-closure of dog bite wounds. 
a randomised controlled trial. Injury 2014;45(1):237-
40. (In eng). DOI: 10.1016/j.injury.2013.07.010. 

12. Cameron O, Al-Himdani S, Oliver DW. Not a plastic 
surgeon's best friend: Dog bites an increasing burden on 
UK plastic surgery services. Journal of Plastic, 
Reconstructive & Aesthetic Surgery 2017;70(4):556-
557. DOI: 10.1016/j.bjps.2016.12.007. 

13. Akingba AG, Robinson EA, Jester AL, et al. Management 
of vascular trauma from dog bites. Journal of Vascular 
Surgery 2013;58(5):1346-1352. DOI: 
https://doi.org/10.1016/j.jvs.2013.05.101. 

14. Naito K, Sugiyama Y, Igeta Y, Kaneko K, Obayashi O. 
Thorough debridement and immediate primary wound 
closure for animal bite injuries of the upper limbs. Eur J 
Trauma Emerg Surg 2016;42(2):213-7. (In eng). DOI: 
10.1007/s00068-015-0522-z. 

15. Smith MR, Walker A, Brenchley J. Barking up the wrong 
tree? A survey of dog bite wound management. 
Emergency Medicine Journal 2003;20(3):253-255. DOI: 
10.1136/emj.20.3.253. 

16. Dire DJ. Cat bite wounds: risk factors for infection. Ann 
Emerg Med 1991;20(9):973-9. (In eng). DOI: 
10.1016/s0196-0644(05)82975-0. 

17. Wieschhoff GG, Sheehan SE, Wortman JR, et al. 
Traumatic Finger Injuries: What the Orthopedic 
Surgeon Wants to Know. RadioGraphics 
2016;36(4):1106-1128. DOI: 10.1148/rg.2016150216. 

18. Talan DA, Citron DM, Abrahamian FM, Moran GJ, 
Goldstein EJ. Bacteriologic analysis of infected dog and 
cat bites. Emergency Medicine Animal Bite Infection 
Study Group. N Engl J Med 1999;340(2):85-92. (In eng). 
DOI: 10.1056/nejm199901143400202. 

19. Tabaka ME, Quinn JV, Kohn MA, Polevoi SK. Predictors 
of infection from dog bite wounds: which patients may 
benefit from prophylactic antibiotics? Emergency 
Medicine Journal 2015;32(11):860-863. DOI: 
10.1136/emermed-2014-204378. 

20. Linton DM, Potgieter PD, Roditi D, et al. Fatal 
Capnocytophaga canimorsus (DF-2) septicaemia. A case 
report. South African medical journal = Suid-Afrikaanse 
tydskrif vir geneeskunde 1994;84(12):857-60. (In eng). 

21. Pfortmueller CA, Efeoglou A, Furrer H, Exadaktylos AK. 
Dog bite injuries: primary and secondary emergency 
department presentations--a retrospective cohort 
study. ScientificWorldJournal 2013;2013:393176. (In 
eng). DOI: 10.1155/2013/393176. 

22. NICE. Bites - human and animal | Health topics A to Z | 
CKS | NICE. NICE Clinical Knowledge Summaries: 
@NICEcomms; 2020. 

23. Ellis R, Ellis C. Dog and cat bites. Am Fam Physician 
2014;90(4):239-43. (In eng). 

24. Chiu IM, Pinho-Ribeiro FA, Woolf CJ. Pain and infection: 
pathogen detection by nociceptors. Pain 
2016;157(6):1192-1193. (In eng). DOI: 
10.1097/j.pain.0000000000000559. 

25. Marco CA, Marco AP. Assessment of pain. In: Thomas SH, 
ed. Emergency Department Analgesia: An Evidence-
Based Guide Cambridge University Press; 2008:430. 

26. White RJ. Wound infection-associated pain. Journal of 
Wound Care 2009;18(6):245-249. DOI: 
10.12968/jowc.2009.18.6.42803. 

27. Sorkin LS. Nociceptive pain. In: Wallace MS, Staats P, 
eds. <div aria-level="1" class="zNLTKd" role="heading" 
style="direction: inherit; font-family: "Google Sans", 
"Product Sans"; font-size: 34px; line-height: 40px; 
background-color: rgb(255, 255, 255);">Pain Medicine 
and Management Just the Facts: McGraw-Hill Education; 
2004:379. 

28. APS. Pain: Current Understanding of Assessment, 
Management, and Treatment. In: Berry P, Katz J, 
Covington E, Miaskowski C, Dahl J, eds.: National 
Pharmaceutical Council Inc.; 2006. 

29. D'Arcy Y. Acute Pain Management An Evidence-Based 
Approach for Nurses: Springer, 2011. 

30. Rogers KMA, Scott WN. Nurses! Test yourself in 
Anatomy & Physiology, 2nd Ed. 2nd Edition ed. 
Maidenhead, UK: Mc-Graw Hill, Open University Press, 
2021. 

31. D'Arcy YM, Thomson G. Pain management : evidence-
based tools and techniques for nursing professionals. 
Marblehead, Mass.: HCPro, 2007. 

32. Wells M. Local and Regional Anaesthesia in the 
Emergency Department Made Easy: Churchill 
Livingstone, 2010. 

                              Ad Nurs Sci Resear: 2024; Issue 1                                                                                                                                                                                                             Page: 5 of 6 

ttps://doi.org/10.1136/vr.i1942.
ttps://doi.org/10.1111/coa.12094.
ttps://pubmed.ncbi.nlm.nih.gov/23837110%0d
ttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC3681434/)
ttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC3681434/)
ttps://doi.org/10.1016/j.jvs.2013.05.101.


 

Citation: Sheahan RHM, Bennett M, Hill L, McNally O, Rogers KMA (2024) Treating Dog Bites in The Emergency Department. 

Ad Nurs Sci Resear: ANSR-121.  

 

33. emc. Co-amoxiclav 500 mg/125 mg film-coated tablets - 
Summary of Product Characteristics (SmPC) - (emc). 
emc2021. 

34. Palmisano JM, Meliones JN, Crowley DC, et al. Lidocaine 
toxicity after subcutaneous infiltration in children 
undergoing cardiac catheterization. The American 
Journal of Cardiology 1991;67(7):647-648. DOI: 
https://doi.org/10.1016/0002-9149(91)90908-4. 

35. MHRA. Public Assessment Report Lidocaine Injection 
BP with preservative 1% Lidocaine Injection BP with 
preservative 2%. 2015. 

36. Binshtok AM, Gerner P, Oh SB, et al. Coapplication of 
lidocaine and the permanently charged sodium channel 
blocker QX-314 produces a long-lasting nociceptive 
blockade in rodents. Anesthesiology 2009;111(1):127-
37. (In eng). DOI: 10.1097/ALN.0b013e3181a915e7. 

37. Cheng HT, Hsu YC, Wu CI. Does primary closure for dog 
bite wounds increase the incidence of wound infection? 
A meta-analysis of randomized controlled trials. J Plast 
Reconstr Aesthet Surg 2014;67(10):1448-50. (In eng). 
DOI: 10.1016/j.bjps.2014.05.051. 

38. Datta S, Shankar Kodali B, Segal S. Obstetric Anesthesia 
Handbook. 5th ed. New York: Springer-Verlag 2010. 

39. Kapitanyan R, Su M. Local Anesthetic Toxicity: Practice 
Essentials, Background, Pathophysiology. Medscape; 
2019. 

40. Al-Himdani S, Tan KT, Duff CG. Antimicrobial 
prophylaxis for dog bites in UK plastic surgery units: A 

nationwide survey. Journal of Plastic, Reconstructive & 
Aesthetic Surgery 2015;68(3):428-429. DOI: 
10.1016/j.bjps.2014.10.025. 

41. Medeiros I, Saconato H. Antibiotic prophylaxis for 
mammalian bites. Cochrane Database Syst Rev 
2001(2):Cd001738. (In eng). DOI: 
10.1002/14651858.Cd001738. 

42. Griego RD, Rosen T, Orengo IF, Wolf JE. Dog, cat, and 
human bites: A review. Journal of the American 
Academy of Dermatology 1995;33(6):1019-1029. DOI: 
10.1016/0190-9622(95)90296-1. 

43. PetMD E. Staph Infection in Dogs. 16 March 2016 
(https://www.petmd.com/dog/conditions/respiratory
/c_multi_staphylococcal_infections). 

44. Cheung K, Hatchell A, Thoma A. Approach to traumatic 
hand injuries for primary care physicians. Can Fam 
Physician 2013;59(6):614-618. (In eng) 
(https://pubmed.ncbi.nlm.nih.gov/23766041 ). 

45. Dedy NJ, Coghill S, Chandrashekar NKS, Bindra RR. 
<em>Capnocytophaga canimorsus</em> Sepsis 
Following a Minor Dog Bite to the Finger: Case Report. 
Journal of Hand Surgery 2016;41(1):81-84. DOI: 
10.1016/j.jhsa.2015.10.011. 

46. Buttaravoli P, Leffler S, Herrington RR. Minor 
Emergencies, 4th Edition. 4th ed: Elsevier, 2021. 

47. McGavock H. How Drugs Work: Basic Pharmacology for 
Health Professionals, Fourth Edition. 4th ed: CRC Press, 
2016. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                             Ad Nurs Sci Resear: 2024; Issue 1                                                                                                                                                                                                              Page: 6 of 6 

Copyright: © 2024 Rogers KMA. This Open Access Article is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 

 

ttps://doi.org/10.1016/0002-9149(91)90908-4.
ttps://www.petmd.com/dog/conditions/respiratory/c_multi_staphylococcal_infections)
ttps://www.petmd.com/dog/conditions/respiratory/c_multi_staphylococcal_infections)
https://pubmed.ncbi.nlm.nih.gov/23766041
https://creativecommons.org/licenses/by/4.0/

