
 

 

THROAT INFECTION 

 

Anne Elizabeth Darwin (1841-1851), daguerreotype, 1849. 

 

“Just at twelve o’clock that we heard her breathe for the last time, while peals of thunder 

were sounding...”     Fanny Wedgewood, 23rd April, 1851 



 

My Dearest Emma, 

 

I pray God, Fanny’s note may have prepared you. She went to her final sleep most tranquilly, 

most sweetly at 12.00 o’clock today. Our poor dear dear child has had a very short life but I 

trust happy, and God only knows what miseries might have been in store for her. She expired 

without a sigh. How desolate it makes one to think of her frank cordial manners. I am 

thankful for the daguerreotype. I cannot remember ever seeing the dear child naughty. God 

bless her. We must be more and more to each other, my dear wife. 

 

Charles Darwin, letter to his wife, Emma, 23rd April, 1851.  

 

My Dearest, 

 

I know too well what receiving no message yesterday means. Till four o’clock I sometimes 

had a thought of hope, but when I went to bed, I felt that it had all happened long ago. Don’t 

think it made any difference my being so hopeful the last day. When the blow comes, it wipes 

out all that preceded it and I don’t think it makes it any worse to bear. I hope you have not 

burnt your letter. I shall like to see it sometime. My feeling of longing for our lost treasure 

makes me feel painfully indifferent to the other children, but I shall get right in my feelings to 

them before long. You must remember that you are my prime treasure (and always have 

been). My only hope of consolation is to have you safe home to weep together. They are not 

reasonable fears, but any power of hoping seems gone. I hope you will let dearest 

Fanny...stay with you till the end. I can’t bear to think of you by yourself. 

 

Emma Darwin, letter to her husband Charles, 24th April 1851.    

 

On Wednesday 23rd of April Charles Darwin sat sick with grief. The morning evening was 

gray and he could hear the sound of thunder in the distance. He was about to write the most 

painful letter he had ever written in his life. It concerned the death of his daughter aged just 

ten years, and he was writing it to his wife. Annie had been sick for several weeks. Charles 

had taken her to see Dr Gully, the family doctor who worked at Great Malvern. Charles was 

severely shaken by his beloved daughter’s death. His wife Emma was profoundly religious 

and would find some small comfort in her belief of reunion in the afterlife. Charles on the 

other hand, having fully developed his theory of evolution, though he had not published it to 

the world at this time, was an convinced atheist - he found no solace in religion though he did 

take some solace in the fact that it gave comfort to his devout wife. Emma on the other hand 

was agonized by Charles’ atheism. Charles’ grief almost drove him to lose interest in his 

life’s work.  

 

The great great  Grandson of Charles Darwin, Randal Keynes, explains in his heartfelt book, 

“Annie’s Box”; 

 

“Emma hoped that Annie would go to Heaven and that she would join her there, but she 

could not fathom God’s purpose in taking her child from her. Charles on the other hand had 

no belief that there was any divine purpose behind such events. For Emma as a devout 

Christian, death was inextricably bound up with sin, but for Charles there was no connection. 

Since writing his essay on evolution in 1844 (not to be confused with “The Origin of Species” 



which would not be published until 1859) he had held to the view he had reached then. Death 

was a purely natural process. Medicine might eventually find natural causes and work out 

treatments, but there were no explanations in religion for the loss of a loved one. 

 

Charles found one consolation in an idea which Rousseau had mentioned in “Emile”. For too 

many, Rousseau suggested, childhood passed “amidst tears, punishments, threats, and 

slavery”. He asked fathers, “Do you know the moment death awaits your children? Do not 

prepare regrets for yourself in depriving them of the few instants nature gives them. As soon 

as they can sense the pleasure of being, arrange it so that they can enjoy it; arrange it so that 

at whatever hour God summons them they do not die without having tasted life”. Charles 

thanked God that he hardly ever cast a look of displeasure on Annie, and wrote many years 

later that it was his “greatest comfort” that he had never spoken a harsh word to her. 

 

We suppose that in Darwin’s time, an age without any understanding of the microbiological 

basis of infectious disease, and a century away from the age of antibiotics, parents were 

somewhat more immune to the tragedy of the loss of a child compared to what that event 

would mean today. But in truth this sentiment is an unfair stereotype. It is true that in 

Darwin’s time the event was not as unexpected as it would be today, but the loss was 

nonetheless felt just keenly as for any parent of any age. We know this from Randal Keynes’ 

book, “Annie’s Box”, which tells of the experience of his immensely famous great great 

grandfather. Darwin was severely traumatized by his young daughter’s death. He did not 

even have the small comfort of religion that his wife had, and could only take some solace in 

the humanistic philosophies of Jean Jacques Rousseau. Charles and Emma both found solace 

with each other. Even with her religion, Emma Darwin never got over the tragedy of losing 

her daughter. Forty five years after Annie’s death in 1896, Emma died - most likely in the 

belief that she would soon be reunited with her daughter. When Henrietta Darwin was 

clearing out her mother’s cupboards she came a across an old box. It had belonged to her 

long dead sister, Annie. This box remains in the possession of the family today. Randal 

Keynes wrote of it in 2001, “A pale yellow ribbon curled in the box is stitched with small 

glass beads. The goose-feather quills have dried ink on their tips, and the sealing wax has 

been melted over a candle flame. On the ribbon and the quills lies a fold of paper with a thick 

lock of fine brown hair. On the paper is written “April 23rd 1851”. And on a leaf torn from a 

pocketbook is a map of a churchyard: “Annie Darwin’s grave at Malvern”. Annie’s box was 

her writing case, and is filled with her things. She was Charles and Emma Darwin’s first 

daughter. She died when she was ten. Charles wrote a memorial to her, and Emma kept the 

box to remember her by. It was passed down to my father, one of their great grandsons”.      

 

Annie Darwin died from Scarlet fever - a simple streptococcal infection of her throat. Today 

our physicians are barely aware of this condition that took so many young lives in the past. 

This of course is due to the miraculous discovery of penicillin in the mid-Twentieth century, 

but which sadly came almost a century too late for Annie. Charles Darwin’s hope was that 

one day infectious disease would be understood not in terms of the will of God but in terms of 

the natural world, and that by this understanding it could be effectively treated. He would 

have been well pleased to know that by the relentless application of the scientific method he 

so believed in - this would indeed come to pass. 

 

  

 



THROAT INFECTION 

 

Introduction 

 

Throat infection is a very common presentation to the ED 

 

Providing, the patient has had full routine vaccinations and that they do not have any 

immunocompromise, then the condition is usually benign, however rarely there may be 

serious secondary complications. 

 

The majority of cases will be viral or bacterial due to Streptococcus pyogenes. 

 

Definitive differentiation between viral and bacterial infection is impossible on clinical 

grounds, and the decision to institute antibiotic treatment, is often somewhat arbitrary, and 

will depend on the overall clinical impression the clinician forms on a case by case basis.    

 

In the ED it is vital to distinguish these common benign pharyngeal infections from a 

more serious and potentially life-threatening conditions, such as quinsy, 

retropharyngeal abscess/ cellulitis, epiglottitis or Lemierre’s syndrome.    

 

An index of suspicion for these serious conditions must always be maintained, especially 

for the unvaccinated, immunocompromised, those with unusual or atypical findings, or 

those who appear seriously ill.  

 

The following pertains to a general approach to throat infection, rather than to any specific 

organism or condition. 

 

See also separate documents on: 

 

● Herpangina (in ID Folder). 

 

● Hemophilus influenzae infection (in ID folder)  

 

● Infectious Mononucleosis (in ID Folder). 

 

● Hand Foot and Mouth Disease (in ID Folder). 

 

● Diphtheria (in ID Folder). 

 

● Quinsy (in ENT folder) 

 

● Retropharyngeal cellulitis/ abscess (in ENT folder)   

 

● Epiglottitis (in ENT Folder).  
 

● Lemierre’s Syndrome (in Vascular folder)  

 

 



Pathophysiology 

 

The commonest cause overall will be viral 

 

The commonest bacterial cause will be Streptococcus pyogenes. 

 

Note that Streptococcus pyogenes is also part of the normal flora that can be found colonizing 

the pharynx. 

 

Causes: 

 

1. Viral: 

 

● Respiratory viruses, (most commonly) 

 

♥ These may include, adenovirus, coronavirus, rhinovirus, influenza, 

 parainfluenza. 

 

● Enteroviruses: 

 

 ● These typically present clinically as “herpangina”  

 

 ● Coxsackie A virus, may also present as “Hand Foot Mouth Disease”.  

 

● Infectious mononucleosis is common. 

 

● Herpes virus infection: 

 

  ♥ Herpes Simplex 

 

♥ Herpes Zoster (unilateral pharyngeal vesicles suggests a 

 glossopharyngeal shingles).         

 

2. Bacterial: 

 

Most commonly: 

 

● Streptococcus pyogenes or Group A streptococci. 

 

♥ Group A streptococci have approximately 80 serologically distinct 

 types. Those producing skin infections are usually of different 

 serological types to those that cause throat infections. 

 

Uncommonly: 

 

 ● Gonococcus. 

 

Rarely: 



 

● Corynebacterium diphtheriae   

 

♥ Diphtheria is life threatening disease however is very rare in societies 

 that have immunization programs. It may be considered in 

 immigrants without adequate immunization.   

 

 ● Anaerobic infections: 

 

  ♥ Fusobacterium necrophorum 

 

3. Fungal: 

 

● Candida albicans:  

 

 ♥ This is an unusual throat infection in the immunocompetent, and if 

 present, particularly if extensive should prompt consideration of an 

 immunosuppressed state, such as HIV/AIDS. 

 

Complications: 

 

Complications of bacterial throat infection include:  

 

1. Secondary otitis media: 

 

● This is usually secondary to blockage of the Eustachian tube.   

 

2. Local abscess formation: 

 

● Quinsy 

 

● Retropharyngeal abscess/ cellulitis. 

 

● Masseter space infection. 

 

3. Systemic toxaemia: 

 

● Group A streptococci may occasionally lead to:   

 

♥ Toxic shock syndrome (Scarlet fever), (uncommon). 

 

♥ Septicaemia 

 

● Diphtheria, (rare, predominant risk will be in the unimmunized). 

 

4. Dehydration: 

 

● Secondary to an inability to take oral fluids.  



 

5. Post-streptococcal immunological sequelae may include:  

 

● Acute rheumatic fever. 

 

● Acute glomerulonephritis. 

 

Clinical assessment 

 

Important points of history: 

 

1. Immunization history: 

 

● If unimmunized, then the index of suspicion for a potentially very much more 

 serious infection must be raised; e.g. Hemophilus influenzae or diphtheria.       

 

2. Any associated factors or co-morbidities leading to immunocompromise 

 

3. Ability to take oral fluids 

 

4. Pain on swallowing (odynophagia) is a an almost universal symptom.  

 

5. Usual medical history, including current medications, allergies and other 

 comorbidities. 

 

Important points of examination: 

 

1. Airway: 

 

● Although tonsillar enlargement can be impressive, in most cases, the airway is 

not compromised in uncomplicated cases, unless there are secondary 

complications such as abscess formation (quinsy). 

 

● It is always important to carefully examine the throat to rule out a possible 

quinsy. 

 

 ● Stridor: 

 

♥ Stridor is an important sign to exclude. If present a far more serious 

 infection than simple pharyngitis is suggested.     

 

2. Vital signs. 

 

3. Throat examination: 

 

Pharyngitis and tonsillitis are readily appreciated on direct inspection. 

 



Severe symptoms of sore throat, where no significant abnormality can be detected on 

examination, should raise suspicion for the possibility of serious infection of the upper 

respiratory tract beyond the field of direct visualization and could indicate a serious 

infection more distally placed in the reparatory tract:  

 

Important examples include: 

 

● Retro-pharyngeal abscess/ cellulitis. 

 

● Epiglottitis. 

 

● Bacterial tracheitis.  

 

Additional clues to these conditions include signs of airway compromise, (e.g.: stridor, 

drooling).  

 

4. Dysphonia/ aphonia: 

 

 ● If significant, and seemingly out of proportion the throat examination finings, 

  suspicion should be raised for a serious infection beyond the field of direct 

  visual inspection.  

 

5. Look for vesicles: 

 

● Suggestive of enterovirus/ herpes virus infection 

 

6. Cervical lymphadenopathy 

 

● Tender cervical lymphadenopathy is suggestive of streptococcal pyogenes 

infection. 2 

 

● Swelling / tenderness over the lateral neck, in excess of what would normally 

 be expected, may raise the index of suspicion for Lemierre’s syndrome.   

 

7. Exanthem rash: 

 

● This may be seen non-specifically, with many viral illnesses.  

 

● Generalized erythematous rash, may also suggest a more toxigenic strain of 

streptococcus, so called Scarlet fever.   

 

  See Appendix 1 below. 

 

Features suggestive of a bacterial infection: 

 

While viral infection is the commonest cause overall, it must be noted that viral infection is 

impossible to distinguish from a bacterial infection purely on clinical grounds. 

 



Features that are more suggestive of bacterial infection however include: 

 

1. High fevers (> 38 degrees) 

 

2. Severe systemic upset 

 

3. Extensive purulent exudate 

 

4. An elevated WCC.  

 

5. CRP > 100 is more suggestive of bacterial infection  

 

6. Tender cervical lymphadenopathy 

 

7. Presence of a scarlet fever type rash 

 

8. Children: 

 

 ● A bacterial cause of acute sore throat is more common in children aged 3 to 13 

 years (30% to 40%), than in children aged less than 3 years (5% to 10%) or 

 adults (5% to 15%). 3 

 

With the exception of a scarlet fever type rash, no individual clinical feature is 

sufficiently discriminatory to make a definitive diagnosis of streptococcal infection.  

 

In practice, the likelihood of a streptococcal infection is higher when the majority, or all, 

of these clinical features are present, particularly in combination with other features 

suggestive of systemic illness. 

 

Red Flags: 

 

Important “red flags” for the potential for serious, even life-threatening throat infections 

include: 

 

1. The unvaccinated 

 

 ● Hemophilus influenzae 

 

 ● Diphtheria   

 

2. The immunocompromised 

 

3. Those with unusual or atypical findings 

 

 ● Stridor 

 

  ♥ Epiglottitis/ retropharyngeal abscess.   

 



 ● Lateral neck fullness / pain: 

 

  ♥ Lemierre’s syndrome/ diphtheria.  

 

● Severe symptoms of sore throat, where no significant abnormality can be 

 detected on examination, should raise suspicion for the possibility of serious 

 infection of the upper respiratory tract beyond the field of direct visualization 

 and could indicate a serious infection more distally placed in the reparatory 

 tract:  

 

4. Those who appear seriously ill. 

 

   ● Septic shock  

 

Investigations 

 

In most cases, investigation will not be necessary, apart from testing for infectious 

mononucleosis. 

 

The need for further tests will depend primarily on: 

 

● How unwell the patient is. 

 

● If there are risk factors, (such as non-immunization or immunocompromise)  

 

● Ruling out infectious mononucleosis or serious disease. 

 

The following may be considered: 

 

Blood tests: 

 

1. FBE 

 

● Look for elevated WCC 

 

● Atypical lymphocytes, (which may indicate infectious mononucleosis) 

 

2. CRP 

 

3. U&Es/ glucose 

 

4. Serology: 

 

● Monospot test / IgM for EBV. 

 

● ASOT (if streptococcus infection needs to be excluded for an at risk group).  

 

5. Throat swab: 



 

 M&C: 

 

● Throat swabs however are of limited value due to the frequency of inapparent 

Streptococcal carriage.  

 

● Definitive identification depends on specific serogrouping procedures. 

 

 PCR testing: 

 

 ● Primarily for viral infections, but rarely indicated. 

 

Plain radiology: 

 

Lateral soft tissue neck x-ray: 

 

● This may provide additional information in suspected cases of epiglottitis or 

 retropharyngeal abscess/ cellulitis. 

 

CT scan: 

 

CT imaging for throat infections is being increasingly utilized. 

 

It is - of course - reserved for those patients in whom a serious / life-threatening  

pathology is suspected.     

 

This will be the definitive investigation for suspected retropharyngeal cellulitis or  abscess and 

Lemierre’s syndrome.   

 

It is also the best investigation if severe secondary complications are suspected, such as a 

masseter space infection.   

 

Caution is necessary however, in that the patient may not be able to lie flat due to 

exacerbation of airway compromise.   

 

Management 

 

1. Analgesia: 

 

Paracetamol or aspirin or NSAIDs, as required are useful for many of the 

constitutional symptoms such as myalgias or headache. 

 

Paracetamol: 

 

● This may be given orally as tablets or liquid if swallowing is difficult. 

 

● IV paracetamol, is a good option when oral intake is difficult or impossible.  

 



 ♥ The usual adult dose is 1 gram IV over 15 minutes 

 

Aspirin: 

 

● Dissolvable preparations such as “Aspro Clear” are very helpful.   

 

Aspirin gargles are particularly effective in providing good temporary local 

analgesia.  

 

 Lignocaine viscous gels. 

 

2. Rehydration: 

 

● Dehydration is often a particular problem in severe throat infections, where 

oral fluids cannot be tolerated. 

 

 ♥ IV fluid rehydration may be required. 

 

3. Corticosteroids:  

 

● Patients who present to Emergency Departments usually have significantly 

distressing symptoms. 

 

 Corticosteroids represent an additional therapeutic option for symptom relief. 

 

 A single dose of prednisolone can be given orally and repeated the next day if 

necessary.  

 

 For patients unable to swallow IV dexamethasone may be given.   

 

 In patients with very large tonsils/ quinsy an IV dose of dexamethasone may 

also provide some additional benefit by reducing inflammatory edema.  

 

 ♥ Give dexamethasone 10 IV. 

 

4. Antibiotics: 

 

 For streptococcus pyogenes infection:   

 

Empiric antibiotic therapy for suspected bacterial infection may reduce the duration of 

symptoms, but this potential benefit must be balanced against the potential harms of 

therapy (eg rash and other adverse effects, and bacterial resistance, both in the 

individual and in the community as a whole). 

 

Antibiotics are definitely indicated in certain high-risk groups which include: 2 

  



● Patients aged 2 to 25 years with sore throat in communities with a high 

 incidence of acute rheumatic fever (eg indigenous communities in central and 

 Northern Australia, Maori and Pacific Islander people).  

 

● Patients of any age with existing rheumatic heart disease  

 

● Patients with scarlet fever.  

 

In these situations antibiotics are used primarily to prevent the serious non-suppurative 

complications of S. pyogenes infection (e.g acute rheumatic fever and post-

streptococcal glomerulonephritis). 

 

● Phenoxymethylpenicillin: 

 

 ♥ S. pyogenes remains highly susceptible to penicillin. 

 

 Give phenoxymethylpenicillin, (penicillin V) 500 mg (child: 10 

 mg/kg up to 500 mg) orally, 12 hourly for 10 days. This is acid stable 

 and can be given orally. 

 

Note that 12 hourly phenoxymethylpenicillin is proven to be effective 

in streptococcal pharyngitis, and is preferred because of greater 

compliance than with more frequent dosing regimens. 

 

 ● IV Benzyl penicillin: 

 

♥ For those requiring admission for IV rehydration, IV benzyl Penicillin 

 (penicillin G), may be given for 24 - 48 hours.    

 

In poorly compliant patients or those intolerant of oral therapy, long acting 

parenteral agents may be used: 

 

● Procaine penicillin IM 

 

● This is an intramuscular preparation designed to extend the half-life of 

 benzylpenicillin. It provides blood levels for up to 24 hours, but these 

 are adequate only against highly susceptible organisms. 

 

● Benzathine penicillin IM  

 

● This is given intramuscularly and provides low levels of 

 benzylpenicillin for up to 4 weeks. 

 

 Penicillin allergy: 

 

 ● In those with minor degrees of penicillin allergy a cephalosporin may be used. 

 



● In those with serious/ life threatening allergies to penicillin a macrolide may be 

used such as roxithromycin  

 

See latest edition of antibiotic guidelines for full antibiotic prescribing details. 

 

5. Surgery: 

 

● This may be required for serious bacterial abscess formation, such as quinsy or 

retropharyngeal abscess. 

 

● Tonsillectomy for recurrent tonsillitis in the majority of cases is no longer 

considered necessary.  

 

Disposition 

 

The vast majority of throat infections can be managed on an outpatient basis. 

 

Admission will be necessary:  

 

● When a period of IV rehydration is required. 

 

● Severe symptoms that preclude oral intake, where a period of IV antibiotics and IV 

fluids will be of benefit 

 

● When serious invasive disease is present, (eg: septicaemia, toxic shock) 

 

● When serious secondary complications are present, (eg quinsy) 

 

● A more serious pathology is suspected, or needs to be excluded.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

Scarlet fever: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scarlet fever rash 

 

Scarlet fever is a bacterial illness that often presents with a distinctive rash made up of small 

pinkish-red spots that cover the whole body. It may be seen in with toxin producing strains of 

group A streptococcus bacteria in association with throat infections or impetigo.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Left: Charles Darwin’s diary recording the last days of his young daughter’s life. The entry 

for Wednesday 23rd merely states 12 o’clock - he could not bring himself to record the actual 

event.   

 

Right Annie Darwin’s grave, Great Malvern Priory churchyard. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Annie’s Writing Box 
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