
 

 

 

 

 

MENINGOCOCCAL SEPTICEMIA 

 

“Night”, oil on canvas, Robert Edward Hughes, c.1880-85 

 



Queen Berenice II, (c.266 BC - 221 BC) was the wife of the Macedonian Dynasty King of 

Egypt, Ptolemy III Euergetes. Very little is known of her historically, but many legends 

surround her. By all accounts she was a remarkable woman, one of the most beautiful 

women in all of Egypt, she was also a magnificent athlete, by some accounts an Olympic 

competitor. Some sources also paint her in her younger days as a brilliant horse woman 

and an Amazonian warrior, having fought in a number of battles alongside the menfolk of 

Ptolemy’s armies. She apparently had one stunning physical attribute for which she was 

instantly recognized throughout Egypt, and known for throughout the ancient classical 

Mediterranean world in general - her hair. She was blessed with the most glorious 

golden-auburn hair which she often wore loose when riding. It was said that when she 

rode her hair shone in the Sun and streamed out behind her like the tail of a heavenly 

comet. 

 

It is not difficult to see that it would not be long before word of this demi-goddess 

reached the ear of the King of Egypt, Ptolemy III. He immediately sought her out, and 

when he found her was spellbound. He fell in love with her instantly and she fell in love 

with the powerful King, and inevitably they became husband and wife. Berenice had 

become the Queen of Ptolemaic Egypt. Within a short period after their marriage, a rival 

Macedonian King, Seleucus II, of the powerful Seleucid Empire, was threatening the 

Syrian provinces of Egypt. Ptolemy was obliged to go to war to defend his kingdom. 

Berenice insisted on accompanying her King, but Ptolemy absolutely forbade this and 

she had to remain in Alexandria. So anxious was she about the safety of her husband she 

decided to make an offering at the Temple of Zephyrium. This could not be to some minor 

deity in such an important event as war, and so she decided to make an offering for the 

safe return of her husband, to one of the most powerful of all the goddesses - Aphrodite. 

The ancient gods had many undesirable human qualities, they were fickle, envious, quick 

to anger, but above all jealous. Berenice’s beauty rivaled that of Aphrodite herself - this 

in itself created some uncertainty in her mind; how would a jealous goddess view the 

prayers of a mortal whose beauty rivaled her own! If she were to win the favour of 

Aphrodite her offering would have to be something of a most remarkable nature…and it 

was! 

 

She went to the temple, let down her glorious hair which fell to her waist, reached for the 

sharpest bronze dagger and cut it all off. She placed her hair on the alter as her offering 

to Aphrodite then lay prostrate on the ground and prayed for the safe return of her 

husband. Months later Ptolemy returned home safely from his campaign having won a 

great victory over the Seleucids. He rushed into the palace eager to embrace Berenice, 

but was stunned when her saw her devoid of her hair, which had only partly grown back. 

He became angry and demanded to know why she had cut off her hair. He calmed 

somewhat when she told him the reason. He asked to go to the temple in order to see her 

hair once more, but when he got there he found that it had been removed. The temple 

guards were at a complete loss to explain its disappearance, despite being threatened 

with torture and execution. It was soon after this affair that Ptolemy was approached by 

a  wise and very learned mathematician and astronomer by the name of Conon of Samos, 

who worked at Alexandria. He calmed the King’s anger, took him out into the cool night 

air and directed his gaze to the soft glow of a group of faint silvery stars lying between 

the  brilliant stars of Arcturus in Virgo and Denebola in the tail of the Lion. He informed 

the King that these stars had greatly puzzled him, as they had only just appeared in the 

sky. There had been much discussion among all the learned astronomers of Alexandria, 



and all were at a complete loss to explain this extraordinary event. Eventually a 

delegation of the most learned of astronomers was sent to consult the great Oracle at 

Delphi. Here it was revealed to them that the goddess Aphrodite had been so taken with 

Berenice’s offering that she took the hair and placed it among the Constellations of the 

heavens. Conon explained to a tearful Ptolemy that Aphrodite had immortalized his 

Queen.  

 

Of all the 88 Constellations of the night sky, only a single one represents a real historical 

person, Queen Berenice II of Ptolemaic Egypt of the 3rd Century BC. The ancient Greek 

word “coma”, is today used in Astronomy to describe the tail of a blazing comet, a far 

distant memory of the glorious flowing hair of Queen Berenice.  

 

In the modern world, the ancient gods no longer concern themselves with the affairs of 

humanity. Humanity has had to learn to live not by the help of the gods but by dint of its 

own accumulated centuries of learning and science. Queen Berenice demonstrated a 

profound truth in her offering to Aphrodite - that prevention is always a better strategy 

than attempted cure after the fact. By her humiliating and humbling offering to the great 

goddess, she earned the respect and admiration of the goddess, who in turn ensured the 

victory of her husband Ptolemy over the powerful Seleucid Empire. Today we cannot 

appeal to the old gods, but we do learn from the lessons of the past. We appeal now to 

our learning and science, but from Queen Berenice we recall that prevention is better 

than cure. To this end we aim to prevent many serious diseases as a preferred strategy in 

our fight again them. In the case of the deadly meningococcus, we do this through the 

modern miracle of vaccination and by certain antibiotics used to eradicate the carrier 

state.   

 

The Constellation of Coma Berenices 



MENINGOCOCCAL SEPTICEMIA 

 

Introduction 

 

Infection with Neisseria meningitidis can result in rapidly fulminating and fatal 

illness. 

 

It can take the form of: 

 

● Meningitis, (see Bacterial meningitis guidelines) 

 

Or 

 

● Septicaemia, (meningococcemia or meningococcal septicaemia). 

 

Or 

 

● A combined septicaemic/ meningitis picture. 

 

Or 

 

● Rarely, as localized infections, including pneumonia, arthritis and conjunctivitis. 

 

These following relates to the septicaemic form of meningococcal disease. 

 

The septicemic form has even greater mortality than the meningitis form. 3 

 

The most important clinical sign will be a purpuric rash. 

 

The most important and time critical aspect of management will be the urgent 

administration of IV antibiotics as soon as the condition is suspected. 

 

See also separate documents on: 

 

● Septic shock (in Critical Care folder) 

 

● Bacterial meningitis (in Infectious Diseases folder)  

 

For children see RCH guidelines for meningococcal disease. 

 

Pathology 

 

Organism 

 

● Neisseria meningitidis, (meningococcus) 

 

 On gram stain this is a Gram-negative diplococcus. 

 

● The following serogroups have been recognized:  



 

 ♥ Groups A, B, C, 29E, H, I, K, L, W135, X, Y and Z. 1 

 

♥ In Victoria Group B and C organisms have been the most common, 

 however  2015 saw an increase in Group W serotype infections.   

 

Complications 

 

These include: 

 

1. Septicaemic shock 

 

2. DIC 

 

3. Grossly septic / ischemic limbs, requiring amputation. 

 

Epidemiology 

 

Invasive meningococcal infections occur in endemic and epidemic forms. In Australia 

epidemic disease has not occurred for many years.  

 

Endemic disease is at low levels of incidence and cases are generally unrelated to each 

other. 

 

Peak age groups at risk for infection with serogroups B and C are infants and young 

children (< 5 years) and adolescents (15-25 years). 

 

Patients aged over 50 years appear to be more susceptible to serogroup W. 5 

 

Serogroup C cases have declined significantly since 2003 when the meningococcal C 

vaccine was added to the National Immunization Program. 

 

More than 80% of cases of meningococcal disease in Australia are now caused by 

serogroup B isolates. 6 

 

2015 saw an increase notification of group W organisms in the state of Victoria. 5  

 

Reservoir  
 

● Humans are the only natural hosts for meningococci and the organism dies 

 quickly outside the human host. It is not able to be isolated from the environment.  

 

Asymptomatic carriage of meningococci in the nasopharynx is actually 

relatively common (5−10% of people), 6 but occasionally bacteria can invade and 

cause septicaemia or meningitis.  

 

Asymptomatic naso-pharyngeal carriers of the organism can also spread infection, 

but there is not a consistent relationship between the carrier rate in a given 

community and the incidence of disease.  



 

Mode of transmission  
 

● Transmission usually occurs through direct and close contact including airborne 

 droplets from nose and throat of infected persons.  

 

Salivary contact has in the past been regarded as a possible means of transmission 

of meningococci. There is little evidence however to support this view and the 

available evidence indicates that salivary contact is not  a major factor in the 

transmission of meningococci.  

 

Saliva has in fact been shown to inhibit the growth of meningococci.  

 

A case-control study of United Kingdom university students found no association 

between carriage of meningococci and sharing of drinks or cigarettes and only a 

weak association with “intimate kissing”.  

 

It is unclear whether carriage in these circumstances is due to saliva contact rather 

than to droplets shed during close and prolonged household-like contact. 

 

Incubation period  

 

● This is commonly 3 to 4 days, but can vary from 2 to 7 days.  

 

Note that people who do not develop the disease within seven days after 

colonisation may still become asymptomatic carriers. 

 

Period of communicability  

 

● It is communicable until the organisms are no longer present in discharges from 

 the nose and mouth.  

 

Susceptibility & resistance  
 

● Susceptibility to clinical disease is actually quite low as evidenced by the usual 

 high ratio of carriers to cases.  

 

Susceptibility decreases with age. It is most common in 0-4 years of age with a 

secondary peak of occurring in adolescents and young adults in the age group of 

15 to 25 years. 3 

 

There is an increased and prolonged risk of secondary infections in close contacts. 

In one series, the incidence of such infection was 0.5 per cent with a median 

interval of seven weeks between the index and secondary cases.  

 

Patients deficient in certain complement components in the blood are prone to 

recurrent meningococcal infections.  



 

Secondary cases have been reported up to five months later. The risk in household 

contacts is 500 to 800 times higher than in the general population.  

 

There is no transferred maternal immunity. 

 

Clinical Features 

 

Important point to note on history should include: 

 

1. Severe “constitutional” symptoms  

 

 These are non specific symptoms of severe bacterial infection: 

 

 ● Headache  

 

 ● Anorexia/ Nausea / vomiting. 

 

● Myalgias, especially if severe. 

 

● Extreme malaise / lethargy 

 

● Arthralgia, (less typically) 

 

Also enquire about: 

 

2. Any immunodeficiencies, (eg HIV, diabetes, splenectomy) 

 

3. Any recent close contact with a confirmed case of Neisseria meningitidis. 

 

4. History of immunization for meningococcus. 

 

5. Current medications, especially, immunosuppressive agents, antibiotics. 

 

Important points of Examination: 

 

1. Fever 

 

2. Tachycardia 

 

3. Rash: 

 

● Look for a petechial or purpuric rash, i.e. a non-blanching hemorrhagic 

 rash.  

  

● Technically petechiae are pinpoint non-blanching spots. Purpura are larger 

non-blanching spots (>2mm), however for practical purposes the 

distinction is not relevant in the first instance.  

 



Any patient with fever and non-blanching rash must be strongly 

considered as having serious bacterial (meningococcal, hemophilus or 

pneumococcal) infection in the first instance. 

 

4. There may also be some associated signs of “meningism”, (see Bacterial 

meningitis document). 

 

5. There may be an overall appearance of being “unwell”, although early in the 

disease process this may not be the case. The overall picture however will be 

important here.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Typical purpuric rash of meningococcus in a child 

 

Early presentations: 

 

The most “classical” presentation is fever and purpuric rash as described above, however, 

in the initial stages of the disease the rash may be more “viral” in appearance (ie 

blanching) or indeed there may be no rash. 3  

 

The only clue to the possibility of early meningococcal disease being: 

 

● Fever with a lack of an obvious focus of infection. 

 

● The severity of the “constitutional” symptoms. 

 

Therefore absence of the typical purpuric rash does not rule out the possibility of 

early meningococcemia. 

 



It is important to remain vigilant in these cases. Rather than labelling a patient as 

“the flu” it will often be more prudent to admit patients as “PUO” for a period of 

observation until serious bacterial illness (meningococcus in particular) can be ruled 

out. 

 

Investigations 

 

Blood tests: 

 

1. FBE. 

 

2. CRP. 

 

3. U&Es / glucose. 

 

4. Blood cultures. 

 

5. Clotting profile. 

 

6. Serology testing: 

 

 ● IgM for meningococcus. 

 

 ● IgG, look for a rising antibody titre over 10 days. 

 

Capsular Antigen testing: 

 

Antigen capsular (polysaccharide) testing can be done for meningococcus on urine. This 

is helpful if positive, but if negative does not exclude meningococcal infection. 

 

PCR Testing: 

 

This test replicates specific bacterial DNA sequences to levels that can be readily 

detected and identified. 

 

Polymerase chain reaction testing is available for Neisseria meningitidis on blood 

samples. 

 

PCR testing can also be done on CSF, however an LP should not be done when the 

typical rash is present or the disease is otherwise strongly suspected and treatment should 

be given empirically as an urgent priority, and later modified if necessary following 

blood culture and blood PCR results. 2 

 

This test is especially useful for patients who have already received antibiotics, 1 or in 

whom other diagnostic tests have proved inconclusive and clinical suspicion remains. 

 

Its disadvantage over culture of an organism is that it cannot be used to determine 

antimicrobial susceptibility. 

 



PCR viral panel testing does not require DHS approval. 

 

Throat/Nasopharyngeal swab 

 

● For the detection of meningococci caaraige. 

 

Skin lesions 

 

● Aspiration of material from skin lesions can also be used for micro and culture. 

 

Septic workup 

 

Further septic workup may be required to exclude other causes of infection including: 

 

● CXR 

 

● Urine for micro and culture. 

 

Management 

 

1. Immediate attention to any ABC issues. 

 

 ● IV access, take blood samples and commence fluid resuscitation as 

 clinically indicated.  

 

2. Urgent Antibiotics:  

 

 The most important aspect of management is the urgent administration of 

antibiotics. 

 

It is vital that antibiotics be given as soon as the diagnosis is suspected and 

that this takes preference over any investigations, (such as blood tests or CT) 
 

● In the first instance antibiotic treatment will need to be empirical. 

Treatment can be modified once culture and sensitivity results 

become available. They should be given within 30 minutes of the 

diagnosis being suspected. 
 

 ● Empirical antibiotics should include: 

 

  IV benzyl penicillin, (especially for meningococcus and Listeria) 

 

  And 

 

IV cefotaxime (or ceftriaxone), (for hemophilus, pneumococcus and 

meningococcus and E. coli) 

 

For exact dosing regimens see current edition of Therapeutic 

Antibiotic Guidelines and RCH guidelines. 



 

3. Supportive management: 

 

● Further complications will be those of septic shock, (see separate 

document on Septic Shock in Critical Care folder). 

 

Disposition 

 

● All cases must be admitted to an isolation ward. 

 

● All adult cases will need early referral to ICU. 

 

● Most paediatric cases will need transfer to the RCH (in the Sate of Victoria). 

 

Contacts 

 

Note that both the index case and close contacts (over previous 7 days) will require 

chemoprophylaxis therapy in cases of confirmed meningococcus.  

 

Contacts include: 1 

 

● Household contacts are defined as those people living in the same house and 

 include recent visitors who stayed overnight in the seven days preceding the onset 

 of the case’s illness.  

 

● Dormitory contacts in boarding schools, military barracks, school camps, and 

 hostels in the seven days preceding the onset of the case’s illness.  

 

● Sexual (intimate) contacts.  

 

● Medical, nursing, or paramedical staff that have performed mouth-to-mouth 

 resuscitation or intubation or suction or similar intimate treatment with a case of 

 meningococcal disease prior to being started on therapeutic antibiotics.  

 

Options include: 

 

● Rifampicin 

 

● Ceftriaxone 

 

● Ciprofloxacin 

 

See also RCH Guidelines, and latest edition of Antibiotic Guidelines for full 

prescribing details. 

 

Vaccination 

 

Meningococcal vaccines currently available include: 

 



1. Monovalent vaccines: 

 

 ● Meningococcal C conjugate vaccines (MenCCV) 

 

● A meningococcal serogroup B vaccine (MenB) that protects against 

about 76 per cent of serogroup B meningococcal strains is available to 

purchase on prescription. 

 

 Note that protection against meningococcal serogroup B disease caused 

by the serogroup B strain of bacteria is not currently available under the 

National Immunization Program schedule. 

 

2. Divalent vaccine: 

 

● Haemophilus influenzae type b-meningococcal C combination vaccine 

(Hib- MenCCV) 

 

4. Quadrivalent vaccines: 

 

 These protect against serotypes, A, C, W135 and Y: 

 

 A combined vaccine against serogroups A, C, W , and Y is also available for 

people who are at high risk of these bacterial strains.  

 

 People at high risk include travellers to countries where epidemics of 

meningococcal disease occur, and for people with poor functioning or no spleen, 

or who have a complement component disorder. 

 

 Available preparations include: 

 

 ● Quadrivalent meningococcal conjugate vaccines (4vMenCV) 

 

 ● Quadrivalent meningococcal polysaccharide vaccines (4vMenPV). 

 

The current National Vaccination Program offers vaccination (C conjugate) to children at 

12 months of age. 

 

For full immunization information, see latest edition of The Australian 

Immunization Handbook.  

 

Notification 

 

● Suspected or confirmed meningococcal infection (Group A disease) must be 

notified immediately by telephone or fax followed by a written notification within 

five days. 

 

 

 

 



School Exclusion 

 

● School exclusion: cases should be excluded until adequate carrier eradication 

therapy has been completed.  

 

● Contacts do not need to be excluded if receiving carrier eradication therapy. 

 

Specialist Microbiological Advice 

 

If further microbiological advice / information is required: 

 

● Melbourne University Pathology on 834 457 133, especially in regard to bacterial 

PCR testing, (the only current institution in Melbourne where this test is done) 

 

● Victorian Infectious Diseases Reference Laboratory, (VIDRL) can be contacted in 

hours on 9342-2600. 

 

● Note that for urgent results this test should be discussed with DHS/MDU who 

 have a 24 hour “hotline” for this: 1300 651 160. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

 

 

Above: Notification rates of invasive meningococcal disease by selected serogroups and 

year, Australia, 2012 - 2016. 7 

 

 

 

Left: National notification 

rates for invasive 

meningococcal disease by 

serogroup, Australia, 2002 - 

2016.  

 

(Source: National Notifiable 

Diseases Surveillance 

System (NNDSS) data 

provided by Office of Health 

Protection, Australian 

Government Department of 

Health). 

 

 

 

 

 

 

 

 



 

 

Coma Berencies (www.astronoo.com) 

 

Between the orange giant Arcturus in the Constellation of Boötes and the Constellation 

of Leo lies a faint  fan-shaped group of stars that was known to the Greeks but was not 

classed by them as a separate constellation. Instead they considered it a part of Leo. 

Eratosthenes referred to the group as the hair of Ariadne under his entry on the Northern 

Crown (Corona Borealis), but under Leo he said it was the hair of Queen Berenice of 

Egypt, which is how it was identified in 1922, when International Astronomical Union 

(IAU) defined the modern list of 88 constellations.  
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