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We report a case of anaphylaxis following meningococcal 
chemoprophylaxis of a healthcare worker, despite no history of 
direct contact with a patient who had meningococcal disease. The 
public health implications of this case are discussed.

Introduction
Chemoprophylaxis of meningococcal disease is usually 

recommended for close contacts, such as household members 
and persons directly exposed to a patient’s respiratory secretions, 
as these have been shown to have a higher risk of invasive 
meningococcal disease [1]. However, chemoprophylaxis is not 
recommended for low risk or indirect contacts, partly because 
of possible adverse outcomes. These include adverse events to 
prophylactic antibiotics, development of antibiotic resistance and 
eradication of non-pathogenic Neisseria species which may confer 
protection against Neisseria meningitidis [2,3]. In particular, 
administration of prophylactic antibiotics for healthcare workers 
is recommended only after an unprotected exposure to respiratory 
secretions of an index case. We describe a case of anaphylaxis 
following chemoprophylaxis of a healthcare worker with no 
history of direct contact with a patient who had sepsis caused by 
N. meningitidis. The public health implications of this case are 
discussed.

Case description
In March 2009, a woman in her 40s was admitted to a hospital 

in the Piedmont Region, Italy, with a one-day history of fever 
and myalgia. On admission, the patient was unconscious, with 
hypotension, tachycardia, acidosis and a truncal petechial rash. 
Clinical and laboratory features suggested a septic shock with 
disseminated intravascular coagulation. Her condition rapidly 
worsened and death occurred two hours after admission, despite 
resuscitation.

As the presumptive diagnosis was meningococcal disease, 
pathologists collected samples of blood, cerebrospinal fluid and 
petechial smears during the post mortem examination. PCR 
was subsequently performed at the Istituto Superiore di Sanità 
Infectious Diseases Laboratory in Rome, and N. meningitidis 
serogroup B was detected in all samples. 

In accordance with the local public health unit, the hospital 
management recommended treatment with a single 500 mg dose 
of ciprofloxacin for two doctors who had had unprotected exposure 
to the respiratory secretions of the patient. Chemoprophylaxis 
was also administered to three healthcare workers of the hospital 

staff. Outside the hospital setting, the contact tracing identified 
two household members as well as eight contacts who had been 
presumably exposed to the respiratory secretions of the patient 
and all took chemoprophylaxis. No secondary cases occurred in 
the following 30 days.

The following day, a healthcare worker in the same unit as one 
of the exposed doctors decided to take a single 500 mg dose 
of ciprofloxacin for fear of contracting meningococcal disease, 
although she had no history of direct contact with the index 
case. On this basis, she had not been classified by the hospital 
management as a close contact and thus had not been offered 
chemoprophylaxis. Approximately 20 minutes after taking 
ciprofloxacin at the workplace, she was admitted to the emergency 
room with pharyngeal oedema, tongue swelling and generalised 
skin rash. The patient recovered gradually after administration 
of adrenalin, antihistamines and corticosteroids. She had used 
ciprofloxacin in the past without any adverse reaction.

Discussion
Invasive meningococcal disease is uncommon in Italy. 

Approximately 180 cases (0.3 per 100,000 population) are notified 
annually to the infectious diseases surveillance system [4]. The 
highest incidence is seen among children under five years old. In 
the Piedmont Region, an area in north-west Italy with 4.3 million 
inhabitants and active laboratory-based surveillance, the incidence 
appears to be higher: 0.4-0.7 per 100,000 population, with a 
constant peak during the first year of life, ranging from five to six 
cases per year per 100,000 population [5].  

Chemoprophylaxis is recommended in Italy only for persons with 
close contact to the index case up to one week before the onset of the 
patient’s symptoms. Close contacts include: household members, 
contacts in child-care centres, and persons directly exposed to the 
patient’s oral secretions [6]. Giving chemoprophylaxis to people who 
have not been in close contact with an index case has not proved 
to be effective in preventing secondary cases and is usually not 
recommended [3,7].    

In Italy, national guidelines on meningococcal chemoprophylaxis 
for healthcare workers are not available. Nevertheless, the regional 
health authorities as well as hospitals have developed standard 
operating procedures, usually based on international authoritative 
sources, such as the Centers for Disease Control and Prevention 
(CDC) in Atlanta, United States (US). In accordance with CDC 
guidance, the operating procedures of the local health unit involved 
in this case recommend chemoprophylaxis for healthcare workers 
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after an unprotected airway exposure to infectious respiratory 
droplets within a distance of 1 m from a probable or confirmed 
case of meningococcal disease; this may happen typically during 
mouth-to-mouth resuscitation or management of an endotracheal 
tube [6,8]. 

A study in the United Kingdom found an attack rate of 0.8 
per 100,000 healthcare workers in close contact with cases of 
meningococcal disease, i.e. 25 times higher than in the general 
population [9]. The study identified three cases of meningococcal 
disease in healthcare workers during a period of 15 years: all 
had spent at least 30 minutes in contact with the index case 
immediately before or after hospital admission, all had been 
exposed to the patients’ respiratory droplets, and none had used 
face shields and surgical masks or taken prophylactic antibiotics.

The fluoroquinolone ciprofloxacin is often used for meningococcal 
chemoprophylaxis in adults because it can be given as a single 
oral dose, is effective in eradicating meningococcal carriage and 
does not interact with oral contraceptives. For the same reasons, 
however, unnecessary chemoprophylaxis is more likely to occur with 
ciprofloxacin than with other prophylactic antibiotics. Rifampicin 
requires a total of four doses in the course of two days and can 
interfere with oral contraceptives; ceftriaxone is administered as a 
single dose, but is not popular because it can only be administered 
parenterally. 

Anaphylaxis following ciprofloxacin administration has been 
described before. In particular, three cases of anaphylactoid 
reactions were reported after oral administration of 500 mg 
ciprofloxacin to 3,200 students after two cases of meningococcal 
disease in the same university [10]. Limited data on the magnitude 
of allergic reactions following administration of drugs are available, 
mainly because clinical manifestations are heterogeneous (from 
mild to severe and potentially life-threatening) and furthermore 
some reactions suggesting an immunologic pathogenesis might 
be linked to a non-allergic mechanism. Likewise, the incidence of 
allergic reactions induced by oral antibiotics such as ciprofloxacin 
is difficult to estimate. However, according to a case/non-case 
study conducted on data from a passive adverse events surveillance 
programme, fluoroquinolones were associated with a significant 
increase in the reporting odds ratio of allergic reactions (2.09, 
95% confidence interval (CI): 1.85-2.36) [11]. Moreover, an 
incidence of 5.4 (95% CI: 4.4-6.5) allergic reactions per 10,000 
first administrations of ciprofloxacin has been derived from the 
database of a large health insurance company [12]. 

Another reason for concern is the potential development of 
antibiotic resistance. Three cases of meningococcal disease caused 
by a N. meningitidis serogroup B strain resistant to ciprofloxacin 
were recently reported in the United States [13]. The widespread 
use of fluoroquinolones, which are commonly prescribed in the 
United States [14], and the consequent emergence of resistant 
strains may explain these findings.

Finally, prophylactic antibiotics can eliminate carriage of 
N. lactamica, which leads to cross-protective immunity against 
N. meningitidis and therefore may confer protection against 
meningococcal disease [15,16]. This concerns young children 
in particular, since carriage of N. lactamica is inversely related to 
age [16]. 

Quantitative data about the overuse of chemoprophylaxis are 
scarce. A study in the United Kingdom evaluated prescribing 

of chemoprophylaxis for contacts of meningococcal disease by 
general practitioners and hospital staff [17]. Prescribing by hospital 
doctors was consistent with official recommendations, whereas 
general practitioners prescribed 118% more chemoprophylaxis than 
recommended. Furthermore, the highest level of unrecommeded 
prescriptions was observed in regions where there were both 
high incidence rates and high levels of publicity surrounding the 
cases. Most likely, this inappropriate prescribing is client-driven 
because meningococcal disease raises anxiety among the involved 
population.

Conclusions
Use of prophylactic antibiotics against meningococcal disease 

can lead to potentially severe adverse events, development of 
antibiotic resistance and eradication of non-pathogenic Neisseria 
species that may elicit cross-protective immunity. Therefore, 
information should be provided to the public and to healthcare 
workers about the potential risks from indiscriminate use of 
prophylactic antibiotics. Available data should be used to compare 
the risks related to different patterns of exposure to a case of 
meningococcal disease versus the possible adverse outcomes 
of chemoprophylaxis. To this end, thorough counselling and 
communication of the population-based and individual-based 
risk represent a key factor in the public health management of 
meningococcal disease cases.
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