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Meningococcemia in vaccinated patient

under treatment with eculizumab�

Infección meningocócica en paciente vacunado y en tratamiento
con eculizumab

The increase in  susceptibility to  meningococcal infections in

patients with paroxysmal nocturnal haemoglobinuria and use of

eculizumab amounts to 0.5 episodes/year/100 patients. We present

the case of a 23-year-old man  diagnosed with paroxysmal noc-

turnal haemoglobinuria (PNH) in 2008 and being treated with

eculizumab (ECM) since January 2010. In 2011, he had signs and

symptoms of sepsis due to  Neisseria meningitidis (N. meningitidis)

serogroup B, a serogroup not covered by the tetravalent conju-

gated vaccine (A, C,  W137, Y) that he received (Menveo
®

).  From

then on he was treated with ECM, with no new admissions or need

for transfusions. In  October and November 2014, he was  admin-

istered 2 doses of the vaccine against N. meningitidis serogroup

B (Bexsero
®

) according to a  recommended regimen. Then, 10

months after the vaccine had been administered, the patient vis-

ited the emergency department and was admitted to  the ICU

with pharyngeal discomfort, left earache associated with myalgia

and a fever of 40 ◦C. He had severe hypotension and tachycardia

despite receiving serotherapy, as well as coagulopathy and acute

renal failure. BP: 94/36 mmHg; HR 132 bpm; temperature 40.5 ◦C.

Clinical chemistry: procalcitonin 83.25 ng/ml; lactate 6.3 mmol/l;

creatinine 2 mg/dl; urea 58 mg/dl; sodium 132.7 mmol/l; potas-

sium 3.2 mmol/l. Venous blood gas: pH 7.34; pCO2 35 mmHg;

pO2 31 mmHg; HCO3 18.9 mmol/l. CBC: Hb 10.1 g/dl; haema-

tocrit 32.1%; 3170 leukocytes/�l and 149,000 platelets/�l.  On

admission, blood cultures were obtained and treatment with

noradrenaline and imipenem was started. At 24 h of incubation,

positivity was detected in the blood cultures and Gram staining

was performed in which Gram-negative diplococci were observed.

The Siemens MicroScan WalkAway 40
®

automated microdilu-

tion system identified it as N. meningitidis, which agglutinated to

serogroup B. Treatment was started with cefotaxime at a dose

of 2 g IV/4  h with favourable progression. On discharge, he con-

tinued treatment with ECM and he  was advised to  take oral

prophylaxis with penicillin V until his  next check-up with his

physician.

A meningococcal carrier study was performed on samples

obtained from pharyngeal swabs which turned out to be  negative.

The strain was  sent to the Spanish National Centre for Micro-

biology (CNM) in Majadahonda (Madrid) to perform genotypic

characterisation and molecular study of the antigens included in

the 4CMenB vaccine (Bexsero
®

).  The multilocus sequence typing

(MLST) study showed that the sequence type was ST-11505, which

is associated with the clonal complex ST-41/44. In addition, the

strain contained the NHBA antigen (allele 1/peptide 2), the same

variant as that included in the vaccine.

ECM is the treatment of choice for patients with PNH. It  reduces

haemolysis, decreases transfusion requirements and improves

quality of life in these patients. It  is a  monoclonal antibody that

targets the C5 complement fraction. It blocks excision of C5a and

C5b and prevents generation of the membrane attack complex,

thereby increasing the risk of infections due to encapsulated bacte-

ria, especially N. meningitidis. Therefore, vaccination at least 2

weeks before starting treatment is  recommended.1,2 Apart from

receiving treatment with ECM, our patient did not have any other

added risk factor (asplenia or serious spleen dysfunction). He
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received 2 doses of vaccine against meningococcus B 10 months

before he developed meningococcal sepsis. This was enough time

to  generate a  vaccine response. Some studies suggest that vac-

cination with 4CMenB induces the production and activation of

memory T  cells at optimal levels, but could fail to maintain a  pop-

ulation of memory B cells that is sufficient in  terms of size and

functionality.3

Bexsero
®

is  the only vaccine against N. meningitidis serogroup

B currently authorised in  the European Union and available in

Spain. It  is  a recombinant vaccine obtained through “reverse vac-

cinology” that contains 3 subcapsular meningococcus B antigens

(N. meningitidis adhesin A  or NadA, the protein which binds to

complement factor H or GNA2091-fHbp and the Neisseria antigen

which binds to heparin or NHBA-GNA1030) combined with the

outer membrane vesicles (OMVs) of the N. meningitidis strain NZ

98/254, which expresses serotype 1.4 of membrane protein porin A

(PorA).4,5

However, the different meningococcal strains are known to

vary widely in terms of surface expression of these antigens,

and therefore in non-susceptibility to the vaccine. A study con-

ducted in  Europe on more than 1000 meningococcus B isolates

in  2007 and 2008 showed that, depending on the country

of origin, 73%-87% of these strains had a Meningococcal Anti-

gen Typing System (MATS) profile that was  susceptible to  the

vaccine. In Spain there are studies placing this figure around

69%.6

The molecular techniques performed at the Spanish National

Centre for Microbiology (CNM) showed that our strain did not

have the NadA antigen (quite common in  the strains circulat-

ing in our geographical area). It  had the fHbp antigen (variant

2/subfamily A), a  variant other than the one included in the

vaccine (variant 1/subfamily B) and contained the same vari-

ant of the NHBA antigen present in the vaccine (allele 1/peptide

2). This caused us  to  consider a potential failure in efficacy of

Bexsero
®

.

Given the low incidence of the disease and the great deal of

variability among the circulating meningococcus strains, it is  dif-

ficult to  conduct studies with a statistically significant sample

size. In the absence of conclusive data on the efficacy, immuno-

genicity and effectiveness of Bexsero
®

in patients diagnosed with

PNH and being treated with ECM, it will be necessary to wait

for population data to become available once its use has been

instituted.
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