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Dear Editor:

We recently published a case series of typically commensal Neisseria spp. disease among
eculizumab recipients[1]. Eculizumab is a terminal complement inhibitor indicated for
treatment of paroxysmal nocturnal hemoglobinuria, atypical hemolytic uremic syndrome,
and certain patients with generalized myasthenia gravis or neuromyelitis optica spectrum
disorder[2]. Due to complement inhibition, many different Ne/sseria spp. can cause invasive
disease in eculizumab recipients[1, 3, 4] and eculizumab recipients are at an estimated 2000-
fold increased risk of meningococcal disease (caused by Neisseria meningitidrs). All
eculizumab recipients should receive meningococcal vaccinations prior to therapy; however,
eculizumab recipients may develop meningococcal disease or other ANeisseria infections
despite vaccine receipt[4—6]. For patients who cannot receive meningococcal vaccinations
>2 weeks before starting eculizumab, U.S. eculizumab labeling recommends 2 weeks of
antibiotic prophylaxis[2]. In July 2017, the Centers for Disease Control and Prevention
(CDC) advised that prescribers could consider antibiotic prophylaxis in eculizumab
recipients for the duration of eculizumab therapy[4]. There are no published studies
evaluating the efficacy or safety of antibiotic prophylaxis in eculizumab recipients. Here, we
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report on potential risks and benefits of antibiotic prophylaxis for the prevention of
meningococcal disease in a case series of vaccinated eculizumab recipients who developed
meningococcal disease.

We searched for meningococcal disease cases in eculizumab recipients in the FDA Adverse
Event Reporting System (FAERS) and the literature (PubMed, Embase) between March
2007 (U.S. approval date) and May 2017. The FAERS search retrieved 158 reports; no
literature reports were identified that were not already identified in FAERS. Two FAERS
reports were published in the literature after the FAERS search was conducted and were
used to supplement the corresponding FAERS reports[5, 6]. Of the 158 reports, 111 were
excluded for the following reasons: lack of positive test for N. meningitidis (n=59),
indeterminate prophylaxis use/antibiotic not specified (n=20), insufficient clinical course/
timeline details (n=16), duplicate (n=14), or trimethoprim-sulfamethoxazole use (because a
high proportion of N. meningitidis isolates are resistant to trimethoprim-sulfamethoxazole[7,

8]) (n=2).

Included patients received eculizumab within the three months preceding a diagnosis of
meningococcal disease, defined as a report of a symptomatic patient with a positive culture
or other confirmatory test for N. meningitidis from any body site. FAERS cases were
matched to CDC meningococcal disease surveillance data from the National Notifiable
Diseases Surveillance system, when possible, for confirmation of infection, serogroupa, and
antibiotic susceptibility testing. Time to onset (TTO) was calculated from the date of first
eculizumab dose (assumed to be the date of starting antibiotic prophylaxis) to the date of the
patient’s first meningococcal disease episode. For patients with multiple episodes of
meningococcal disease, the calculations described below were performed using only the first
meningococcal disease episode.

The series included 47 patients, of whom 15 were taking antibiotic prophylaxis at the time
of meningococcal disease onset and 32 were not (Table 1). There were four fatalities due to
meningococcal disease (all among patients not taking prophylaxis). All 47 patients
reportedly received =1 dose of a meningococcal vaccine. Three of 47 patients had =1
episode of meningococcal disease (two patients were taking prophylaxis; one was not). TTO
of first episode of meningococcal disease was reported for 11 of 15 patients taking
prophylaxis and 26 of 32 not taking prophylaxis. Median TTO of first episode of
meningococcal disease was 835 days in prophylaxis recipients versus 333 days in patients
not taking prophylaxis. The range of TTO was large in both groups (3-1873 days in
prophylaxis recipients vs. 8-2247 days in non-prophylaxis recipients). Among patients with
susceptibility results available, penicillin non-susceptibility was reported more frequently in
patients taking prophylaxis (5 of 6 isolates, 83%) than in patients not taking prophylaxis (2
of 9 isolates, 22%).

With the limited data available in the FAERS and published reports, it is not possible to
determine whether antibiotic prophylaxis is effective in preventing meningococcal disease in
eculizumab recipients. However, in this descriptive analysis we observed a prolonged TTO
of first meningococcal disease episode and a higher frequency of reduced penicillin
susceptibility among prophylaxis users compared to non-prophylaxis users (all previously
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vaccinated). Although these results suggest that antibiotic prophylaxis may delay TTO,
prescribers should interpret these findings conservatively, particularly given the wide range
of TTO and the substantial differences in patient age and country of residence between
prophylaxis recipients and non-prophylaxis recipients.

Prescribers must weigh the potential risks of antibiotic prophylaxis, such as adverse events
andantibiotic resistance, against the potential benefits. When considering the benefit-risk
balance of prophylaxis use, the more frequent reports of reduced penicillin susceptibility
among prophylaxis users deserve comment. If this is a true relationship, colonization by
meningococcal isolates with reduced penicillin susceptibility may have precluded penicillin
from preventing meningococcal disease. Reduced penicillin susceptibility could be a
consequence of selective antibiotic pressure. Further complicating use of prophylaxis,
eculizumab recipients are also at risk for disseminated Neisseria gonorrhoeae[3], an
organism in which penicillin resistance is common.

The analysis has several limitations inherent to the data source. Cases were derived from
spontaneous reports, which are subject to underreporting of outcomes, biased reporting, and
variable quality. Confounding of the relationship between antibiotic prophylaxis and TTO is
possible since patient characteristics, including age (Figure 1) and country of residence,
differed substantially between groups. Ascertainment of prophylaxis exposure was
challenging and inconsistent prophylaxis use could reduce differences in TTO between
groups. Other important data deficiencies include missing information on meningococcal
antimicrobial susceptibility testing results, methods, and breakpoint criteria.

Overall, the data are inconclusive. However, we did observe a trend towards prolonged TTO
among prophylaxis users but also towards increased penicillin non-susceptibility among
prophylaxis recipients. Validation of these potential associations in a larger sample, with
systematic ascertainment of antibiotic exposure, could further elucidate the potential impact
of prophylaxis on development of meningococcal disease among eculizumab recipients.
Healthcare professionals should remain vigilant for signs of meningococcal disease among
eculizumab recipients, irrespective of the preventive measures in use.
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Age (years) of patients at time of starting eculizumab therapy versus TTO of first
meningococcal disease episode

The relationship between age when patients started treatment and TTO of first
meningococcal disease episode, for prophylaxis recipients and non-prophylaxis recipients.
Key

Orange square = patients taking antibiotic prophylaxis with reported TTO (n=11)

Blue circle = patients not taking antibiotic prophylaxis with reported TTO (n=26)

Orange ... dotted line = median TTO (835 days) for patients taking antibiotic prophylaxis
with reported TTO (n=11)

Blue --- dashed line = median TTO (333 days) for patients not taking antibiotic prophylaxis
with reported TTO (n=26)

Note, one patient in the “prophylaxis group” was 18 years of age with a TTO=53 days, and
one patient in the “no prophylaxis group” was also 18 years of age with a TTO=53. These
data points overlap on the figure.

J Infect. Author manuscript; available in PMC 2021 March 01.

80

2500
L
2000
i [ -
1500 =
E
@
1000
N [ e B -cslesansdeannaliansadannashanena
* o9
500 s o
== = = gy = e = = = == = -
® ... @ & ®
0 ™ o &
0 10 20 30 40 50 60 70
Age (y) started eculizumab treatment (est.)
Figure 1.



Page 6

Crew et al.

(s 8 (%Lp) L (SnH®) dwoapuis diuraan spdjoway [edndLiyy
(%29) 0T (%01) 9 (HNJ) eHnUIqo[SoWaY [WIN)IOU [EWSAX0IL]
SN RUWINZI[NIA J10J U0SLIY
(%679) 0T (%L9) 01 aeway
(%8¢) T1 (%€9) § e
X8
€8-¢ oF-L aduey
Lz 0T ueIpap\
1€ IC ued
(saeak) a8y
Te=u #xST=U
sixejdydoad snoiquuy oN sxejdydoag anorquuy

sixejAydoud anoignue Buyey 10u syuaired pue sixejAydoid anoignue Buiey syusied Jo sonsiIgIoRIRYD

‘Tal1qeL

Author Manuscript Author Manuscript

Author Manuscript Author Manuscript

J Infect. Author manuscript; available in PMC 2021 March 01.



Page 7

Crew et al.

ASLASIP X 10 ‘A D ‘g dnoa3oaas i
sjuaned 10] A103S1Y AUIELA pue ‘(A[U0 ISLISIP [£II0203UTUIW

Jo aposida 1say ‘uaned aad) uondajur jo dnoadoisg

LVTT-8
£EE

Iy

J[qE[TeAR BJED M 97=U

EL8] - €
CE8
ce8

J[qe[IeAR BJED M | [=U

asuey
ueIpdIN

ueay

(sAep) wondayur Jo aposida 1S5y 0) 13SUO 0) WL

¥T zl (pueiq Aue) aurooea X pue ‘m Dy sdnoiSorag
9 ¥ (o, pueIq Lue) surooea g dnoiSorsg
LASEISIP
1e330203uuaW Jo aposida 1Sy 310Ja( JUIIIELA [£II0I0FUTUIW
JO 3s0p U0 JSLI e PIAIAL oya sjuaned Jo Jaquny
(%6) 61 (%L8) €1 B LN
(%I¥) €1 (%€D T N
Anuno)
(%ED) v (%€1) #2 Y10

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Infect. Author manuscript; available in PMC 2021 March 01.



Page 8

Crew et al.

pawiodal 10U a1am auIdIeA ay) Agq pa1anod sdnoibosas ayy Ing ‘dnolbolas A Ag aseasip [ea00206uluaw Buidojansp o3 Joiid auiddeA [ea90306UIUBW PaAIadal Jusled T=u

4

('s'N-uou) aurdaen /g dnoiboias m:_v:_oc_m\
0

"MOJ 3UIDJBA A PUB ‘M ‘O ‘7 dnolBouas Ul pajunod ag osfe Aew aul29eA g dnoibolas e panladal oym sjuaired BAIsnjoxa Ajjeninwi jou are A pue ‘AA ‘O ‘v sdnoibouas pue g dnoibolas
10} SMOJ 3y “uaiied A1aAa 1oy paliodal 10U a1am (Spuelg aUIIIBA pUR) SBUIIIRA ay) Ag paianod sdnolBolas ayy Ing ‘UoieuIddeA [2220900UIUSW JO adA) awos Jo A10isiy e pariodal satias ayy ul sjusied __<%

snojewayiAia sndnj a1Wa1SAS pue ‘awolpuAs

pidijoydsoydnue ‘snHe T=u ‘uoisuanadAy Jueubijew T=u {asn gewnzijnda 1o} UOSeaJ B Se Pajou Yoea atam juejdsuell [eual pue ‘SnHe ‘HNd Yd1ym ur uodas Bunaijjuod T=u ‘eando sijgAwoinau T=u
v

Auredojniawolb €9 pue siiydauojniawolb anneajjoldouriquisw ”Nu_._u

Jeak 1sa1eau 0} UMOP Papuno. ‘asessip [222000BuIUBW 40 3posIds 1si1y 18 8y
*

(%I11) 1

(%I11) 1

(%68L) L
aqereae elep

s sjuaned § WOIy SAJRTOST 6=U

(%0£€) T

(%609) €

(%L1) 1
2qe[reAe vlep

s sjuaned 9 WoIy sA)R[OST 9=U

JUR)ISISIY
JBIPIULIAIU]

Jrqudaosng

(05) u ‘Sunsay Aypiqndadsns wRITAg

01

dnesdosss Sunoaym suTese
paeutooRs sjwaned £ 3o 9 i

€

g 1sunde paewooea swwaned g 10 _ Im o1

wuotepmn 24 smases ¢ o
31 ‘dnosBosss Sunoaym surede
paenToRA swened § J0 ¢

_ g wwede pajemacen spuaned ¢ Jo | _ l_ﬂ S

pariodax joN

fqednoiSaon]

A

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Infect. Author manuscript; available in PMC 2021 March 01.



Page 9

Crew et al.

a1xowe Buiey sem jusijed T=u ‘uijjioiuad Buiyel alam syusijed yT=u

*¥

(pa1unod aJe y1oq) Juelsisas utjjioiuad ayejosi aposida put ‘a1qndaosns uijj1o1uad siejosi sposida 15T :@seasip Jeas020Bulusw 4o saposids omy pey Jusned T=

u
4

aseasIp [ea020buIusw AA dnolbodas 03 Jorid auiddea O dnolbolas panladal Jusied pd BUL ‘dnoJBolas A 10 ‘M ‘D Aq aseasip [easodoBulusw Buidojanap 03
Jorid uoneudIeA AMOY PaAIRJAI Siualted G=u ‘aseasip [ead0206ulusw O dnoiboiss Buidojanap 01 Joud autdaea J/g dnoibolas e panladal Juaiyed pajeuldoeA T=U :3seasip A 10 ‘A ‘D Yim sjuaned 9 ay) hO+

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Infect. Author manuscript; available in PMC 2021 March 01.



	References
	Figure 1.
	Table 1.

