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We characterized a case of neonatal conjunctivitis in New 
York, USA, caused by Neisseria meningitidis by using 
whole-genome sequencing. The case was a rare occur-
rence, and the isolate obtained belonged to an emerging 
clade (N. meningitidis US nongroupable urethritis) associ-
ated with an increase in cases of urethritis since 2015.

Neonatal conjunctivitis caused by Neisseria menin-
gitidis is a rare occurrence. Using whole-genome se-

quencing, we analyzed an isolate of N. meningitidis from 
a 3-day-old infant in New York, USA, who was given a 
diagnosis of unilateral conjunctivitis.

The Study
On August 31, 2017, a 3-day-old infant was given a di-
agnosis of unilateral conjunctivitis caused by Neisseria 
meningitidis. The infant was born in a New York City, 
New York, USA, hospital to a healthy mother by cesarean 
section performed for prolonged rupture of membranes. 
A conjunctival swab specimen isolated N. meningitidis, 
which was identified by real-time PCR as nongroupable N. 
meningitidis. Nongroupable N. meningitidis lacks capsule 

production, which is a major virulence factor in causing 
invasive meningococcal disease. The infant received eryth-
romycin gonococcal ophthalmic prophylaxis according to 
standard care guidelines and bacitracin/polymyxin oint-
ment for empiric treatment of conjunctivitis and was dis-
charged to home.

When N. meningitidis was identified on day 4 of life, 
the infant was hospitalized and underwent a sepsis workup 
that included blood and cerebrospinal fluid cultures (both 
showed negative results). Upon review of the limited litera-
ture available on primary meningococcal conjunctivitis, we 
determined that, although the conjunctivitis had improved, 
a 5-day course of therapy with parenteral ceftriaxone was 
warranted. The infant was discharged on day 8 of life.

N. meningitidis is a rare but known cause of conjunc-
tivitis in newborns. A case of N. meningitidis perinatal 
transmission linked to genital and nasopharyngeal parental  
colonization has been described (1). In the case-patient de-
scribed in our study, early onset of illness suggests that the 
infant might have acquired the infection intrapartum from 
maternal N. meningitidis vaginal colonization.

Because of concerns for parental N. meningitidis colo-
nization and possible future transmission to the newborn, 
we offered meningococcal postexposure chemoprophylaxis 
to the parents. The mother received 1 dose of ciprofloxa-
cin, which is one of the options for meningococcal post-
exposure chemoprophylaxis. Maternal nasopharyngeal and 
vaginal cultures were obtained 3 weeks after the infant’s di-
agnosis and maternal chemoprophylaxis, at which time the 
mother was able to be evaluated. Maternal cultures showed 
negative results. The infant’s father declined to provide 
screening cultures.

Whole-genome sequencing performed at the New 
York City Public Health Laboratory showed that the con-
junctival isolate had specific molecular characteristics 
found in the emerging US N. meningitidis nongroupable 
urethritis clade associated with an increase in cases of ure-
thritis in Ohio, Michigan (2,3), and other locations (4). This 
novel clade belongs to sequence type 11/clonal complex 
11, a hyperinvasive lineage that has caused large meningo-
coccal outbreaks (5,6).
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Figure. Molecular phylogenetic analysis of 
Neisseria meningitidis based on whole-genome 
sequence data from New York City, New York, 
USA, and publicly available sequences belonging 
to the multilocus sequence typing group cc11. 
Isolates are listed with serogroup, year of 
isolation, source, and study (sp, MSM carriage 
[for isolates obtained during the 2016 MSM 
carriage study in New York City], or reference 
from where they were obtained). N. meningitidis 
reference sequences are labeled in blue (Hajj 
and Fam18), N. meningitidis Nm urethritis clade 
references in green, and the 2017 conjunctivitis 
isolate in red. *2015 eye isolate; **oropharyngeal 
isolate from the MSM carriage study; ***invasive 
isolate from 2016. Numbers along branches are 
bootstrap values. The tree is drawn to scale with 
branch lengths measured in number of nucleotide 
substitutions per site. Internal nodes are labeled 
with bootstrap values (500 iterations). Branches 
are labeled with associated serogroups. Scale 
bar is based on 10,760 positions in the core 
single-nucleotide polymorphism matrix. cc, clonal 
complex; CSF, cerebrospinal fluid; MSM, men 
who have sex with men; NmC, N. meningitidis 
serogroup C; NmW, N. meningitidis serogroup 
W; NmNG, N. meningitidis nongroupable; sp, 
sporadic case.
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Some specific characteristics found in urethritis-as-
sociated N. meningitidis genomes include multigene dele-
tion at the capsule locus, causing its nongroupable pheno-
type, and complete acquisition of a functional norB–aniA 
gene cassette, a gonococcal-acquired gene suspected to 
enable survival in anaerobic environments (7). The aniA 
gene is commonly found in N. meningitidis. However, 
many meningococcal strains have frameshift mutations in 
the operon.

We performed antimicrobial drug susceptibility tests 
for the isolate by using Etest and obtained results similar 
to those for other isolates of the N. meningitidis urethri-
tis clade (3). The isolate was sensitive to azithromycin, 
cefotaxime, ceftriaxone, chloramphenicol, ciprofloxacin, 
levofloxacin, meropenem, minocycline, rifampin, and tri-
methoprim/sulfamethoxazole and had intermediate suscep-
tibility to penicillin and ampicillin.

We used whole-genome–based single-nucleotide poly-
morphism (SNP) to compare the isolate from the infant with 
9 publicly available N. meningitidis urethritis sequences 
(PubMLST, https://pubmlst.org) (4,8) and 48 meningo-
coccal sequences from New York City that belonged to 
sequence type 11. These sequences were from isolates ob-
tained from invasive cases detected by surveillance: non-
sterile sources, such as urethral, anal, and oropharyngeal 
specimens obtained during a men who have sex with men 
(MSM) carriage study conducted in 2016.

Genomic analyses confirmed that the conjunctivitis 
isolate was phylogenetically part of the N. meningitidis 
urethritis clade previously described (2,4,7) (Figure) be-
cause it clustered with available sequences that had only 
20–50 SNP differences. This clade was composed mostly 
of urethral and anal isolates. However, 1 other conjunctivi-
tis-associated isolate from 2015 that was identified from an 
immunosuppressed 43-year-old woman in New York City 
(Figure) and an oropharyngeal isolate collected during the 
MSM carriage study in 2016 (S. Ngai et al., pers. comm.) 
(Figure) were also part of the N. meningitidis urethritis 
clade. One isolate from the N. meningitidis urethritis clade 
had caused invasive meningococcal disease in a healthy, 
previously vaccinated, non-MSM man who had a history 
of childhood meningitis (Figure).

These findings are unusual because only a few inva-
sive isolates have been described as part of the N. menin-
gitidis US nongroupable urethritis clade (8). These obser-
vations demonstrate that strains belonging to this clade can 
cause invasive disease. However, additional information 
on these cases to characterize risk factors is limited. Al-
though surveillance of N. meningitidis is primarily focused 
on invasive disease, N. meningitidis has been reported from 
noninvasive sites, such as urethral and oropharyngeal sites. 
In addition, few cases of primary meningococcal conjunc-
tivitis are reported in the literature.

Conclusions
Our study showed that an N. meningitidis isolate belong-
ing to the sequence type 11/clonal complex 11 clade with 
multigene deletion at the capsule locus has likely caused 
neonatal conjunctivitis in this child. Strains from this clade 
have the genetic potential to cause invasive meningococ-
cal disease. The organism was not recovered from the in-
fant’s mother. However, she was not tested until 3 weeks 
after identification of the N. meningitidis isolate and after 
postexposure prophylaxis. The infant’s infection might 
have been healthcare associated, but was more likely ac-
quired by maternal genitourinary colonization ascending to 
the amniotic fluid during the period of prolonged rupture  
of membranes.

Modes of transmission are not fully understood for the 
N. meningitidis US nongroupable urethritis clade. Given 
its potential to cause invasive disease, more studies are 
needed to increase our understanding and to inform con-
trol and prevention measures. A better understanding of N. 
meningitidis noninvasive disease, including conjunctivitis 
in newborns and urethritis, will improve our understanding 
of the clinical manifestation, transmission modes, and epi-
demiologic evolution of N. meningitidis strains.
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