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Arthritis secondary to meningococcal disease
A case series of 7 patients
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Abstract
Arthritis secondary to invasive meningococcemia is rare and has been described as a direct result of bacteremia or as
immunoallergic-type arthritis, related to the immune complex. Only a few case series have been reported.
This multicenter study aimed to describe the clinical characteristics and therapeutic outcomes of arthritis secondary to

meningococcal infection.
We performed a 5-year retrospective study. We included all patients with inflammatory joint symptoms and proven meningococcal

disease defined by the identification ofNeisseriameningitidis in blood, cerebrospinal fluid, or synovial fluid. Septic arthritis was defined
by the identification of N meningitidis in joint fluid. Immune-mediated arthritis was considered to be arthritis occurring after at least 1
day of invasive meningococcal disease without positive joint fluid culture.
A total of 7 patients (5 males) with joint symptoms andmeningococcal disease were identified. The clinical presentation wasmainly

oligoarticular and the knee was the most frequent joint site. Five patients had septic arthritis and 4 had immune-mediated arthritis; 2
had septic arthritis followed by immune-mediated arthritis. Immune-mediated arthritis occurred 3 to 7 days after meningococcal
meningitis, and treatment with nonsteroidal anti-inflammatory drugs (NSAIDs) led to improvement without complications.
Physicians must be vigilant to the different clinical presentations in patients with arthritis associated with invasive meningococcal

disease. If immune-mediated arthritis is suspected, NSAIDs are usually efficient.

Abbreviations: D = day, H = hour, ICs = immune complexes, Mg = milligrammes, N = Neisseria, NSAIDs = non-steroidal anti-
inflammatory drugs.
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1. Introduction

The clinical spectrum of meningococcal infections can be
extremely variable, from asymptomatic carriage to life-threaten-
ing meningitis.[1] The frequency of arthritis secondary to
meningococcal disease is variable, but the last series reported a
prevalence of 2% to 12.5%.[2,3]
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Several types of meningococcal arthritis have been described.
Septic arthritis is related to invasive meningococcal disease, with
isolation of Neisseria meningitidis in joint fluid or concomitant
proven infection in another site. The other type of arthritis is
immune-mediated, with no isolation of N meningitidis in joint
fluid, and occurs later in the course of the meningococcal
disease.[4] Thus, arthritis secondary to invasive meningococcemia
has been described as a direct result of bacteremia or as immune-
mediated-type arthritis, related to the immune complex.[2,3]

Meningococcal arthritis is rare, and only a few case series have
been reported. The objective of this multicenter study was to
describe the clinical characteristics and therapeutic outcomes of
arthritis secondary to meningococcal infection.
2. Patients and methods

2.1. Study design

We performed a multicenter retrospective study in 3 tertiary-care
French hospitals: Bichat Hospital, Lariboisiere Hospital, and La
Croix Saint-Simon Hospital, France. Data were collected from
medical files.

2.2. Patient selection

From 2011 to 2016, we included all patients with joint symptoms
and proven meningococcal disease. Meningococcal disease was
defined by the identification of N meningitidis in blood,
cerebrospinal fluid, or synovial fluid. Arthritis or tenosynovitis
was defined by high white blood cell count (>1500 cells/mm3),
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Table 1

Clinical characteristics of patients with meningococcal-related joint symptoms.

Patient
no. Age/sex Meningitis

Symptoms
delay between
meningitis and
arthritis, days

Involved
joints

Joint fluid
culture

Neisseria
meningitidis
serogroup

Classification
of joint

symptoms
Treatment of

joint symptoms
Dose and duration

of therapy
Clinical
outcome

1 71/M Yes 3 Left MCP3,
both knees

No articular
puncture

B Immunomediated
arthritis

NSAIDs Ibuprofen 400mg/12h, 10 d Complete resolution

2 18/F No NA Right PIP3, right
knee, right hip

N meningitidis C C Septic arthritis
followed by
immune-mediated
arthritis

Antibiotics
followed by
NSAIDs

Cloxacilline 3g/8 h, 2 d
Gentamicine 160mg/d, 2 d
Cefotaxime 3g/6h, 7 d

Ciprofloxacine 500mg/12h, 21 d
Ketoprofen LP100mg/12h, 23 d

Complete resolution

3 24/M No 3 Tenosynovitis
of fibular
tendons

No articular
puncture

C Septic tenosynovitis Antibiotics Ceftriaxone 6g/d, 10 d Complete resolution

4 47/M Yes 7 Right knee,
right ankle

Sterile C Immune-mediated
arthritis

Colchicine and
NSAIDs

Colchicine 1mg/12h, 2 d
Naproxen 500mg/12h, 5 d

Complete resolution

5 63/M No NA Right knee
followed
by ankles

N meningitidis B B Septic arthritis followed
by immune-mediated
arthritis

Antibiotics
followed by
NSAIDs

Ceftriaxone 2g/d, 10 d
Ofloxacine 200 mg/12 h, 7 d
Naproxen 500mg/12h, 5 d

Complete resolution

6 67/M Yes 1 Right knee N meningitidis B B Septic arthritis Antibiotics and
joint lavage

Cefotaxime 5g/6 h, 8 d Ceftriaxone 2
g/6h, 10 d gentamicine 3mg/kg/d,
2 d

levofloxacine 500mg/12h, and
rifampicine 600mg/12h, 4 w

Complete resolution

7 84/F No NA Wrist, knees N meningitidis
W135

W135 Septic arthritis+
pseudogout

Antibiotics+
corticosteroids

Ceftriaxone 2g/12h, 9 d amoxicilline 2
g/8h, 8 d 1g/8h, 6 d

+
colchicine, 1mg/12h, 2 d prednisone

30mg/d, and 7 d
cortivazol, 1 knee infiltration

Complete resolution

d=days, F= female, h=hour, M=male, MCP=metacarpophalangeal, N=Neisseria, NA=not applicable, NSAIDs=nonsteroidal anti-inflammatory drugs, PIP=proximal interphalangeal, w=week.
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ultrasonography-proven synovitis, or diagnosis by a rheumatolo-
gist (presence of swelling, redness, and warmth). Septic arthritis
was defined by the identification of N meningitidis in joint fluid
(when available) or joint symptoms concomitant to proven
meningococcal disease and improved by treatment with antibac-
terial agents.Microbiologial identification and antibiotic suscepti-
bility followed standard methods. Immune-mediated arthritis was
defined as arthritis occurring after at least 1 day of invasive
meningococcal disease without positive joint fluid culture.
As the study was retrospective, ethical approval and patient

consent were not necessary.

2.3. Statistical analysis

A descriptive analysis was performed. Continuous data are
expressed as mean± standard deviation.
Figure 1. Joint inflammation related to meningococcal disease. (A) Joint effusion
Ultrasonography of the hip. Presence of joint effusion (white asterisks) with joint capsu
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3. Results

During a 5-year period, 7 patients with joint symptoms and
meningococcal disease were identified. The clinical characteristics
of patients are in Table 1. Joint symptoms occurred mainly in
male patients (n=5) and the mean age was 53.4±22.9 years. The
serogroups of N meningitidis were mainly B and C (n=3 each)
and W135 (n=1). Three patients had meningitis. The presenta-
tion of joint symptoms was monoarticular and oligoarticular in 1
and 6 patients, respectively. The joint arthritis sites were knees
(n=6), ankles (n=3), fingers (n=2), wrist (n=1), and hip (n=1)
(Fig. 1).
Five patients had septic arthritis with the identification of N

meningitidis in synovial fluid (except 1 with tenosynovitis), and 4
had immune-mediated arthritis. Two patients had septic arthritis
followed by immune-mediated arthritis.
(white arrows) of the right knee in a patient with immune-mediated arthritis. (B)
le distension (white arrow) in a patient with primary septicmeningococcal arthritis.



Figure 2. Scheme representing the supposed pathophysiology of meningococcal-related arthritis. Migration of the bacterial agent (Neisseria meningitidis) in the
central nervous system causes meningitis or in other organs such as joints leads to primary septic arthritis. Production of immune complexes and migration via
circulation in other organs such as joints and stimulation of neutrophils leads to inflammation and immune-mediated arthritis.
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3.1. Patients with meningococcal septic arthritis

Five patients had a meningococcal septic arthritis (Table 1). All
except 1 had isolated septic arthritis without associated
meningitis. The knee was the main joint site in 4 cases, and
the clinical presentation was mainly oligoarticular. One patient
had a tenosynovitis of a fibular tendon. Antibacterial agent
treatment led to striking improvement, with complete resolution
in a few days. No patient had joint destruction, and only 1 patient
required joint lavage.
Patient 7 had concomitant knee pseudogout, whichwas treated

with colchicine (0.5mg/12h), without efficacy, followed by oral
prednisone (30mg/day, 7 days) associated with a corticosteroids
injection (cortivazol 3.75mg), which led to complete resolution in
7 days. Two patients (patients 2 and 5) showed new joint
symptoms (5 and 7 days after treatment), which suggested
secondary immune-mediated arthritis.
3.2. Patients with immune-mediated arthritis

Four patients were considered to have immune-mediated
arthritis. As noted previously, 2 patients showed new joint
symptoms after septic arthritis. After the initial improvement of
clinical symptoms under antibacterial agents, patient 2 experi-
enced an increase in joint pain at the same joint site. For patient 5,
a new joint site (ankle) was involved with arthritis. In these 2
patients, treatment with nonsteroidal anti-inflammatory drugs
3

(NSAIDs) in addition to antibacterial agents led to improvement
of symptoms.
Despite antibacterial agent treatment, oligoarticular arthritis

developed in the 2 remaining patients 3 to 7 days after
meningococcal meningitis. Treatment with NSAIDs led to
improvement without complications.
4. Discussion

Despite a high frequency of asymptomatic carriage of N
meningitidis in the nasopharyngeal mucosae, particularly among
young people (24%–37%),[1] the incidence of meningitis
secondary to N meningitidis infection varies from 0.5 to 1000
cases/100,000 depending on the geographic area.[5] In popula-
tions with meningitis, the frequency of arthritis is from 2% to
12.5%,[2,3] representing a rare condition. We report here a case
series of 7 patients with arthritis associated with meningococcal
disease.
On the basis of capsular polysaccharides, 12 serogroups of N

meningitidis have been defined. Serogroups A, B, C,W135, and Y
are the major types and represent 90% of the invasive
meningococcal disease.[2] In our study, we observed mainly the
serogroups B and C. These results agree with the largest case
series of 39 patients finding only 1 patient with the serogroup A.
In our study, septic arthritis owing to N meningitidis infection

occurred mainly in patients without concomitant meningitis,
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which represents a challenging diagnosis for the physician. The
clinical presentation was mainly oligoarticular and the knee was
the most frequent joint site. These data agree with previous
reports finding knees (Fig. 1A) and ankles as the most frequently
involved joint sites.
Arthritis secondary to meningococcal disease was reported to

be septic and/or immune-mediated.[4] As in our study, septic
arthritis related to invasive meningococcal disease usually occurs
at the onset of the meningococcal disease, with rapid (<7 days)
improvement after a few days of an antibacterial agent. As in our
study, the prognosis is usually good and joint complications are
rare.[2,3] Five of our patients had a septic arthritis and 4 had
immune-mediated arthritis. The combination of septic and
immune-mediated meningococcal arthritis in 2 of our patients
is uncommon and has rarely been reported.[6]

Immune-mediated arthritis seems to be related to immune
complexes (ICs).[7] The pathophysiology is unclear, but N
meningitidis may promote the formation of ICs. These ICs can
migrate to other organs such as the pericardium or joint, thereby
leading to immune-mediated pericarditis or arthritis (Fig. 2). As
in our patients, joint symptoms usually occur 4 to 10 days after
the beginning of meningitis symptoms or antibacterial
treatment.[2–4] Oligoarticular or polyarticular involvement of
large joints is the most common presentation,[2–4] with no
difference from the septic arthritis presentation in our study.
Immune-mediated arthritis can involve the same joint site or a
joint site other than that initially involved by septic arthritis, as
seen in our patients.
The delay of appearance, the absence of improvement with

antibacterial agent treatment, and the negative synovial fluid
cultures are helpful for the diagnosis of immune-mediated
arthritis. As in our patients, treatment with NSAIDs usually leads
to complete resolution of symptoms. In contrast to our study,
some previous patients required prolonged NSAID therapy to
achieve resolution, especially those older than 50 years.[2]
4

Our study contains some limitations. First, it was retrospective,
without detailed analysis of patients, and the number of patients
was relatively low. However, meningococcal-related arthritis is
rare, especially in adults, and previous studies also reported low
numbers of patients.
In conclusion, arthritis secondary to meningococcal disease is

rare, but the physician must be aware of this etiology of arthritis
that can occur without associated neurological or skin symptoms.
Oligoarticular involvement of knees and ankles is the main joint
presentation. With proven meningococcal disease, joint fluid
analysis, the delay in appearance, and outcomes with antibacte-
rial agent treatment could be useful to diagnose septic and/or
immune-mediated arthritis.
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