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Meningococcal disease is a rare, but serious, bacterial infec-
tion that progresses rapidly and can be life-threatening, even 
with prompt antibiotic treatment. Men who have sex with men 
(MSM) have previously been reported to be at increased risk for 
meningococcal disease compared with other men, and recent 
outbreaks of serogroup C meningococcal disease among MSM 
have occurred (1). However, the epidemiology of meningococcal 
disease among MSM in the United States is not well described, in 
part, because information about MSM has not historically been 
collected as part of routine meningococcal disease surveillance. 
To better characterize and identify risk factors for meningococ-
cal disease in general, supplementary data and isolates have 
been collected since 2015 through enhanced meningococcal 
disease surveillance activities. During 2015–2016, 271 cases of 
meningococcal disease in men aged ≥18 years were reported to 
the National Notifiable Diseases Surveillance System (NNDSS) 
in 45 states participating in this enhanced surveillance. Forty-
eight (17.7%) cases were in men identified as MSM, including 
17 (37.8%) with human immunodeficiency virus (HIV) infec-
tion. Among MSM, 39 (84.8%) cases were caused by Neisseria 
meningitidis serogroup C, whereas this serogroup was responsible 
for only 16.4% of cases among men who were not known to 
be MSM (non-MSM). Despite improvements in surveillance, 
MSM likely remain underascertained among men with menin-
gococcal disease. Improved surveillance data are needed to under-
stand the prevalence of and risk for meningococcal disease among 
MSM and inform policy and prevention strategies. Vaccination 
with quadrivalent meningococcal conjugate (MenACWY) vac-
cine is recommended for the control of meningococcal disease 
outbreaks caused by serogroups A, C, W, or Y, including during 
outbreaks among MSM; in addition, all persons aged ≥2 months 
with HIV infection should receive MenACWY vaccine because 
of the increased risk for meningococcal disease.

Since 2003, seven outbreaks (2) of serogroup C meningococ-
cal disease have been reported among MSM in four metropoli-
tan areas in the United States (Chicago, Los Angeles County/
Southern California, Miami, and New York City) (1,3). An 
analysis of cases reported in NNDSS during January 2012–
June 2015 demonstrated that the risk for meningococcal 
disease among MSM (0.56 cases per 100,000 population) was 
four times that among other men (0.14) (1). Whereas HIV 
infection appeared to be associated with the increased risk for 
sporadic illness observed in that study, additional risk factors 

for meningococcal disease, including in outbreak-associated 
cases, have not been well established. The prevalence and epi-
demiology of meningococcal disease in this population remain 
poorly described because information to identify MSM and 
HIV infection was not routinely collected before 2015.

In 2015, enhanced meningococcal disease surveillance 
activities were implemented in 45 U.S. states as part of the 
Epidemiology and Laboratory Capacity for Infectious Diseases 
Cooperative Agreement to routinely collect isolates and 
supplementary data (including information to identify MSM 
and HIV infection) on meningococcal disease cases reported 
to NNDSS. To assess completeness of this information and 
report updated findings on MSM with meningococcal dis-
ease, all confirmed and probable meningococcal disease cases 
among men aged ≥18 years reported to NNDSS by enhanced 
meningococcal disease surveillance–participating states dur-
ing January 2015–December 2016 were reviewed. State or 
local health departments classified cases as occurring in either 
MSM or non-MSM; the latter group included men for whom 
information to identify MSM was missing. During this 2-year 
period, 39 state health departments identified MSM by asking 
adult male patients about either their sexual orientation or 
gender of their main sex partner or both or by obtaining this 
information from other sources (e.g., medical record); six states 
did not collect this information. States also classified cases as 
occurring in men with and without HIV infection, as well as 
being outbreak-associated or sporadic. A case report form to 
collect additional data on potential risk factors was completed 
for cases occurring in MSM. Serogroup was determined by 
polymerase chain reaction and slide agglutination. Sequence 
type (ST) was determined using whole genome sequencing. 
Incidence was calculated as the number of meningococcal 
disease cases per 100,000 men aged ≥18 years. Population 
denominators for non-MSM (4) and MSM (5) were derived 
from the 2016 American Community Survey. HIV prevalence 
among MSM was estimated from the 2014 National HIV 
Behavioral Surveillance Report (6).

During 2015–2016, a total of 271 cases of meningococcal 
disease in men aged ≥18 years were reported. Among these, 
sufficient information to identify MSM was available for 
124 (45.8%). Overall, 48 (17.7%) cases occurred in MSM 
(Table 1). Information on HIV status was available for 
133 (49.1%) cases, although completeness of this information 
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was higher among MSM (45 of 48; 93.8%) than among non-
MSM (89 of 223; 39.5%). Among the 133 men with known 
HIV status, 17 (12.8%) had HIV infection, all of whom were 
MSM, accounting for 37.8% of 45 MSM with known HIV 
status. Among cases in MSM, the median age was 32 years, 
66.7% of patients were white, and 77.8% were non-Hispanic. 
In contrast, among 223 cases in non-MSM, the median age was 
41 years, 68.3% were white, and 81.7% were non-Hispanic. 
All cases in MSM were reported from 12 states. Thirty-two 
(66.7%) cases in MSM were associated with three outbreaks, 
which were reported through enhanced surveillance activities: 
11 cases in the Chicago outbreak, 20 cases in the Southern 

California outbreak, and one case in Miami (four additional 
outbreak-associated cases were reported in 2017). Six (12.5%) 
additional cases were reported from jurisdictions that had 
previously reported an outbreak of meningococcal disease. In 
contrast, 18 (8.1%) cases in non-MSM were associated with 
an outbreak of meningococcal disease. N. meningitidis sero-
group C accounted for 39 (84.8%) cases in MSM, compared 
with 16.4% of cases in non-MSM (Table 1). Among cases of 
serogroup C meningococcal disease in MSM with available 
molecular data, all were caused by ST-11 strains, although 
the meningococci had five different molecular profiles, as 
defined by the combination of ST, FetA, PorA, and PorB 
types. The outbreaks in Chicago and Southern California 
involved meningococci with different molecular profiles, and 
thus were distinct from each other. Among MSM, six of 48 
(12.5%) cases were fatal, whereas 30 of the 203 (14.8%) cases 
in non-MSM were fatal. The case-fatality ratio was not statisti-
cally significantly different in MSM with and without HIV 
infection (11.8% and 14.3%, respectively). Among cases in 
MSM, HIV infection status and case-fatality ratios were not 
statistically significantly different among outbreak-associated 
cases (35.5% and 12.5%, respectively) and sporadic cases 
(42.9% and 12.5% respectively).

The incidence of meningococcal disease among MSM was 
0.54 cases per 100,000 population (Table 2). The incidence 
of meningococcal disease among MSM in jurisdictions that 
reported an outbreak of meningococcal disease among MSM 
was 3.27 cases per 100,000 population, which was higher than 
the rate in jurisdictions that did not report an outbreak of 
meningococcal disease (0.19 cases per 100,000). The incidence 
of reported cases among non-MSM men was 0.10 per 100,000.

Discussion

Meningococcal disease incidence has been decreasing in all 
age groups in the United States since 1996 (7), although out-
breaks continue to occur. The results of this analysis, using data 
collected through enhanced meningococcal disease surveillance 
activities, are consistent with a previous report (1) demonstrat-
ing that the increased incidence of reported meningococcal 
disease among MSM is largely driven by outbreaks. In the 
nonoutbreak setting, HIV appears to be a likely risk factor for 
disease; the incidence of sporadic meningococcal disease was 
higher in HIV-infected MSM compared to HIV-uninfected 
MSM. The role of other potential risk factors remains unclear, 
highlighting the need to strengthen surveillance and collect 
additional data.

Identifying MSM among meningococcal disease patients and 
improving collection of data on HIV status will be important to 
better understand the epidemiology and risk factors for trans-
mission and disease among MSM and to guide meningococcal 

TABLE 1. Characteristics of meningococcal disease cases among men 
aged ≥18 years, by MSM status — United States, 2015–2016

Characteristic

MSM (n = 48) Non-MSM* (n = 223)

No. (%)† % Completeness§ No. (%)† % Completeness§

Age group (yrs)
18–24 6 (12.5) 100.0 50 (22.4) 100.0
25–29 12 (25.0) 20 (9.0)
30–39 15 (31.3) 36 (16.1)
40–49 6 (12.5) 26 (11.7)
50–64 6 (12.5) 63 (28.3)
≥65 3 (6.3) 28 (12.6)
Total 48 223
Race
White 30 (66.7) 93.8 129 (68.3) 84.8
Black 13 (28.9) 53 (28.0)
Other¶ 2 (4.4) 7 (3.7)
Total 45 189
Ethnicity
Hispanic 10 (22.2) 93.8 34 (18.3) 83.4
Non-Hispanic 35 (77.8) 152 (81.7)
Total 45 186
HIV infection status
Infected 17 (37.8) 93.8 0 (—) 39.5
Uninfected 28 (62.2) 88 (100.0)
Total 45 88
Associated with MD outbreak
Yes 32 (66.7) 100.0 18 (8.1) 100.0
No 16 (33.3) 205 (91.9)
Total 48 223
Outcome
Survived 42 (87.5) 100.0 173 (85.2) 91.0
Died 6 (12.5) 30 (14.8)
Total 48 203
Serogroup
B 4 (8.7) 95.8 81 (40.3) 90.1
C 39 (84.8) 33 (16.4)
W 1 (2.2) 26 (12.9)
Y 1 (2.2) 38 (18.9)
Nongroupable 1 (2.2) 22 (10.9)
Total 46 201

Abbreviations: HIV = human immunodeficiency virus; MD = meningococcal 
disease; MSM = men who have sex with men.
* Includes 76 men known to be non-MSM and 147 men with missing MSM 

information.
† Calculated among those with a known response.
§ Number of known responses divided by the total number of responses.
¶ Including Asian and other race.
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vaccination policy and other prevention strategies. Because 
persons with HIV infection have an increased risk for menin-
gococcal disease, the Advisory Committee on Immunization 
Practices recommends that persons aged ≥2 months with HIV 
infection receive MenACWY vaccine (8); currently, no recom-
mendation exists for routine vaccination with meningococcal 
conjugate vaccine for all MSM.

The findings in this report are subject to at least two limita-
tions. First, half of meningococcal disease cases among adult 
men did not have information allowing identification of MSM, 
and thus were presumed to have occurred among non-MSM 
for this analysis, reflecting the likely underascertainment and 
potential misclassification of some cases among MSM as cases 
among non-MSM. However, no standard surveillance defini-
tion for MSM currently exists, despite MSM being at increased 
risk for other infectious diseases (9). In addition, because 79% 
of cases in MSM were identified in jurisdictions that had ever 
reported an outbreak of meningococcal disease, it is unclear 
whether this high proportion reflects the actual epidemiology 
in this population or whether ascertainment is better in these 
jurisdictions as a consequence of heightened awareness because 
of past outbreaks. Second, whereas completeness of data on 
HIV status was high among cases in MSM, improved com-
pleteness of HIV status among men who were not known to 
be MSM is important for understanding the role of HIV infec-
tion in the risk for meningococcal disease among MSM and 
the general population. A higher proportion of cases in MSM 
had HIV infection, although the low completeness of data on 
HIV status of cases among non-MSM men limits the ability 
to accurately describe the proportion with HIV infection.

Although enhanced meningococcal disease surveillance fills an 
important gap in meningococcal disease surveillance, the limita-
tions of this analysis reflect areas for strengthening surveillance. 
In addition, vaccination with MenACWY vaccine is recom-
mended for the control of meningococcal disease outbreaks 
due to serogroups A, C, W, or Y, including during outbreaks 
among MSM; in addition, all persons aged ≥2 months with 
HIV infection should receive MenACWY vaccine because of 
the increased risk of meningococcal disease (8). During inves-
tigations of meningococcal disease caused by any serogroup, 
state and local health departments are encouraged to assess HIV 
status of all patients and identify MSM among male patients 
aged ≥16 years.* All state health departments are asked to submit 
any available isolates to CDC for whole genome sequencing.
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* As part of enhanced surveillance activities, state and local health departments 
are encouraged to identify MSM among male patients aged ≥16 years. The 
analysis was restricted to those aged ≥18 years to be consistent with previous 
analyses and to calculate incidence using available denominator data.

TABLE 2. Incidence of reported meningococcal disease among men 
who have sex with men (MSM) and men not known to be MSM (non-
MSM) aged ≥18 years — United States, 2015–2016

Category No. of cases
Estimated 

population
Incidence  

(per 100,000)

Non-MSM, all 223 224,572,168 0.10
MSM, all 48 8,879,801 0.54
MSM, outbreak* 32 979,522 3.27
HIV-infected† 11 202,761 5.43
HIV-uninfected† 20 776,761 2.57
MSM, sporadic§ 15 7,900,279 0.19
HIV-infected¶ 5 1,706,460 0.29
HIV-uninfected¶ 8 6,193,819 0.13

Abbreviation: HIV = human immunodeficiency virus.
* Cases reported in jurisdictions that reported a cluster or outbreak of 

meningococcal disease among MSM; denominator was estimated from the 
population in the counties within these jurisdictions.

† HIV status was available for 31 of 32 cases.
§ Cases reported in jurisdictions that did not report a cluster or outbreak of 

meningococcal disease among MSM; denominator was estimated from the 
population in the counties within these jurisdictions.

¶ HIV status was available for 13 of 15 cases.

Summary
What is already known about this topic?

Men who have sex with men (MSM) have been reported to be at 
increased risk for meningococcal disease in the United States. 
The epidemiology of disease in this group is not well described 
because information on MSM historically has not been collected 
through routine meningococcal disease surveillance.

What is added by this report?

Enhanced surveillance demonstrates that MSM, including those 
with human immunodeficiency virus (HIV) infection, have an 
increased meningococcal disease incidence compared with that 
in non-MSM.

What are the implications for public health practice?

Identifying MSM among meningococcal disease patients and 
improving collection of data on HIV status for all cases are 
important to understanding the epidemiology and risk factors 
for meningococcal disease among MSM.

mailto:CBozio@cdc.gov


Morbidity and Mortality Weekly Report

MMWR / September 28, 2018 / Vol. 67 / No. 38 1063US Department of Health and Human Services/Centers for Disease Control and Prevention

References
1. Folaranmi TA, Kretz CB, Kamiya H, et al. Increased risk for meningococcal 

disease among men who have sex with men in the United States, 2012–2015. 
Clin Infect Dis 2017;65:756–63. https://doi.org/10.1093/cid/cix438

2. CDC. Guidance for the evaluation and public health management of 
suspected outbreaks of meningococcal disease. Atlanta, GA: US Department 
of Health and Human Services, CDC; 2017. https://www.cdc.gov/
meningococcal/downloads/meningococcal-outbreak-guidance.pdf

3. Meyer S. Update on the epidemiology of meningococcal disease and 
guidance for the control on meningococcal disease outbreaks in the U.S. 
Advisory Community on Immunization Practices, February 22–23, 2017. 
Atlanta, GA: US Department of Health and Human Services, CDC; 
2017. https://www.cdc.gov/meningococcal/downloads/meningococcal-
outbreak-guidance.pdf

4. US Census Bureau. American Community Survey (ACS). Suitland, MD: 
US Department of Commerce, US Census Bureau; 2016.

5. Grey JA, Bernstein KT, Sullivan PS, et al. Estimating the population 
sizes of men who have sex with men in US states and counties using data 
from the American Community Survey. JMIR Public Health Surveill 
2016;2:e14. https://doi.org/10.2196/publichealth.5365

6. CDC. HIV Infection risk, prevention, and testing behaviors among men 
who have sex with men—National HIV Behavioral Surveillance, 20 U.S. 
cities 2014. HIV surveillance report no. 13. Atlanta, GA: US Department 
of Health and Human Services, CDC; 2016. https://www.cdc.gov/hiv/
pdf/library/reports/surveillance/cdc-hiv-hssr-nhbs-msm-2014.pdf

7. MacNeil JR, Blain AE, Wang X, Cohn AC. Current epidemiology and 
trends in meningococcal disease—United States, 1996–2015. Clin Infect 
Dis 2018;66:1276–81. https://doi.org/10.1093/cid/cix993

8. MacNeil JR, Rubin LG, Patton M, Ortega-Sanchez IR, Martin SW. 
Recommendations for use of meningococcal conjugate vaccines in HIV-
infected persons—Advisory Committee on Immunization Practices, 
2016. MMWR Morb Mortal Wkly Rep 2016;65:1189–94. https://doi.
org/10.15585/mmwr.mm6543a3

9. Bowen A, Grass J, Bicknese A, Campbell D, Hurd J, Kirkcaldy RD. 
Elevated risk for antimicrobial drug-resistant Shigella infection among 
men who have sex with men, United States, 2011–2015. Emerg Infect 
Dis 2016;22:1613–6. https://doi.org/10.3201/eid2209.160624

https://doi.org/10.1093/cid/cix438
https://www.cdc.gov/meningococcal/downloads/meningococcal-outbreak-guidance.pdf
https://www.cdc.gov/meningococcal/downloads/meningococcal-outbreak-guidance.pdf
https://www.cdc.gov/meningococcal/downloads/meningococcal-outbreak-guidance.pdf
https://www.cdc.gov/meningococcal/downloads/meningococcal-outbreak-guidance.pdf
https://doi.org/10.2196/publichealth.5365
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-hssr-nhbs-msm-2014.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-hssr-nhbs-msm-2014.pdf
https://doi.org/10.1093/cid/cix993
https://doi.org/10.15585/mmwr.mm6543a3
https://doi.org/10.15585/mmwr.mm6543a3
https://doi.org/10.3201/eid2209.160624

