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Abstract 
Background: Neisseria meningitidis is a gram-negative bacterium with the potential to cause 

invasive disease. Invasive meningococcal disease (IMD) can be fatal if delay to antibiotic 

therapy. There are six serogroups, which are capable of causing invasive disease in humans; A, 

B, C, W, X and Y. Since 2015, serogroup W and serogroup Y account for the majority of IMD 

cases reported in Sweden.  

Aim: To investigate the clinical presentations of IMD caused by Neisseria meningitidis serogroup 

W and Y.  

Method: Two databases, PubMed and Cochrane, were used to find articles that described the 

clinical picture of IMD. Articles with description of clinical features of the studied serogroups 

and with eight cases or more in every study were included. In addition, only original articles were 

included. 

Results: A total of 633 articles were found and 11 fulfilled all the inclusion criteria. Five out of 

seven articles found meningococcemia as the predominating presentation of serogroup W IMD. 

Two out of the four articles that studied serogroup Y IMD found meningitis at a higher number. 

Conclusion: The results of this systematic review suggest meningococcemia as a relatively 

common presentation of serogroup W IMD while meningitis and pneumonia might occur more 

frequently in serogroup Y IMD. However, these results should be interpreted carefully because 

the included articles were mostly retrospective studies and future prospective studies are needed 

to better identify clinical presentations of serogroup W and Y IMD. 

 

 

 

Keywords: Neisseria meningitidis, invasive meningococcal disease (IMD), meningitis, 

pneumonia, meningococcemia, septicaemia, bacteraemia, serogroup W, serogroup Y. 
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Introduction 
Neisseria meningitidis is a gram-negative bacterium, which presents as diplococcus at 

microscopic examination. There are 13 serogroups based on differences in composition of the 

capsular polysaccharide of the bacteria. Only six of these serogroups; A, B, C, W, X, Y, are 

known to cause invasive meningococcal disease. Humans are its only reservoir and the bacterium 

disseminates among individuals through respiratory droplets. Neisseria meningitidis is not always 

associated with disease as the bacteria colonize the human nasopharynx among five to ten percent 

of people and offer immunity among individuals that do not fall sick within the first days after 

being colonized [1-3].   

Invasive meningococcal disease (IMD) caused by the bacterium Neisseria meningitidis has high 

mortality and morbidity. The most common clinical manifestations of meningococcal disease are 

meningococcemia and meningitis. However, presentations with pneumonia, septic arthritis, 

purulent pericarditis, conjunctivitis, epiglottitis, otitis, sinusitis, urethritis and proctitis can also 

occur with or without bacteraemia [1, 4].  

Newborns are the main age group that contract meningococcal disease followed by 1-4 years old 

children and 15-24 years olds [5]. Moreover, children are more likely to present with atypical 

symptoms initially within 4-6 hours of disease onset. These atypical symptoms include poor 

feeding, nausea, vomiting, fever and irritability. Among children, deterioration can occur rapidly 

with development of rash, meningism and loss of consciousness, thus early recognition is 

essential [6].  

The mortality rate in IMD reaches beyond 10% in industrialized countries despite antibiotic 

treatment and advanced intensive care and is notified to be the same in developing countries. Yet, 

due to reduced availability of medical care the mortality rate in developing countries is probably 

an underestimation with several cases not being detected [2].  Sequelae among survivors are 

common and are usually neurological in children. Compared to adults, children are often afflicted 

with deafness, seizures, amputation and skin scarring. Renal dysfunction, motor neurological 

deficits, deafness and skin scarring are complications that appear among adults [1, 4]. Adults tend 

to have a higher mortality rate with fewer complications [4]. Factors associated with poor 

outcome include: absence of meningitis, low erythrocyte sedimentation rate, diminished 

peripheral blood leukocyte count, shock, petechial or purpuric rash within less than 12 hours 
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before admission and Waterhouse Fridericksen syndrome (adrenal haemorrhage)[7]. In addition, 

mortality of IMD varies depending on disease presentation, for example septic shock has higher 

mortality than meningitis [4]. During outbreaks the mortality rate appears to increase, a study 

conducted by Brooks et al found higher mortality rate of 21%.  However, there are also variations 

in mortality following the causative serogroup [8]. Infections caused by serogroup C and W are 

more fatal in comparison with serogroup B and Y [9]. 

In Europe, serogroup B stands for the majority of meningococcal disease cases with 74 % 

followed by serogroup C accounting for 16% during 2004-2014. Serogroup B meningococcus is 

also most likely to present with the predominating symptoms of IMD, which are septicaemia and 

meningitis [5, 10]. Although, serogroup W and Y cause fewer cases, they show an increasing 

trend in some European countries while serogroup B and C are decreasing. For instance, in 

Sweden IMD due to serogroup W and Y together comprises for the majority of all reported 

invasive meningococcal disease cases since 2015. The reduction of serogroup C may partly be 

due to successful introduction of vaccination covering this serogroup in several European 

countries and therefore the shift to serogroup W and Y [5, 11]. On the other hand, meningococcal 

vaccine as part of routine surveillance programme has never been implemented in Sweden and 

cannot explain the alteration of causative serogroup in Sweden. 

Serogroups B and C are the main causative agents of meningococcal disease in Latin America 

with increased incidence of group Y and W, for example in Brazil serogroup W accounted for 

11% of all IMD cases in 2003-2005 compared to 0,3% between 1998-2002 [12]. In China 

serogroup A and C are assumed to be the major responsible groups for meningococcal infections 

[13]. The meningitis belt of Sub-Saharan Africa have since 2011-2012 experienced reduction of 

serogroup A meningococcal meningitis after the initiation of mass vaccination campaign with 

conjugate group A vaccine. However, serogroup W infections are rising in the area while 

meningitis caused by serogroup B and Y are rare [14]. 

Aim 
The aim of this systematic review was to investigate the clinical picture of IMD caused by 

Neisseria meningitidis serogroup W and serogroup Y, which now constitutes for the majority of 

IMD cases in Sweden. Our hypothesis is that these two serogroups present with a gentler clinical 

picture. 
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Materials and method 

Search strategy 

A systematic search was conducted using the two databases PubMed and Cochrane. The search 

terms Neisseria meningitidis serogroup W (W135) and Neisseria meningitidis serogroup Y were 

utilized for finding of articles. Only articles published in English were included and this review 

had no restriction on publication year. Additional inclusion criteria were; 1) description of more 

than one clinical feature of serogroup W or Y 2) articles that included eight cases or more of the 

studied serogroup. Only original articles were studied and therefore reviews including systematic 

reviews were excluded.  

Literature screening and quality assessment 

Initially, the found articles were looked through by their titles and if they had a heading that 

appeared to study clinical presentations of the studied serogroups or an unclear title, then the 

abstracts were read through. If uncertainty remained regarding possible inclusion despite 

available abstracts or no accessible abstracts was found, then the whole article was read through. 

Data of interest from the included articles were; number of IMD cases and their clinical picture of 

each serogroup, median age, mortality, study design, author, country, and publication year. 

Moreover, the studied articles were assessed concerning their quality according to SBU’s 

template for relevance of articles regarding study group [15]. Both the literature screening and 

quality assessment was conducted by the author.  

A new sepsis-3 definition was formulated in 2016, which defines sepsis as occurrence of life-

threating organ dysfunction due to dysregulation in response to the infection by the host. While 

septic shock was defined as part of sepsis with increased mortality because of abnormalities in 

metabolism or circulation [16]. Definitions of disease can change with time and within countries. 

In this study, bacteraemia, sepsis and meningococcemia were treated as one type of clinical 

presentation and no distinction was made between these three diagnoses. 

Ethical consideration 

This study was a systematic review and therefore no ethical approval was required for conducting 

this work. 
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Results 
The search terms yielded a total number of 633 articles and after review of titles and abstracts 

remained 20 articles (Figure 1).  

 

Figure 1. Flow chart of search results and selection. 

Out of the total 633 articles found through usage of the search terms Neisseria meningitidis 

serogroup W (W135) and Y. PubMed resulted in 434 articles of serogroup W and 87 of 

serogroup Y while Cochrane gave 65 articles of serogroup Y and 47 of group W. 20 articles were 

selected based on title or abstract. The true number of articles is unknown and the totally found 

articles include duplicates. All the studies found in Cochrane were excluded because they 

primarily contained randomised studies for vaccine or meningococcal carriage evaluation. 

Additionally, a substantial number of the found articles on PubMed also constituted of studies 

about safety and immunogenicity of meningococcal vaccines. Articles with titles that did not 

clarify the main content or that had a more general heading, such as “Neisseria meningitidis 

serogroup W, Burkina Faso, 2012” were included or excluded based on the abstract. 

Out of the 20 articles, only 11 studies were included after reviewing of each article’s full text. 

Full texts were not available for four articles [17-20]. Another five studies were excluded because 

of too few cases, they were not original studies or they did not contain description of clinical 

picture of serogroup W or Y.  

633 articles 

20 included prior to full text 
audit 

11 included 

9 excluded 

5- did not meet inclusion criteria                 

4- did not have access to full text 
611 articles excluded through 

titles and abstract 
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Table 1. Article presentation. Clinical manifestations of invasive meningococcal disease caused 

by serogroup W and Y. 

Study 

design 

Author Serogroup Study population Other 

studied 

serogroup(s) 

C Carville et al, 2016 W Serogroup W IMD 

reported to the department 

of health and human 

services. 

none 

C Doyle et al, 2010 W Cluster of IMD cases. Non-W 

R Hong et al, 2018 W Cases extracted from 

database. 

B, C, Y 

R Lingappa et al, 2003 W Cases with meningococcal 

disease. 

A, B, C 

P Osuorah et al, 2016 W Children 0-14 years. none 

R von Gottberg et al, 2008 W Cases reported to a 

national surveillance 

system. 

A, B, C, Y, 

X, Z 

R Wang et al, 2006 W Cases with laboratory-

confirmed IMD. 

Non-W 

R Brooks et al, 2006 Y Clusters of meningococcal 

disease. 

B, C 

R Fazio et al, 2015 Y IMD cases 2007-2013. B, C, W 

R Ladhani et al, 2012 Y Serogroup Y IMD cases. none 

R Säll et al, 2017 Y Serogroup Y IMD cases. none 

P- Prospective study, R- retrospective study, C- case series. 

Invasive meningococcal disease caused by serogroup W 

Seven articles described the clinical presentations of IMD caused by serogroup W [21-27] and all 

studies aimed to investigate the epidemiology of meningococcal disease or the clinical 

characteristics. The described symptoms of IMD caused by serogroup W included; meningitis, 

meningococcemia, bacteraemia, septic arthritis, pneumonia, purpura fulminans, epiglottitis and 

conjunctivitis.  
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Table 2. Results of the studies that describe the clinical presentations of IMD caused by 

serogroup W. 

Author Carville 

et al, 

2016 

Doyle et 

al, 2010 

Hong et 

al, 2018 

Osuorah 

et al, 2015 

Lingappa 

et al, 2003 

von Gottberg 

et al, 2008 

Wang et 

al, 2006 

Country Australia USA France Gambia Saudi 

Arabia 

South 

Africa(Guateng 

Province) 

Taiwan 

Total study 

group 

22 14 949 90 253 1113 21 

Serogroup 

W cases (%) 

22 (100) 14(100) 77(8) 89(99) 93(37) 299(27) 21(100) 

Median 

age(years) 

56 45 - - 35 5 22 

Pneumonia 

(%) 

2/22(9) 1/14(7) - - - - 5/21(24) 

Meningitis 

(%) 

3/22(14) 2/14(14) 44/77(57) 89/89(100) - 28/299(9) 10/21(48) 

Bacteraemia/ 

Septicaemia 

(%)  

12/22(55) 12/14(86) 60/77(78) - 19/93(20)* 82/299(27) 11/21(52) 

Other 

symptoms 

(%) 

5/22(23) - 15/77(19) 24/89(27) - - 1/21(5) 

Mortality 

(%) 

1/22(5) 4/14(29) 17/77(22) 7/89(8) 27/93(29) 31/135(23) 6/21(29) 

*19 had septicaemia without meningitis. – Data was not presented. 

Five out of seven articles found meningococcemia or bacteraemia as a common manifestation of 

IMD caused by serogroup W. This clinical feature was statistically significant in two studies, 

Hong et al and von Gottberg et al [21, 25]. In addition, Wang et al found that pneumonia was 

more likely to occur among patients infected with serogroup W and also serogroup W IMD more 

often affected older patients whereas non-group W serogroups afflicted patients aged 10 years or 

less [26]. Moreover, additional four articles showed an age group that is higher than group B and 

C, which had median age ranging from 22 years to 56 years (Carville et al, Doyle et al, Lingappa 

et al and Wang et al)[22, 24, 26-27]. On the contrary, von Gottberg et al found statistically 

significant difference between age groups with serogroup W infections being more occurring 

among children with a median age at five years compared to serogroup A, which had median age 

at 21 years [25].  
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Invasive meningococcal disease caused by serogroup Y 

IMD caused by serogroup Y was described by four of the included studies [8, 28-30]. All of them 

were retrospective and none of the studies found statistically significant difference regarding 

clinical manifestations of serogroup Y. 

Table 3. Results of the included studies regarding serogroup Y IMD. 

Author Brooks et al, 

2006 

Fazio et al, 2015 Ladhani et al, 

2012 

Säll et al, 2017 

Country USA Italy UK Sweden 

Total study group 

 

214 902 65 175  

Serogroup Y cases 

(%) 

23(11) 81(9) 65(100) 175(100) 

Median age (years) - 18 60 62 

Pneumonia (%) 11/23(48) - 19/65(29) 34/175(19) 

Meningitis (%) 6/23(26) 58/81(72) 23/65(35) 58/175(33) 

Bacteraemia/ 

Septicaemia (%) 

- 22/81(27) 17/65(26) 61/175(35) 

Other symptoms 

(%) 

19/23(83) 1/81(1) 7/65(11) 27/175(15) 

Mortality (%) 4/23(17) 3/52(6) 12/65(18) 15/175(9) 

-Data was not presented. 

According to the studied articles, meningitis and pneumonia were common presentations of 

serogroup Y meningococcal disease and septicaemia to a lesser extent in comparison with 

pneumonia and meningitis. Except for meningitis and pneumonia, Säll et al found other 

symptoms in small numbers such as epiglottitis, otitis media, spondylodiscitis, tonsillitis, fasciitis 

and arthritis [28]. Pericarditis and endocarditis were additional symptoms observed in the study 

conducted by Brooks et al [8]. Moreover, patients could also present with more than one clinical 

manifestation, for instance Fazio et al found 14 cases with meningitis and septicaemia [29]. 

Two studies found a relatively high median age at disease onset, in the Swedish and UK study, at 

around 60 years, while in the Italian study, the median age was 18 years [28-30]. Those who 

presented with pneumonia were older and were more likely to suffer from other underlying 

medical conditions in comparison with patients without pneumonia [28, 30]. 
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Discussion 

This systematic review found that the predominating clinical presentations of meningococcal 

disease caused by serogroup W were meningococcemia while pneumonia and meningitis 

appeared to be more common in IMD caused by serogroup Y. Also, six out of eleven articles 

showed a higher median age at disease onset for both serogroup W and Y in comparison to 

serogroups A, B and C.  

Serogroup W 

Meningococcemia as the main presentation of serogroup W IMD was found in five articles [21-

22, 24-26]. Additional one study found that serogroup W disease was more likely not to present 

with meningitis compared to serogroup A IMD [27]. Meningococcemia solely has a higher case 

fatality rate (CFR) compared to other presentations, while the CFR increases even more when 

combined with meningitis. In addition, serogroup W has shown higher CFR compared to 

serogroup B [10]. However, meningococcemia may not be the serogroup’s true initial symptom 

but that subsequently occur due to delay in admission to hospital settings or wrong diagnosis. 

Campbell et al conducted a follow-up of 15 patients aged 15-19 years diagnosed with group W 

meningococcal disease and found that seven had presented with gastrointestinal symptoms; 

vomiting, nausea or abdominal pain with subsequent diarrhoea. Five out of these seven were later 

diagnosed with meningococcemia [31]. The observed increase in incidence of serogroup W IMD 

might also be explained by misidentification or delay, which enables transmission to close 

contacts as these are not identified and provided chemoprophylaxis in time. 

The affected age group of serogroup W IMD was older than is normally observed among the 

more dominating serogroups (A, B, C) except in one study [25]. Infants and young children are 

mainly afflicted to IMD as a consequence of loss of antibodies acquired from the mother [1]. 

Though, serogroup W might possess other virulence factors, which enables it to cause disease 

among older population rather than among children.  

None of the studied articles showed any substantial difference in mortality based on whether it is 

an industrialized country or not. For instance, the study by Osuorah et al conducted in Gambia 

had less mortality percentage compared to the other studies. However, the lower mortality 

observed in the Gambian study might be explained by that all of the cases presented with 

meningitis, which is less fatal than meningococcemia [10]. Another reason may also be that only 
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those with less severe clinical manifestation reach the hospital in developing countries. Different 

measurements of mortality were utilized; some studies looked only at 48-hours survival after 

admission to hospital while others conducted a longer follow up of each patient. Therefore, the 

mortality percentage in the studied articles cannot be compared. 

Serogroup Y 

Neisseria meningitidis serogroup Y had meningitis, pneumonia and meningococcemia as its 

primary clinical presentation with each feature partly being dependent on the person’s 

susceptibility in this study. However, meningitis occurred at a higher number followed by 

pneumonia. As meningitis and meningococcemia were the most common presentations of IMD in 

general, pneumonia was observed in a higher extent among serogroup Y IMD. Winstead et al 

reviewed 58 meningococcal pneumonia cases and found that serogroup Y accounted for 23 out of 

52 serogrouped cases, which is 44%. Serogroup W was responsible in 19%, serogroup B 17%, 

serogroup C 15% and serogroup Z 4% of the cases [32]. This systematic review also found 

articles with increased number of cases diagnosed with pneumonia caused by serogroup Y 

compared to the studies that investigated the clinical features of serogroup W IMD [8, 22, 24, 26-

28].  

The median age of IMD onset was at about 60 years in two articles, Ladhani et al and Säll et al, 

however, Fazio et al had a median age of 18 years in their study [28-30]. This difference may 

depend on the shift of age group distribution in Italy of serogroup Y disease. In Italy, patients 

aged between 45-64 years were the most affected age group until 2007 but from 2007 to 2013 

20% of serogroup Y cases occurred among 5-14 years olds [29]. In addition to higher age, those 

that sickened in meningococcal pneumonia had comorbidities more frequently, which increase 

the host’s susceptibility for the disease. In the UK study increased case fatality rate at 47% was 

found among patients with underlying medical conditions in combination with pneumonia while 

meningitis had CFR at 9% [30]. On the other hand, the severity of the underlying comorbidity 

probably matters for the outcome. 

Limitations 

Firstly, the utilized search terms (Neisseria meningitidis serogroup W (W135), Neisseria 

meningitidis serogroup Y) did not yield many articles. Other terms such as meningococcal 

disease and meningococci should have been used. Moreover, reference lists of the found articles 
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should have been looked through in order to find relevant articles the database did not identify. 

Secondly, PubMed was the only database that actually found articles that could be scrutinized 

based on title and abstract. Therefore, search in other databases, for instance Embase would have 

been of value. Cochrane and PubMed were though the only appropriate available databases. 

Additionally, the literature screening and quality assessment was conducted by the author only, 

which comprises a significant limitation when doing a systematic review. 

 There were four articles with unavailable full text that could have mattered for the results. Three 

of them were about serogroup W, which is a significant number because the total studied articles 

of serogroup W lied at seven. Attempts were made to retrieve full text of all included articles 

through search on the Örebro University Medical Library, which contain journals that both 

Örebro University and Örebro University Hospital subscribe to, without success. Gentile et al and 

Tuan et al studied only the paediatric population, therefore a considerably lower median age and 

also distinct distribution of the common clinical presentations of IMD would be expected from 

these studies [17-18]. Additional studies conducted by Spanjaard et al and Risko et al, were 

published in 1987 and 1974 respectively [19-20]. From these two studies any possible change in 

age distribution would have been interesting to observe. 

In this study bacteraemia, sepsis and meningococcemia were included as one group because all 

diseases are not expected to be diagnosed in the same way everywhere in the world. Criteria of a 

disease can also change over time, for instance in 2016 a new definition of sepsis was suggested 

[16]. The included articles in this study were published in different years and conducted in 

different countries which enable variations in definition of the studied diagnoses.  

Most of the included articles were retrospective and two were case studies, which limit the 

generalizability of this study. The quality assessment of the articles regarding study group 

resulted in that all the articles had defined their study group adequately. However, clinical picture 

may vary depending on several factors, such as age, gender and unknown underlying medical 

condition. The studied articles investigated the epidemiology and clinical features of IMD 

without prior characterization of the study group, such as age. Meningococcemia was found as a 

predominating clinical presentation of serogroup W IMD by several articles but 

meningococcemia may not be as common among infants with serogroup W IMD. Therefore, the 

results of this study should be interpreted carefully.   
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Conclusion 
The primarily found clinical presentations in the studied articles were meningitis, 

meningococcemia, pneumonia and other symptoms. The articles of the studied serogroups 

showed a higher amount of meningococcemia in serogroup W while pneumonia and meningitis 

were more common in serogroup Y. The results of this study showed how the clinical features 

can vary between the two studied serogroups. However, variations in clinical picture do not only 

depend on the causative agent but also on age and other possible factors that may make the 

individual more susceptible. As the studies reviewed here are diverse in study design and the 

definition of clinical features, future prospective studies are needed to more firmly determine 

differences between the serogroups.  

  



14 
 

References 
1. Bennett JE, Dolin R, Blaser MJ. Mandell, Douglas, and Bennett’s Principles and Practice 

of Infectious Diseases. Eighth edition. Canada. Elsevier Saunders. 2015. Page: 2425-

2444. 

2. Rosenstein NE, Perkins BA, Stephens DS, Popovic T, Hughes JM. Meningococcal 

disease. N Engl J Med. 2001; 344(18):1378-88. 

 

3. Edwards EA, Devine LF, Sengbusch GH, Ward HW. Immunological investigations of 

meningococcal disease. III. Brevity of group C acquisition prior to disease occurrence. 

Scand J Infect Dis. 1977; 9(2):105-10. 

 

4. Sadarangani M, Scheifele DW, Halperin SA, Vaudry W, Le Saux N, Tsang R, et al. 

Outcomes of invasive meningococcal disease in adults and children in Canada between 

2002 and 2011: a prospective cohort study. Clin Infect Dis. 2015; 60(8):e27-35. 

 

5. Whittaker R, Dias JG, Ramliden M, Ködmön C, Economopoulou A, Beer N, et al. The 

epidemiology of invasive meningococcal disease in EU/EEA countries, 2004-2014. 

Vaccine. 2017; 35(16):2034-2041.  

 

6. Thompson MJ, Ninis N, Perera R, Mayon-White R, Phillips C, Bailey L, et al. Clinical 

recognition of meningococcal disease in children and adolescents. Lancet. 2006; 

367(9508):397-403. 

 

7. Long,SS. 50 Years Ago in The Journal of Pediatrics: Factors in the Prognosis of 

Meningococcal Infection: Review of 63 Cases with Emphasis on Recognition and 

Management of the Severely Ill Patient. J Pediatr. 2016; 170:125.  

 

8. Brooks R, Woods CW, Benjamin DK Jr, Rosenstein NE. Increased case-fatality rate 

associated with outbreaks of Neisseria meningitidis infection, compared with sporadic 

meningococcal disease, in the United States, 1994-2002. Clin Infect Dis. 2006; 43(1):49-

54.  

 

9. Rosenstein NE, Perkins BA, Stephens DS, Lefkowitz L, Cartter ML, Danila R, et al. The 

changing epidemiology of meningococcal disease in the United States, 1992-1996. J 

Infect Dis. 1999; 180(6):1894-901. 

 

 

 



15 
 

10. Edge C, Waight P, Ribeiro S, Borrow R, Ramsay M, Ladhani S. Clinical diagnoses and 

outcomes of 4619 hospitalised cases of laboratory-confirmed invasive meningococcal 

disease in England: Linkage analysis of multiple national databases. J Infect. 2016; 

73(5):427-436. 

 

 

11. Region Örebro Län Universitetssjukhuset Örebro. Neisseria meningitidis Årsrapport över 

invasiv meningokockinfektion i Sverige år 2016 [Internet]. Örebro. Universitetssjukhuset 

Örebro; 2016. [cited 2018 Apr 28]. Available from: https://www.regionorebrolan.se/Files-

sv/USO/Kliniker_enheter/Laboratoriemedicin/Mikro/Dokument/Neisseria/Årsrapport%20

2016%20Neisseria%20meningitidis.pdf?epslanguage=sv 

 

12. Sáfadi MA, Cintra OA. Epidemiology of meningococcal disease in Latin America: 

current situation and opportunities for prevention. Neurol Res. 2010; 32(3):263-71. 

 

13. Zhang Y, Wei D, Guo X, Han M, Yuan L, Kyaw MH. Burden of Neisseria meningitidis 

infections in China: a systematic review and meta-analysis. J Glob Health. 2016; 

6(2):020409. 

 

14. Lingani C, Bergeron-Caron C, Stuart JM, Fernandez K, Djingarey MH, Ronveaux O, et 

al. Meningococcal Meningitis Surveillance in the African Meningitis Belt, 2004-2013. 

Clin Infect Dis. 2015; 61 Suppl 5:S410-5. 

 

 

15. Statens beredning för medicin och social utvärdering (SBU). Mall för bedömning av 

relevans [Internet]. Stockholm. SBU; [updated 2018 Mar 01: cited 2018 May 7]. 

Available from: http://www.sbu.se/globalassets/ebm/metodbok/mall_relevans.pdf 

 

16. Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane D, Bauer M, et al. 

The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). 

JAMA. 2016; 315(8):801-10.  

17. Gentile Á, Bakir J, Agosti MR, Ensinck G, Abate H, Gajo Gane A, et al. Meningococcal 

Disease in Children in Argentina A 3-year Active Sentinel Hospital Surveillance Study. 

Pediatr Infect Dis J. 2017; 36(3):296-300.  

 

18. Tuan PL, Li WC, Huang YC, Chiu CH, Lin TY. Invasive pediatric Neisseria meningitidis 

infections. J Microbiol Immunol Infect. 2009; 42(5):427-32. 

 

 

https://www.regionorebrolan.se/Files-sv/USO/Kliniker_enheter/Laboratoriemedicin/Mikro/Dokument/Neisseria/Årsrapport%202016%20Neisseria%20meningitidis.pdf?epslanguage=sv
https://www.regionorebrolan.se/Files-sv/USO/Kliniker_enheter/Laboratoriemedicin/Mikro/Dokument/Neisseria/Årsrapport%202016%20Neisseria%20meningitidis.pdf?epslanguage=sv
https://www.regionorebrolan.se/Files-sv/USO/Kliniker_enheter/Laboratoriemedicin/Mikro/Dokument/Neisseria/Årsrapport%202016%20Neisseria%20meningitidis.pdf?epslanguage=sv
http://www.sbu.se/globalassets/ebm/metodbok/mall_relevans.pdf


16 
 

19. Spanjaard L, Bol P, de Marie S, Zanen HC. Association of meningococcal serotypes with 

the course of disease: serotypes 2a and 2b in the Netherlands, 1959-1981. J Infect Dis. 

1987 Feb;155(2):277-82. 

 

20. Risko JA, Hodges GR. Neisseria meningitidis serogroup Y: incidence and description of 

clinical illness. Am J Med Sci. 1974; 267(6):345-52.  

21. Hong E, Barret AS, Terrade A, Denizon M, Antona D, Aouiti-Trabelsi M, et al. Clonal 

replacement and expansion among invasive meningococcal isolates of serogroup W in 

France. J Infect. 2018; 76(2):149-158.  

 

22. Carville KS, Stevens K, Sohail A, Franklin LJ, Bond KA, Brahmi A, et al. Increase in 

Meningococcal Serogroup W Disease, Victoria, Australia, 2013-2015. Emerg Infect Dis. 

2016; 22(10):1785-7.  

 

23. Osuorah D, Shah B, Manjang A, Secka E, Ekwochi U, Ebenebe J. Outbreak of serotype 

W135 Neisseria meningitidis in central river region of the Gambia between February and 

June 2012: a hospital-based review of paediatric cases. Niger J Clin Pract. 2015; 18(1):41-

7.  

 

24. Doyle TJ, Mejia-Echeverry A, Fiorella P, Leguen F, Livengood J, Kay R, et al. Cluster of 

serogroup W135 meningococci, southeastern Florida, 2008-2009. Emerg Infect Dis. 2010; 

16(1):113-5. 

 

25. von Gottberg A, du Plessis M, Cohen C, Prentice E, Schrag S, de Gouveia L, et al. 

Emergence of endemic serogroup W135 meningococcal disease associated with a high 

mortality rate in South Africa. Clin Infect Dis. 2008; 46(3):377-86.  

 

26. Wang JL, Liu DP, Yen JJ, Yu CJ, Liu HC, Lin CY, et al. Clinical features and outcome of 

sporadic serogroup W135 disease Taiwan. BMC Infect Dis. 2006; 6:7. 

 

27. Lingappa JR, Al-Rabeah AM, Hajjeh R, Mustafa T, Fatani A, Al-Bassam T, et al. 

Serogroup W-135 meningococcal disease during the Hajj, 2000. Emerg Infect Dis. 2003; 

9(6):665-71. 

 

28. Säll O, Stenmark B, Glimåker M, Jacobsson S, Mölling P, Olcén P, et al. Clinical 

presentation of invasive disease caused by Neisseria meningitidis serogroup Y in Sweden, 

1995 to 2012. Epidemiol Infect. 2017; 145(10):2137-2143.  

 



17 
 

29. Fazio C, Neri A, Renna G, Vacca P, Antonetti R, Barbui AM, et al. Persistent occurrence 

of serogroup Y/sequence type (ST)-23 complex invasive meningococcal disease among 

patients aged five to 14 years, Italy, 2007 to 2013. Euro Surveill. 2015; 20(45). 

 

30.  Ladhani SN, Lucidarme J, Newbold LS, Gray SJ, Carr AD, Findlow J, et al. Invasive 

meningococcal capsular group Y disease, England and Wales, 2007-2009. Emerg Infect 

Dis. 2012; 18(1):63-70.  

 

31. Campbell H, Parikh SR, Borrow R, Kaczmarski E, Ramsay ME, Ladhani SN. 

Presentation with gastrointestinal symptoms and high case fatality associated with group 

W meningococcal disease (MenW) in teenagers, England, July 2015 to January 2016. 

Euro Surveill. 2016; 21(12).  

 

32. Winstead JM1, McKinsey DS, Tasker S, De Groote MA, Baddour LM. Meningococcal 

pneumonia: characterization and review of cases seen over the past 25 years. Clin Infect 

Dis. 2000; 30(1):87-94. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



18 
 

Cover letter 
Luwam Berhane 

Örebro University 

701 82 Örebro, Sweden 

E-mail: luwash131@studentmail.oru.se 

 

Dear Editor 

We think that our recent study “Clinical presentation of invasive meningococcal disease caused 

by serogroup W and Y- a systematic review” would be suitable for publication in your journal 

because of its clinical importance. We would be very pleased if we got the opportunity.  

Both serogroup W and Y are showing increasing incidence and since meningococcal disease can 

be fatal, it is vital with early initiation of antimicrobial therapy. However, to enable early 

recognition of the disease, the knowledge of the atypical clinical manifestations of 

meningococcal disease caused by these two serogroups has to increase among the clinicians. Our 

systematic review provides information that is beneficial for the clinicians and patients. A total of 

633 articles were found and 11 met all the criteria for inclusion. Our results show that infections 

caused by serogroup W are more likely to present with meningococcemia rather than meningitis. 

On the other hand, serogroup Y usually present with meningitis and pneumonia. Moreover, both 

serogroups appear to be more common among the older population. 

Our study has not been published elsewhere and publication outside your journal is not either 

considered. In addition, we have no conflict of interest to disclose. 

Thank you for your consideration 

Kind regards 

Luwam Berhane, Bachelor of Medicine 

Örebro University. 
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Populärvetenskaplig sammanfattning 
Denna systematiska litteraturstudie som omfattar en granskning av 633 artiklar föreslår att vissa 

kliniska manifestationer är mer vanliga vid infektion orsakad av bakterien Neisseria meningitidis. 

Det finns ett antal subgrupper av denna bakterie, bland annat serogrupp W och serogrupp Y som 

är orsaken till majoriteten av alla rapporterade Neisseria meningitidis infektioner i Sverige. I den 

här studien gjordes en fullständig genomgång av 11 artiklar som uppfyllde givna kriterier. 

Bakterie i blodet hittades oftare vid infektion med serogrupp W och serogrupp Y orsakade 

hjärnhinneinflammation och lunginflammation mestadels.  

Infektioner orsakade av Neisseria meningitidis ger en varierande klinisk bild och det kan vara allt 

från en lindrig ledinflammation till allvarlig blodförgiftning. Därför är det viktigt med studier 

som försöker identifiera och kartlägga symtomen vid infektioner av de olika subgrupperna. 

Denna studie identifierade artiklar som studerade klinisk bild vid infektion med Neisseria 

meningitidis utifrån databaser och därefter gjordes en genomgång av de inkluderade artiklarna. 

Resultaten av de olika artiklarna sammanställdes sedan för vidare bearbetning. Dessa resultat bör 

dock tolkas med försiktighet eftersom det fanns skillnader i förfarande mellan de olika studerade 

artiklarna. 
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Etisk reflektion 
En systematisk litteraturstudie innebär genomgång av andra studiers resultat och resultatet från en 

litteraturstudie baseras på de inkluderade artiklarnas resultat. I denna studie bedöms inte 

deltagarna i de inkluderade artiklarna kunna identifiera sig. Enbart författare, publiceringsår och 

klinisk bild var av intresse och studien nämner inte vidare information om under vilken period 

som artiklarna inhämtade sina data, vilket en patient möjligen kan relatera till.   

Denna litteraturstudie anses vara till nytta för allmänheten då invasiv meningokocksjukdom har 

varierande klinisk bild och kan i en del fall resultera i dödligt utfall vid fördröjning av adekvat 

behandling. Därför är det viktigt att genomföra studier för att öka kunskapsläget både inom 

sjukvården och allmänheten. 

Det är möjligt för studier med bristande etik eller etisk okorrekt handlande att inkluderas i en 

systematisk litteraturstudie för att inhämta artiklar utan partiskhet, till exempel opublicerade 

artiklar kan ha etiska brister. I den här studien är alla inkluderade artiklar hämtade från PubMed. 

Dessutom gjordes en genomgång av artiklarna och det visade sig att tre artiklar hade etisk 

godkännande av en etiknämnd, tre hade tillåtelse att hämta data från en viss databas och fem var 

del av en nationell sjukdomskontroll program. Utöver, den etiska delen i de inkluderade 

artiklarna är det viktigt att själva litteraturstudien har etiskt korrekt förfarande, vilket betyder 

ärlig presentation av resultat för att därefter kunna dra rimliga slutsatser. 

 

 

 

 

 

 

 


