
 

 

Overview on Causes and Management of Neonatal Meningitis 

 

Abstract: 

           Meningitis is more common in the neonatal period than at any extra time. The 

newborn is particularly liable to infection as the immature immune system is 

deficient in humoral and cellular immune answers in phagocytic and in complement 

functions. In developed countries, mortality has dropped from nearly 50% in the 

1970s to <10% , but morbidity leftovers substantial, and 20–58% of survivors will 

have serious neurological sequelae, such as deafness. Diagnosis of meningitis jerks 

with a physical inspection and a review of the patient's health history for any of the 

signs mentioned above. Although patients with viral meningitis usually do not 

necessity to be hospitalized, treatment should be provided, such as antipyretics, 

antiemetics, and analgesics, which can be taken at home.                                               
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Introduction: 

The major burden of neonatal sepsis and meningitis happens in the developing  

 world, but most evidence derives from wealthy countries although the range 

of disease, aetiology and prognosis may differ. WHO estimates that here are 

approximately 5 million neonatal deaths a year. The overwhelming mainstream 

(98%) occur in developing countries [1-2-3]. Neonatal meningitis donates 

significantly to the burden of neonatal morbidity and death, and other causes 

include other infection, prematurity and birth asphyxia. The true occurrence of 

neonatal bacterial meningitis may be undervalued, particularly in resource-poor 

settings for multiple reasons. These include trouble in diagnosing neonatal 

meningitis, differences between hospital-based and public studies, regional 

differences and unregistered deaths in areas where admission to health care is poor 



 

 

[4]. There is no consensus on the meaning of the neonatal or early infant period. 

Many studies define the neonatal retro as up to 30 or 90 days of age, and WHO 

defines ‘young infant’, as ≤60 days. Within these boundaries, it is estimated there 

are 126 000 cases of neonatal meningitis yearly, and more than 50 000 deaths [1-

3]. Mortality rates vary by area, e.g. 0.7–1.9/1000 live births in sub-Saharan Africa, 

0.33–1.5 in the Middle East and North Africa and 0.4-2.8 in the Americas and 

Caribbean [1].                                                                                                                     

             Meningitis is more common in the neonatal historical than at any other time 

[5]. The newborn is particularly susceptible to infection as the undeveloped immune 

system is deficient in humoral and cellular immune replies in phagocytic and in 

complement functions [6]. In developed republics, mortality has dropped from 

nearly 50% in the 1970s to <10% [7-8-9], but morbidity leftovers substantial, and 20–

58% of survivors will have serious neurological sequelae, such as deafness [7-6-10-9-

11]. Death in the developing world remains unacceptably high, inconsistently 

reported as 40–58% [12-13]. Morbidity is under reported but supposed to be 

considerable.                                                                                                                        

Neonatal meningitis is a serious problem with a high death and frequent 

 neurological sequelae. The incidence of neonatal meningitis was intended 

and the etiology, clinical and laboratory features, and the management of cases 

recorded prospectively over a 7 year 8 month period was predictable. It was further 

investigated whether secondary meningitis had arisen after lumbar puncture. The 

estimated occurrence of bacterial, viral, and fungal meningitis was 0.25, 0.11, and 

0.02 per 1000 live births correspondingly [14].                                                                

In spite of the growth of the rapid diagnosis of pathogens and new antibiotics,  

neonatal meningitis (NM) contributes to neonatal death and morbidity worldwide. 

Neonatal meningitis is the inflammation of the meninges throughout the first 28 

days of life [15]. According to the time of diagnosis, it is confidential as early onset 

(EOM) or late onset meningitis (LOM). In EOM, clinical topographies appear during 

the first weeks of life. LOM occurs between 8–28 postnatal times [16-17]. The 

incidence of neonatal bacterial meningitis series from 0.25 to 1 per 1000 live birth 



 

 

and occurs in 25% of neonates with bacteremia [18-19]. In established countries, 

group B streptococci (GBS) are the most common reasons of bacterial meningitis, 

accounting for 50% of all bags. Escherichia Coli (E. Coli) accounts for another 20%         

Thus, identification and treatment of maternal genitourinary contagions is an 

important prevention strategy [20]. In emerging countries, gram-negative bacilli such 

as Klebsiella and E. Coli may be more common than GBS particularly in LOM [21-22]. 

In addition, other organisms that have been occupied as a cause of meningitis 

include Enterobacter spp., Citrobacter spp., and serratia spp. Meningitis is 

repeatedly more severe with gram-negative bacteria and with a higher rate of 

mortality and morbidity [23]. Diagnosis of NM is founded on both clinical 

manifestations and cerebrospinal fluid (CSF) inspection. CSF culture is an excellent 

exam for demonstration of meningitis. Assessment of leukocyte count, glucose, and 

protein levels in the CSF may help in the diagnosis [24]. This schoolwork evaluates 

neonates who were acknowledged with meningitis from 2008 to 2012 in our tertiary 

center. We evaluated maternal and neonatal risk aspects, clinical manifestations, 

pathogens, and neurologic complications of neonatal meningitis suitcases.                   

Symptoms of meningitis in babies: 

The symptoms of meningitis can come on very quickly. Your baby may be 

hard to comfort, especially when they’re being held. Other symptoms in a baby may 

contain: 

 developing a abrupt high fever 

 not eating fine 

 vomiting 

 being less active or energetic than usual 

 being very sleepy or hard to wake up 

 being more irritable than usual 

 bulging of the soft spot on their head (the fontanel) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4307368/?fbclid=IwAR2m1xnkQPW6jyU6zpPYALG9Sl7T9cDi-lsqvyYm_93Ho6bCyjy0lUWAIdc#B9
https://www.healthline.com/symptom/bulging-fontanelle


 

 

Other symptoms may be hard to notice in a baby, such as: 

 severe headache 

 neck stiffness 

 sensitivity to bright light 

Irregularly, a baby may have a seizure. Many times this is due to the high fever and 

not the meningitis itself. 

Causes of meningitis in babies: 

Bacteria, viruses, or a fungus can cause meningitis in a baby.Viral meningitis 

has long been the most mutual cause of meningitis. Since the development of 

vaccines to prevent bacterial meningitis, this type of meningitis has developed 

increasingly uncommon. Fungal meningitis is occasional. 

1-Viral meningitis: 

Meningitis is an inflammation that affects the three defensive membrane 

layers that cover the brain and spinal cord, called the meninges [25]. The external 

layer of the meninges is called the dura mater, trailed by the arachnoid mater and 

the pia mater. The two inner layers (arachnoid and pia mater) are also termed the 

leptomeninges and are separated by the subarachnoid space, which holds 

cerebrospinal fluid (CSF) [26]. Aseptic meningitis, also known as slow viral disease, 

became an part of interest at the beginning of the 1950s, when it was considered a 

possible model for chronic nervous system diseases [27]. Bacteria are the most 

mutual causative agents of meningitis. However, viruses, fungi, and non-infectious 

mediators such as drugs can also induce meningitis [26]. Pathogens can scope the 

CSF through hematogenous spread by two main mechanisms: 1) by infecting 

immune cells, which in crack carry the pathogen to the nervous system, and 2) by 

trip blood capillaries and entering the CSF as free pathogens [28]. The term aseptic 

https://www.healthline.com/health/bacterial-meningitis-causes-and-how-they-re-spread


 

 

meningitis is used to define meninges inflammation that is caused by pathogens 

additional than pus-producing bacteria [29]. Viral meningitis is the most common 

type of aseptic meningitis and typically affects young children [25]. Enteroviruses 

(EVs) are the greatest common causative agents of viral meningitis, with an 

estimated 75,000 new cases yearly in the United States [30]. Here, we provide an 

overview of viral meningitis and its greatest common causative agents and their 

pathogenesis. We also deliberate epidemiological aspects, diagnosis, and clinical 

displays of the disease. 

Viral meningitis usually isn’t as thoughtful as bacterial or fungal meningitis, but 

some viruses do cause a severe infection. Common viruses that typically cause mild 

disease include: 

1-Non-polio enteroviruses. These viruses source most cases of viral meningitis in the 

United States. They cause many types of infections, including colds. A lot of people 

contract them, but very insufficient get meningitis. The viruses spread when your 

baby comes in contact with ill stool or oral secretions. 

2-Influenza. This virus causes the flu. It’s feast through contact with secretions from 

the lung or mouth of a person diseased with it. 

3-Measles and mumps viruses. Meningitis is a rare difficulty of these very 

contagious viruses. They’re easily spread finished contact with infected oozes from 

the lungs and mouth. 

Viruses that can cause very severe meningitis contain: 

1-Varicella. This virus causes chickenpox. It’s easily blowout by contact with a person 

infected with it. 

2-Herpes simplex virus. A baby usually gets it from their mother in the womb or 

during birth. 

3-West Nile virus. This is conveyed by a mosquito bite. 



 

 

Children under 5, including babies, have a higher risk of receiving viral meningitis. 

Babies between birth and 1 month of age are more likely to mature a severe viral 

infection. 

2-Bacterial meningitis: 

Bacterial meningitis is a devastating infection related with high mortality and 

morbidity in the neonatal population. Prompt diagnosis and conduct are essential to 

achieving good outcomes in affected infants. While overall occurrence and mortality 

have declined over the last several decades, morbidity related with neonatal 

meningitis remains nearly unchanged[31-32]. Neonatal bacterial meningitis is an 

uncommon. Although the incidence and mortality have deteriorated over the last 

several decades, morbidity among survivors remains high. The natures and 

distribution of causative pathogens are related to birth gestational oldness, 

postnatal age, and geographic region. Confirming the finding of meningitis can be 

difficult. Clinical signs are often subtle, and the lumbar puncture is habitually 

deferred in clinically unstable infants. When obtained, assenting testing with 

cerebrospinal fluid (CSF) culture is often cooperated by antepartum or postnatal 

antibiotic exposure. While blood cultures and CSF limits may be helpful in cases 

where the diagnosis is uncertain, bacterial meningitis occurs in newborns without 

bacteremia and with normal CSF limits. Newer tests such as the polymerase chain 

reaction are promising but require further study. Prompt action with appropriate 

antibiotics is essential to optimize outcomes. Successful efforts to stop meningitis in 

infants have included the use of intrapartum antibiotic prophylaxis in contradiction 

of Group B Streptococcus (GBS)[33]. 

During the first 28 days of life, bacterial meningitis is most often produced by 

bacteria called: 

1-Group B Streptococcus.This usually binges from a mother to her baby at birth. 



 

 

2-Gram-negative bacilli, such as Escherichia coli (E. coli) and Klebsiella 

pneumoniae.E. coli can spread via unclean food, food prepared by someone who 

used the bathroom without washing their hands then, or from mother to baby 

during birth. 

3-Listeria monocytogenes.Neonates usually get this from their mom in the womb. 

Infrequently a baby may get it during delivery. The mother gets it by eating 

contaminated nutrition. 

In children under 5 years, including babies over 1 month old, the most mutual 

bacteria that cause meningitis are: 

1-Streptococcus pneumoniae. This bacterium is found in the sinuses, nose, and 

lungs. It spreads through breathing in air that a person diseased with it sneezed or 

coughed into. It’s the most common origin of bacterial meningitis in babies younger 

than 2 years. 

2-Neisseria meningitidis. This is the second most mutual cause of bacterial 

meningitis. It spreads through contact with oozes from the lungs or mouth of a 

person infected with it. Babies less than 1 year old are at uppermost risk of getting 

this. 

3-Haemophilus influenzaetype b (Hib). This is spread by interaction with secretions 

from the mouth of a person who’s a hauler. Carriers of the bacteria usually aren’t 

sick themselves but can make you tasteless. A baby must be in close contact with a 

carrier for a couple days to grow it. Even then, most babies will only become carriers 

and not become meningitis. 

3-Fungal meningitis: 

Fungal meningitis is very rare because it usually only moves people with a 

weak immune system. Several types of fungi can cause meningitis. Three sorts of 

fungus live in the soil, and one type lives around bat and bird excreta. The fungus 

enters the body by being breathed in. Babies born prematurely who don’t balance 

https://www.healthline.com/health/contagious-e-coli


 

 

very much have a higher risk of getting a blood impurity from a fungus 

called Candida. A baby usually contracts this fungus in the hospital after birth. It can 

then portable to the brain, causing meningitis. 

Although overall survival rates among very low birth heaviness (VLBW) premature 

infants have improved during the past period, nosocomial infections continue to have an 

adverse effect on the consequence for these developmentally immuno compromised 

hosts [34]. Of these infections, disseminated or universal candidiasis is a major cause of 

morbidity and mortality. A shift in the pathogenic classes of Candida causing systemic 

neonatal disease recently has been reported, with more contagions caused by non-

albicans species [35-36]. CNS involvement is a complication of dispersed candidiasis that 

may be associated with enhanced morbidity, and the amount of cases of candidal 

meningitis in VLBW infants appears to be snowballing [36-37]. However, little is known 

about risk factors, clinical features, laboratory findings, management, and outcome of 

candidal meningitis in these newborns. 

4-Aseptic meningitis: 

When a toxic newborn or young infant offerings with fever and lethargy or 

irritability, it is important to consider the diagnosis of meningitis level if the classic 

localizing signs and symptoms are absent. Cerebrospinal fluid would be obtained 

(unless lumbar puncture is clinically contraindicated) to enable first therapy to be 

planned. Initial results of cerebrospinal fluid testing may not decisively differentiate 

between aseptic and bacterial meningitis, and antimicrobial rehabilitation for all 

likely organisms should be instituted until definitive culture fallouts are available. 

Comprehensive therapy, including antiseptic and antiviral agents, should continue 

until a cause is identified and more specific therapy is began, an etiology is excluded 

or the patient improves considerably and the passage of antimicrobial therapy is 

completed. Group B streptococcus is the most mutual bacterial etiologic agent in 

cases of meningitis that occur throughout the first month after birth. Etiologies of 

aseptic meningitis include viral infection, partially preserved bacterial meningitis, 

congenital infections, drug responses, postvaccination complications, systemic 



 

 

illnesses and malignancy. Long-term sequelae of meningitis include neuromuscular 

impairments, learning disabilities and hearing loss. Quick diagnosis and treatment are 

essential to improved consequence [38]. 

Diagnosis: 

1-Diagnosis of viral meningitis:  

Diagnosis of meningitis starts with a bodily examination and a review of the 

patient's health antiquity for any of the signs mentioned above. A recent and less 

recognized physical scrutiny technique that has been developed to assess meningeal 

irritation is known as jolt prominence of annoyance. A systematic review done by 

Iguchi and colleagues showed that jolt accentuation can be used in emergency 

settings to exclude meningitis. But, the pooled sensitivity and specificity of this exam 

(65.3%, 70.4% respectively) are considered low, and more research is needed to 

assess its expediency [39]. To test for etiological agents, a lumbar puncture and 

collection of CSF is wanted. The procedure is performed while the patient is in a lying 

or sitting location, and a hollow needle is injected into the subarachnoid space 

between spines L3, L4 or L5, where the CSF is aspirated [40]. The CSF is then tested 

to regulate red blood cell and leukocyte count as well as the glucose and protein 

points. The cell counts typically help in differentiating the different types of 

meningitis. For illustration, a high WBC count (≥ 500 cells/μl) with a large amount of 

neutrophils (>80%) is usually observed in bacterial meningitis. 

2-Diagnosis of bacterial meningitis: 

         To confirm the diagnosis of neonatal meningitis, an LP is wanted to collect CSF. 

Positive growth on the CSF culture provides identification of the offending creature 

and enables refinement of therapy[41-42].The LP is frequently deferred during the 

septic diagnosis due to concerns of exacerbating clinical worsening in the sick infant 

[42-43].                                                                                                                      

Performing or Deferring the LP: 



 

 

          Because the LP is an invasive technique with dangers, it is difficult to determine 

which infant should receive one as part of the septic workup[44-45]. Amid infants 

with positive blood cultures, up to 30% will have a simultaneous positive CSF 

culture[46].However, in infants with established meningitis, 15–38% will have a 

negative blood nation[47-48-49] 

Interpreting CSF Parameters: 

         Infants are often exposed to intrapartum or empiric antibiotics prior to 

receiving an LP, which can result in falsely negative CSF philosophies in those with 

meningitis[50] In these cases, CSF restrictions are used to help determine the 

likelihood of meningitis.                                                                                                     

Ancillary Tests: 

         The polymerase chain reaction (PCR) has been travelled as a diagnostic tool for 

meningitis. In addition to better sensitivity and specificity, PCR also allows quicker 

detection of pathogens compared with old-style cultures[51].                                        

Management of meningitis: 

1-Treatment of the viral meningitis: 

          Although patients with viral meningitis usually do not need to be hospitalized, 

treatment should be provided, such as antipyretics, antiemetics, and analgesics, 

which can be taken at home. However, some patients, such as those who hurt from 

seizures, need to be under medical management [52]. Although corticosteroids are 

commonly given in cases of suspected bacterial meningitis to decrease the 

inflammatory effect that accompanies the disease, there is a want of evidence of 

their efficacy against viral meningitis, and more trainings are still needed [53]. 

Pleconaril is an antiviral drug that acts as an inhibitor of enterovirus duplication by 

targeting the viral capsid structure [54]. It is accepted as intranasal therapy for the 

common cold, but it attains several-fold higher attentions in the CNS, making it a 

potential treatment for brain-related illnesses such as meningitis [55]]. Several 

studies have shown that pleconaril plays an significant role in shortening the course 



 

 

of symptoms, especially headache [56-55]. However, additional studies have shown 

that there was no significant difference between management and placebo 

groups[57]. The FDA did not approve the oral custom of the drug because it induces 

CYP3A enzyme activity, resulting in a drug communication, especially with oral 

contraceptives [58].                                                                                                            

          In a study done in the UK, students found that the median distance of hospital 

stay was 4 days for patients with viral meningitis and nine days for those under 

antiviral therapy. They also decided that delays in performing lumbar puncture and 

unnecessary managements were associated with prolonged hospital stays and long-

term morbidity [59]. No precise treatment is prescribed for aseptic meningitis cases, 

and supportive medications are usually given to minimalize disease complications 

such as fever and headache, and full recovery receipts from 5 to 14 days in the 

majority of cases [60]. Regarding to HSV management, one study showed that 

antiviral rehabilitation in immunocompromised patients with HSV-induced 

meningitis should be started nearly and that any delay in the administration of 

treatment can result in the development of contrary complications [61]. The use of 

acyclovir against HSV-2-induced meningitis was also estimated, with better 

outcomes observed in treated patients. However, one tolerant developed 

concentration problems as a meningitis symptom that lasted for approximately three 

months [62]. Recently, a promising drug named psoromic acid (a bioactive lichen-

derived compound) has been found to inhibit the duplication of both HSV-1 and 

HSV-2 by inhibiting proteases and DNA polymerases, which brands it a possible drug 

for treating meningitis produced by HSV [63]. Valacyclovir was also tested in clinical 

trials for its antiviral suppression ability on reappearance of meningitis. However, 

treatment with valacyclovir (twice daily) did not prevent recurring meningitis and 

was not recommended for this determination [64, 65]. Some vaccines have been 

developed for some germs such as EV-71 [66].                                                               

2-Treatment of the bacterial meningitis: 

Antimicrobial Therapy: 

https://link.springer.com/article/10.1007/s00705-020-04891-1#ref-CR102
https://link.springer.com/article/10.1007/s00705-020-04891-1#ref-CR103
https://link.springer.com/article/10.1007/s00705-020-04891-1#ref-CR104
https://link.springer.com/article/10.1007/s00705-020-04891-1#ref-CR105
https://link.springer.com/article/10.1007/s00705-020-04891-1#ref-CR106
https://link.springer.com/article/10.1007/s00705-020-04891-1#ref-CR107


 

 

Prompt initiation of antibiotics is critical. Interruptions in treatment are 

associated with increased mortality and morbidity[67]. Empiric antimicrobials used 

in assumed meningitis require adequate CSF penetration and sensitivity alongside 

the most probable pathogens[68]. Upon documentation of the pathogen and its 

susceptibilities, antimicrobial reporting should be adjusted accordingly. 

Duration of Antimicrobial Therapy: 

For uncomplicated meningitis, the minimum optional treatment durations are 

the following[69-70-71]. 

 14 days for GBS, L. monocytogenes, and S. pneumonia 

 21 days for Pseudomonas and gram-negative enteric bacteria such as E. coli 

Longer treatment courses are optional for infants with meningitis with delayed 

clinical improvement after beginning healing or with complications such as brain 

abscesses, ventriculitis, or brain infarction[72]. 

Adjunctive Therapy: 

         In an effort to improve penalties in infants with meningitis, several adjunctive 

therapies have been explored, with the use of intraventricular antibiotics, 

dexamethasone, intravenous immunoglobulins, granulocyte or granulocyte 

macrophage colony stimulating factor, and oral glycerol[73]. At current, none of the 

proposed adjunctive therapies are rummage-sale in routine practice.      

       

Conclusion: 

Meningitis is more common in the neonatal period than at any extra time. In 

developed countries, mortality has dropped, but morbidity leftovers substantial, 

with serious neurological sequelae. Although patients with viral meningitis usually do 

not necessity to be hospitalized, treatment should be provided, such as antibiotics, 

antipyretics, antiemetics, and analgesics, which can be taken at home.         
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