
Meningitis & Encephalitis
What are meningitis and encephalitis?
Meningitis refers to inflammation of the meninges, or 
the membranous layers that surround the brain and 
spinal cord, while encephalitis refers to inflammation 
of the brain itself.1 Inflammation of the meninges 
along with the surrounding cerebral tissue is referred 
to as meningoencephalitis.2 These diseases along 
with other central nervous system (CNS) infections 
can have a wide range of symptoms including fever, 
headache, seizures, and confusion.1 

Meningitis and encephalitis are often some of the 
most terrifying diseases in medicine mainly because 
of the high mortality rates if left untreated or if 
treated incorrectly. Treatment can also be difficult 
because of the complicated nature of  identifying the 
pathological cause.3 

What causes meningitis and 
encephalitis?
The most common causes of meningitis are 
viral infections, followed by bacterial and, rarely, 
fungal or parasitic infections. Several strains of 
bacteria can cause acute bacterial meningitis, most 
commonly Streptococcus pneumoniae (pneumoccal 
meningitis), Neisseria meningitides (meningococcal 
meningitis), Haemophilus influenza, Escherichia coli, 
and Mycobacterium tuberculosis.1 Viral, or aseptic, 
meningitis is usually mild and often clears on its 
own. Viruses such as enteroviruses, herpes simplex 
virus (HSV 1 & 2), and varicella-zoster virus (VZV) can 
cause this infection.1 Fungal or parasitic meningitis 
are relatively uncommon. Cryptococcus neoformans, 

cysticercosis (a tapeworm), as well as cerebral malaria 
are common causes of disease.1

Encephalitis is typically caused by viruses, with the 
majority of all reported cases stemming from viral 
etiologies.4 However, up to 60% of cases remain 
undiagnosed.1 The most common causes are HSV 
1 & 2, VZV, and arboviruses, which are transmitted 
from animals to humans from a vector such as ticks 
or mosquitoes.1

About 30% of herpes simplex encephalitis cases result 
from primary HSV 1 or 2 infections while the majority 
of cases are from viral reactivation.1 HSV 1 is typically 
acquired during childhood, however, HSV 2 is often 
transmitted through sexual contact. Over 90% of the 
global population has HSV, with each individual at 
risk of developing herpes simplex encephalitis.5

VZV is now also recognized as one of the leading 
causes of adult encephalitis. Studies have shown that 
VZV was the second most common etiology identified, 
second only to HSV.6 It is estimated that greater than 
90% of the population will acquire VZV by the age of 
15 and each of these persons is at risk for developing 
acute VZV encephalitis.5

"Meningitis and encephalitis are often some of 
the most terrifying diseases in medicine mainly 
because of the high mortality rates if left untreated 
or if treated incorrectly."

The quality of treatment starts with diagnosis.



Meningitis and encephalitis (ME) 
patient outcomes
ME occurs in all ages, from neonates to adults, and 
during all seasons.1 The prognosis for people with 
encephalitis or meningitis varies. In most cases, 
individuals who experience very mild encephalitis 
or meningitis can make a full recovery with early 
diagnosis and prompt treatment. However, in some 
severe cases, untreated CNS infection can reach 
mortality rates as high as 70% and for those who 
survive, only a minority will achieve full recovery 
for neurological symptoms. It is therefore critical 
for accurate and timely laboratory testing that can 
be used for proper diagnosis and treatment of the 
underlying cause.

Testing and diagnosis of meningitis 
and encephalitis
It is important to distinguish the causes of brain 
dysfunction and to identify a specific etiologic 
agent (e.g. viral or bacterial). Patient management 
is highly dependent on pathogen identification, 
with unfavorable outcomes directly correlating with 
delays of correct treatments and therapies.7 Rapid 
and accurate diagnosis of CNS infections across a 
wide spectrum of presentations is paramount along 
with early initiation of aggressive treatment to help 
guide management and improve patient outcomes. 

Traditional diagnostic methods, including culture, 
have many shortcomings including low sensitivity 
(especially for patients that have been placed on 
antimicrobials before a lumbar puncture) and slow 
turnaround time8. To complicate matters even more, 
cerebrospinal fluid (CSF), the major sample type used 
in laboratory testing for meningitis and encephalitis, 
can only be obtained in limited quantities after a highly 
invasive spinal tap. The sample is typically distributed 
between different hospital or reference labs for many 
essential tests, not all of which can be performed due 
to limited sample volume. For neonatal patients, this 
issue is even more critical as it is difficult to obtain 
enough CSF sample for comprehensive testing.

Currently, molecular testing for CNS infection has 
been rapidly growing due to fast turnaround times 
and improved sensitivity and specificity compared 
to culture.8 Timely diagnosis provided by molecular 
testing can confidently rule out the most common 
pathogens and can reduce length of stay, extended 
therapies, and numerous investigational procedures.8 
Currently, diagnostic guidelines state that viral PCR 
testing should always be carried out as soon as 

possible in all suspected meningitis and encephalitis 
cases.9,10

The FDA has cleared a PCR-based panel test, which 
detects 14 targets including various bacterial, viral, 
and fungal etiologies. There are many conversations 
surrounding the usefulness and clinical utility of 
these types of panel tests. Although there are clear 
advantages to syndromic based panel testing, 
including the quick identification of a wide variety 
of CNS infectious pathologies, studies are showing 
that many targets included in the panel fail to reveal 
the etiology of the disease.3,8 Several studies have 
also reported both false-positive and false-negative 
results that lead to costly and ineffective treatments, 
which ultimately lead to poor patient outcomes.7,8 
With so much at stake, it is crucial for laboratories 
to use tests that fit hospital algorithms, are fast, and 
provide accurate results.

DiaSorin Molecular and ME testing
DiaSorin Molecular provides the first and only FDA 
cleared standalone molecular assays for HSV 1 & 
2 and VZV for CSF samples. Our Simplexa™ kits 
allow for the direct detection and differentiation of           
HSV 1 & 2 and VZV in about an hour. The assays are 
CLIA moderate complexity allowing for STAT testing 
through true sample-to-answer analysis. Each assay 
only requires 50 µl of CSF, so you have more sample 
for critical testing needs. Also, our LIAISON MDX® 
provides the ability to run each assay separately 
or at the same time on the same disc so that you 
have ultimate control of your workflow and testing 
algorithm.

The Simplexa™ HSV 1 & 2 Direct assay demonstrated 
100% agreement with CSF from HSV molecular 
positive patients and the Simplexa™ VZV Direct assay 
demonstrated over 99% clinical agreement for both 
prospective and contrived CSF samples. This means 
you get accurate answers without complicated 
interpretation. Clinical studies of the Simplexa™ HSV 
1 & 2 Direct assay have also been performed on all 
age groups, from birth to over 60 years old, so you 
can be confident in your results*.

"Although there are clear advantages to 
syndromic based panel testing, including the 
quick identification of a wide variety of CNS 
infectious pathologies, studies are showing that 
many targets included in the panel fail to reveal 
the etiology of the disease."

The quality of treatment starts with diagnosis.

*Data on file, HSV clinical study validation report



Clinical Agreement Studies

Simplexa™ HSV 1 & 2 Direct Kit11

HSV 1 HSV 2

CSF Sample 
Population

Agreement with 
Positives

Agreement with 
Negatives

Agreement with 
Positives

Agreement with 
Negatives

Encephalitis 
Patients 100.0% (3/3) 98.8% (159/161) 85.7% (6/7) 99.4% (156/157)

HSV Molecular 
Positive Patients 100.0% (13/13) N/A 100.0% (42/42) N/A

Simplexa™ VZV Direct Kit12

CSF SAMPLE POPULATION POSITIVE % AGREEMENT NEGATIVE % AGREEMENT

Prospecitve Samples 100.0% (12/12)
95% CI: 75.7% to 100.0%

99.7% (623/625)
a

95% CI: 98.8% to 99.9%

Contrived Samples 100.0% (120/120)
95% CI: 96.9% to 100.0% N/A

a One (1) of two (2) discordant results were positive with an alternate NAAT used by collection site during routine testing.
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Limits of Detection
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Virus Strain LOD Concentration 
(TCID50/mL)

HSV-1 McIntyre 5

HSV-1 HF 40

HSV-2 G 1.25

HSV-2 MS 20

Simplexa™ VZV Direct Kit12

Virus Strain LOD Concentration 
(TCID50/mL)

9939 2.03

Ellen 0.001

The quality of treatment starts with diagnosis.



Your solution for ME testing

Ordering information – Simplexa™ Direct Kits

CATALOG NUMBER DESCRIPTION REACTIONS/KIT

MOL2150 Simplexa™ HSV 1 & 2 Direct Kit* 24

MOL2160 Simplexa™ HSV 1 & 2 Positive Control Pack 10

MOL3650 Simplexa™ VZV Direct Kit* 24

MOL3660 Simplexa™ VZV Positive Control Pack 10
 
*Direct Amplification Discs are included with kit.
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Contact DiaSorin Molecular today! 
Call +1 (562) 240-6500

www.molecular.diasorin.com/us/metesting


