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Viral Meningitis 

 
What is viral meningitis? 

Viral meningitis is an inflammation of the meninges (the covering of 
the brain and spinal cord) caused by infection with a virus. It is also 
called aseptic meningitis. Viral meningitis is more common in the 
summer and early fall. In general, meningitis caused by a virus is less 
serious than meningitis caused by bacteria. 

Which viruses can cause viral meningitis? 

About 90% of viral meningitis cases are due to common stomach 
viruses called enteroviruses, but other viruses can also cause viral 
meningitis. In many cases, the specific virus that causes the meningitis 
is not identified. Enteroviruses are passed from person to person 
through stool or saliva (spit), but most people who come in contact 
with enteroviruses do not develop an infection. This is because their 
immune system fights the virus. When people develop an infection 
from an enterovirus, they usually get only an upset stomach, a cold, or 
rash with a low fever. 

Who gets viral meningitis? 

People of all ages can get viral meningitis, but it is more common in 
children. People with weak immune systems are also at greater risk. 

What are the symptoms of viral meningitis? 

The symptoms of viral meningitis are fever, headache, and tiredness. 
Nausea, stiff neck, and sensitivity to light can also occur. In babies, the 
symptoms include fever, fussiness, refusing to eat, difficulty waking 
up, and swelling of the soft spot on the baby's head. 

How is viral meningitis diagnosed? 

A health care provider diagnoses viral meningitis by observing the 
patient’s symptoms and testing blood and spinal fluid. 

What is the treatment for viral meningitis? 

In general, there are no medications to fight the germs that cause viral 
meningitis, so treatment is usually aimed at relieving the patient's 
symptoms. This includes rest, fluids, and fever-reducing medication. 

Can people with viral meningitis pass the illness to others? 

The way people get viral meningitis depends on the kind of virus  causing 
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the infection. Most cases of viral meningitis are spread 
by germs contained in the stool or, less often, in tiny 
drops of fluid from the throat of someone who is 
infected. This could be a person with meningitis or the 
more ordinary infection caused by that germ.  

A rare kind of viral meningitis can be spread by insect 
bites. Viral meningitis germs are spread between 
people who are in direct contact, such as those who 
live together. Casual contact at school or work with 
someone who has viral meningitis usually will not 
transmit the germ. Most people who are exposed to 
viral meningitis do not get infected because their 
immune system fights the germ. Getting infected with  

the viral meningitis germ does not mean a person will 
get   meningitis.  In  most cases, the germ will simply  
cause a cold, upset stomach or diarrhea. 
Can viral meningitis be prevented? 
Most of the germ that can cause viral meningitis are 
common. Good personal hygiene is an important way 
of preventing any infection. Washing hands 
thoroughly and often, especially before eating and 
after using the bathroom, is your first line of defense 
against the spread of viral meningitis, and many other 
illnesses too. 
Source: www.state.nj.us/health/documents/ 
Contributed by Bacteriology Research Division 

 
The Basis of a Diagnostic Test for Suspected TB 

 
A set of RNA transcriptional signatures expressed in 
the blood of patients might provide the basis of a 
diagnostic test that can distinguish active tuberculosis 
(TB) from latent TB and also from other diseases that 
have similar clinical symptoms and signs according to 
research published in this week’s PLOS Medicine. 

Even though TB is both curable and preventable, 
approximately 1.4 million people died because of TB 
in 2011 according to the World Health Organization, 
and TB infections remain one of the leading causes  
of death in people infected with HIV. One of the 
challenges for clinicians is correctly diagnosing TB 
because the signs and symptoms of TB may be similar 
to those of other disease and current TB diagnostics 
have substantial limitations. 

New research by an international team led by Michael 
Levin from Imperial College London, UK, aimed to 
identify a host blood RNA transcriptional signature 
that could form the basis of a simple diagnostic test. 
The researchers recruited 584 adult patients with 
suspected TB in South Africa and Malawi who were 
eventually diagnosed with either TB, latent TB 
infection or another disease (where TB was considered 
in the differential diagnosis but then excluded). The 
researchers took blood samples from these patients 
and analysed their blood transcriptional profiles to 
identify signatures that could be used to calculate a 
disease risk score capable of differentiating TB   from 
other   conditions   prevalent  in  HIV-infected  and- 

uninfected African adults. 
In the test cohorts, the disease risk score had a  
high sensitivity (95%) and specificity (90%) for 
distinguishing TB from latent TB (sensitivity is a 
measure of true positives, correctly identified as such 
and specificity is a measure of true negatives, 
correctly identified as such) and for distinguishing TB 
from other diseases (sensitivity 93% and specificity 
88%). In the independent validation cohort, the 
researchers found that patients with TB could be 
distinguished from patients with latent TB (sensitivity 
95% and specificity 94%) and also from patients with 
other diseases (sensitivity 100% and specificity 96%). 
While the results are promising, the authors 
acknowledge that further work is required before the 
findings can be used in the clinic. They note, "from a 
clinical perspective a simple transcriptome-based test 
that reliably diagnoses or excludes TB in the majority 
of patients undergoing investigation for suspected TB, 
using a single blood sample, would be of great value, 
allowing scarce hospital resources to be focused on 
the small proportion of patients where the result was 
indeterminate. The challenge for the academic 
research community and for industry is to develop 
innovative methods to translate multi-transcript 
signatures into simple, cheap tests for TB suitable for 
use in African health facilities." 
Source: http://www.medicalnewstoday.com/ 
Contributed by Immunology Research Division 

 
Hyperparasitaemic Human Plasmodium knowlesi Infection with  

Atypical Morphology in Peninsular Malaysia 
 

Recently, P. knowlesi, a species naturally found in 
long-tailed macaque (Macaca fascicularis) and pig-
tailed macaque (Macaca nemestrina), has been proven 
to   be   capable   of  causing   infection  in  humans.  
P. knowlesi infection is prevalent in Southeast Asia. 
P. Knowlesi  malaria shows a fatality rate that is 
comparable, if not higher than that of falciparum 

malaria. The severity of knowlesi malaria is 
significantly associated with high parasitaemia. 
Nevertheless, knowlesi malaria cases with hyper- 
parasitemic setting were not frequently found except 
in Malaysian Borneo. Recently, a case of P. knowlesi 
reinfection in peninsular Malaysia was reported, with 
a parasitaemia of 2.0% during the first infection and 
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2.5% during the second infection. P. knowlesi 
infection with extreme hyperparasitaemia, higher than 
that has never been reported in peninsular Malaysia. 
Microscopic identification of P. knowlesi is difficult 
for many laboratory technicians due to the overlapping 
morphology with that of other human malaria parasites, 
such us P. falciparum and P. malariae. Here, the first 
hyperparasitaemia with atypical amoeboid morphology 
in a knowlesi malaria case from peninsular Malaysia 
is reported. Diagnosis was confirmed using micro-
scopic examination of blood smear, polymerase chain 
reaction (PCR) and sequencing.  

The treatment applied with four doses of intravenous 
artesunate at 2.4 mg/kg at 0, 12, 24 and, 48 hours in 
combination  with  oral  doxycycline 100 mg BD for  
1 week duration. Presence of malaria parasites with 
highly amoeboid morphology should not be straight 
forwardly determined as P. vivax, which is often 
accompanied with less fatal outcomes. In view of the 
challenges in diagnosis, healthcare workers should be 
aware  of  such  atypical  amoeboid  morphology  in  
knowlesi  malaria samples. Unlike P. falciparum, the  
 

suppression   of    erythropoietic  activity  in  human  
P. knowlesi infection has not been investigated 
thoroughly   as   to  date.   Moreover,  the  impact  of  
P. knowlesi infection on the integrity of erythropoiesis 
deserves more attention in knowlesi malaria research. 
Previously, cases reported from peninsular Malaysia 
and other places of mainland Southeast Asian region 
were mostly accompanied with low parasitaemia. This 
case report shows that P. knowlesi isolates from the 
mainland Southeast Asian regions are capable of 
causing hyperparasitemic infections. Besides, combina- 
tion of artesunate and doxycyline, can be an alternative 
treatment regime for knowlesi malaria cases.  
The renal function of knowlesi malaria patients 
should be monitored closely throughout the course of 
treatment, even after the parasites are successfully 
cleared from the blood stream. Nevertheless, with 
prompt and appropriate therapeutic intervention, the 
patient has a higher chance of recovery.  
Source: Malaria Journal 2013, 12:88 doi: l0.1186/ 1475-

2875-12-88. 
Contributed by Parasitology Research Division 

                                                          Higher Blood Lead Levels Lower IQ 
 

Children living near toxic waste sites may experience 
higher blood lead levels, resulting in a loss of 
intelligence quotient (IQ) points. Children from lower 
and middle-income countries in Asia who live near 
such sites may also suffer a higher incidence of 
mental retardation.  

Scientists at the Icahn School of Medicine at Mount 
Sinai (New York, NY, USA) collaborating with the 
Blacksmith Institute (New York, NY, USA) measured 
lead levels in soil and drinking water at 200 toxic 
waste sites in 31 countries then estimated the blood 
lead levels in 779,989 children who were potentially 
exposed to lead from these sites in 2010. The blood 
lead levels ranged from 1.5 to 104 µg/dL, with an 
average of 21 µg/dL in children ages four years and 
younger. The average blood lead level in an American 
child is approximately 1.3 µg/dL.  
These higher blood lead levels could result in an 
estimated loss of five to eight IQ points per child 
and an incidence of mild mental retardation in six  
out of every 1,000 children. The condition of mental 
retardation is defined as having an IQ below 70. Kevin 
Chatham-stephens, MD, Pediatric Environmental Health  

Fellow and coauthor of the study, said, “We found an 
average predicted blood lead level of 21 µg/ dL, which 
is very high. Lead has serious, long-term health 
consequences such as the potential to impair cognitive 
development in children and cause mental retardation. 

We have shown that children who were chronically 
exposed to toxic waste sites in lower and middle 
income countries could have had high lead blood 
levels.” Philip Landrigan, MD, MSc, Dean for Global 
Health at the Icahn School of Medicine and coauthor 
of the study, said, “On a global level, this analysis 
highlights the importance of assigning more public 
health resources to identify, evaluate and remediate 
lead-contaminated toxic waste sites in countries like 
India, Philippines and Indonesia. In order to prevent 
further detrimental effects on neurodevelopment in 
children, these countries should create programs to 
identify toxic wastes and reduce lead exposure.” The 
study was presented on May 6, 2013, at the Pediatric 
Academic Societies (PAS) annual meeting held in 
Washington DC (USA).  

Source: LabMedica DAILY CLINICAL LAB NEWS.COM 
Contributed by Blood Programming Division 

                                                                                                   
Tuberculosis Genotyping 

 
What is tuberculosis (TB) genotyping? 

TB genotyping is a laboratory-based approach used to 
analyze the genetic material (e.g., DNA) of 
Mycobacterium tuberculosis, the bacteria that cause 
TB disease. The total genetic content is referred to as 

the genome. Specific sections of the M. tuberculosis 
genome form distinct genetic patterns that help 
distinguish different strains of  M. tuberculosis. 
Why use TB genotyping? 
TB     genotyping    results,   when   combined  with 
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epidemiologic data, help identify persons with TB 
disease involved in the same chain of recent 
transmission. In the same way, TB genotyping helps 
distinguish between persons whose TB disease is the 
result of TB infection that was acquired in the past, as 
compared to recently or newly acquired infection with 
development of TB disease. TB genotyping is a tool 
that can add value to conventional contact investiga- 
tion. Below are some applications: 

• Discover unsuspected transmission relationships 
between TB patients 

• Identify unknown or unusual transmission settings, 
such as bars or clubs, instead of traditional settings 
like home and workplace 

• Uncover inter-jurisdictional transmission 
• Establish criteria for outbreak-related case 

definitions 
• Identify additional persons with TB disease involved 

in an outbreak 
• Determine completeness of contact investigations 
• Detect laboratory cross-contamination event 
• Distinguish recent infection (with development of 

disease) from activation of an old infection  

Since TB prevention and control efforts directed at 
preventing TB transmission are fundamentally 
different from efforts to prevent activation of latent 
TB infection, genotyping offers a powerful tool to 
help direct the application of appropriate efforts. 
Furthermore, TB genotyping allows us to monitor our 
progress toward eliminating TB transmission more 
accurately. 

What laboratory techniques and methods are used in 
the National TB Genotyping Service (NTGS)? 

CDC contracts with two genotyping laboratories to 
provide the NTGS. These laboratories routinely use 
two polymerase chain reaction (PCR) methods on all 
M. tuberculosis isolates: spacer oligonucleotide 
typing (spoligotyping) and variable-number tandem 
repeat of mycobacterial interspersed repetitive units 
(VNTRMIRU). These methods yield digital results 
that can be readily analyzed. A detailed description of 
these methods is available at: http://www. cdc.gov/ tb/ 
genotyping/ Chap3/3_CDCLab_2 Description.htm. 
• Spoligotyping: Identifies the M. tuberculosis 

genotype based on presence or absence of spacer 
sequences  found  in  a direct-repeat region of  
the M. tuberculosis genome where 43 identical 
sequences and 36 base pairs are interspersed by 
spacer sequences. This highly reproducible method 
gives results in a standardized 15-digit code that 
can be easily analyzed and communicated between 
laboratories and TB programs (e.g., 77777777776 
077l). 

• VNTR-MIRU: Distinguishes the M. tuberculosis 
strains by the difference in the number of copies of 
tandem repeats at specific regions, or loci, of the 

M. tuberculosis genome. Like spoligotyping, this 
typing method yields results in a standardized code 
that can be easily analyzed and communicated 
between laboratories and TB programs. A total of 
41 MIRU loci have been reported; however, most 
laboratories target only 12 loci. Newer versions of 
the method at the NTGS laboratories now include 
24 loci, which may increase discriminatory power. 
When laboratories employ the 12-loci method, the 
results are a 12-digit code (e.g., 223225163324); 
24-loci    method   results    in   a   24-digit   code      

    (e.g., 223225163324561333245623). 

• IS6110-based RFLP: This method detects 
variations in a specific section of the M. tuberculosis 
genome called insertion element IS6110. The first 
step  of  RFLP  is  purification of  DNA  from  an  
M. tuberculosis isolate. A restriction enzyme is 
added that cuts the DNA into hundreds of different 
fragments at specific sequences. The fragments are 
separated by size on an agarose gel and transferred 
to a membrane. A probe is then used to detect 
fragments containing IS6110, and the image is 
captured on film. Each copy of IS6110 produces 
one band. IS6110-based RFLP patterns containing 
7 or more bands provide more specificity in 
discriminating between isolates than do patterns 
with 6 or fewer bands. 

What is a TB genotype cluster? 

When two or more M. tuberculosis isolates match by 
genotyping methods (i.e., same spoligotype and 
MIRU patterns), they are referred to as a genotype 
cluster. Patients who are members of the same 
genotype cluster are assumed to have the same strain, 
which may be a surrogate for recent transmission. 
However, genotyping information is only one piece of 
evidence used to determine transmission patterns. 
Genotyping information, epidemiologic linkages 
including spatial (geography) and temporal (time) 
associations, and drug susceptibility results (phenotype) 
can help distinguish recent transmission from 
activation of latent TB infection.  

NTGS laboratories assign unique numbers to clusters 
specifying each spoligotype and MIRU pattern 
combination. For each combination, a national and a 
statespecific designation are assigned. For example, 
all isolates within the United States with an identical 
spoligotype pattern such as 777776777760601 and 
MIRU pattern 224325153323 are assigned a national 
designation such as PCR00015. State-specific designa- 
tions are also used for the same pattern. For example, 
in Arkansas, the state-specific designation for this 
pattern could be AR_010; whereas, in California it 
could be CA_084; in Colorado it could be CO_016; 
and in Nevada it could be NV-016. The national 
designations are designed to help facilitate inter-
jurisdictional communication between TB controllers 



 5

so they don’t have to report 15- and 12-digit numbers; 
whereas, the state designations provide ease of use 
within the jurisdiction. A detailed description of 
cluster designations is available at: http://www.cdc. 
eov/tb/genotyping/Chap3/3_CDCLab4Results.htm. 

How can TB genotyping information help identify 
unsuspected epidemiologic links? 

Patients with TB disease caused by the same strain of 
M. tuberculosis will have matching genotype results. 
If an investigation establishes that two or more TB 
patients with matching genotypes share known 
epidemiologic linkages, this provides good evidence 
that these patients were involved in the same chain of 
recent transmission. However, typically 20%-40% of 
genotype-matched TB cases are not identified as 
being connected by contact investigation.  

During traditional contact investigations, public 
health workers interview TB patients to elicit the 
names of other people who may have been exposed to 
them, and venues in which exposure may have taken 
place. TB patients are often unable or reluctant to 
name all contacts and all places of potential 
transmission. A careful review of public health 
records, genotyping results, contact investigation logs, 
estimated infectious periods, and re-interview of 
patients in a genotype cluster can uncover additional 
potential transmission opportunities. 

How can TB genotyping help in sourcecase 
investigations for pediatric TB cases? 

Pediatric cases are considered sentinel events in that 
they provide evidence of recent TB transmission. 
Source-case investigations can potentially identify 
additional TB cases, confirm suspected transmission 
links between a suspected source case and the child, 
or identify new, previously unsuspected, venues of 
transmission. When a suspected source case is 
identified, genotyping can support evidence of the 
transmission link to the child if the isolates from both 
have matching genotypes. If the investigation yields 
no suspected source case, a review of all genotyping 
results from patients living in the same region as the 
child may identify a genotype match. Also, further 
interviews of patients with matching genotypes may 
reveal the true source for the child's TB. 

In patients with multiple episodes of TB, how will TB 
genotyping help distinguish between reactivation of 
an old infection or recent infection with a new strain? 

Reactivation occurs when a patient with TB is treated 
and cured, but has a subsequent episode of TB disease 
caused by the same strain of M. tuberculosis as the 
previous episode. Reinfection (with development of 
disease) is caused by a second infection with a strain 
that usually has a different genotype from the strain 
that caused the initial episode of TB disease. 

Genotyping the initial isolate and the subsequent 
isolate from the same patient can distinguish between 
these two possibilities. 

How can TB genotyping find or confirm false-positive 
cultures? 
An estimated 2% of all M. tuberculosis cultures 
represent false-positive results. This can occur in  
even the most proficient laboratories for a variety  
of reasons (e.g., mislabeling, cross-contamination). 
A false-positive culture should be suspected when 
patients have a single culture confirmation, clinical 
presentation inconsistent with TB, or no clinical 
improvement despite adequate TB therapy. Public 
health officials must work closely with laboratorians 
and clinicians to gather information to verify or refute 
that suspicion. A false-positive culture investigation is 
a multistep process that requires an investigation of 
the entire path a specimen and isolate take, from 
collection through the final laboratory report. This 
process enables the identification of possible common 
collection or processing points, which, at a given 
point in time, could have resulted in cross-
contamination or mislabeling. 

What is universal TB genotyping? Are we there yet? 

Universal TB genotyping means submitting to the 
genotyping laboratories at least one isolate for every 
culture-confirmed TB case in the country. Universal 
TB genotyping will provide the best understanding of 
the epidemiology of TB transmission within a specific 
TB program's jurisdiction, as well as the entire 
country. It may uncover the greatest number of 
unrecognized outbreaks, clusters, and false-positive 
cultures. In 2004, when the NTGS was initiated, only 
47% of all culturepositive TB cases in the United 
States had genotyping information. In 2007, this 
proportion had increased to 86%. 

How can I receive and manage TB genotyping data 
for my patients? 

The TB Genotyping Information Management System 
(TB-GIMS) will be launched in early 2009 to track 
and manage M. tuberculosis isolate genotyping data. 
TBGIMS links genotyping results to the epidemiologic 
data from surveillance reports; queries and reports can 
be generated for comparing genotyping results locally 
and nationally. In the future, TB-GIMS will generate 
alerts or notifications of suspected recent transmission 
and help identify TB clusters that suggest public 
health action. A more detailed description of TB-
GIMS is available at: http://www.cdc.gov/tb/pubs/ 
tbfactsheets/ gims.htm. 

How much does TB genotyping cost patients or health 
care providers? 

TB genotyping is provided at no cost to patients, 
healthcare   providers, and health departments. CDC  
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also pays for shipping of isolates for genotyping from 
local laboratories to the genotyping laboratories. 
Shipping  labels  are provided  from CDC  to facilitate  

the shipping process. 
Source: http://www.cdc.gov/tb Page 
Contributed by Bacteriology Research Division 
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အသားဝါဘီ ကာကွယ် ဆးထိးနှ ပးြခင်း၊ လိအပ် သာစစ် ဆးမများနှင့် ဓါတ်ခွဲစမ်းသပ်မများြပုလပ် ပးြခင်း၊ 
အသည်း ရာင်အသားဝါဘီပိး/စီပိး သယ် ဆာင် သာလူနာများအား ဆွး နွး၊ အကြပု၊ လမ်းညန်၊ ကသ ပးြခင်းများကိ 
နစ့ဉ်(ရးဖွင့်ရက်) နနက ်၁၀နာရီမှ ည န ၃နာရီအတွင်း ဆာင်ရွက် ပး နပါသည်။ 
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