
Diagnostic Challenges in Sepsis 
meningitis syndrome



Definitions:
Severe inflammatory response syndrome (SIRS) is a poor
regulation of immune system.
In SIRS, production of inflammatory mediators ( Cytokines,
monokines) interleukines and even activation of
Coagulation fibrinolysis Causes a Storm in immune system
and the result is mis homestasis, in which leak from
cappillary beds Can Causes organ dysfunction, Which is not
Corrected by fluid resuscitation. Usually in SIRS, There is
no a definite source of infection SIRS Can occur in
pancreatitis, severe burns Traumas and autoimmune
diseases.



Sepsis Syndrome: Sepsis and SIRS have many 
Similarities in presentation but  in sepsis there is an 
apparent source of infection or a hidden one:
Sepsis is really a dysregulation of immune system is 
really a dys regulation of immune (inflammatory)  
System which result organ dysfunction, Death and if the 
patient survive severe (bad) sequellae persists. 



Common Clinical Presentation:
Hyperthermia fever >38.3C and/or hypothermia 
No fever  36C
Systolic blood pressure  100 
hypotension/Hypovolemic/or septic shock
PaO2  100
WBC ≥ 12000 Leukocytosis and/or WBC  4000 
Leukopenia with a shift to the left
In early phase there is Thrmobocytopenia
Creatinine level ≥ 2.5 mg/dl



Meningitis:
Meningitis is the aseptic inflammation and/or Acute 
pyogenic infection of the Leptomeninges.
Meninges are 3 Layered membrane which protect 
neuroxis from shock, The inner most layer is pia mater 
which is a delicate layer adhere to brain and the outer 
most layer is the Dura matter which is a fibrose tissue 
adhere to skull ( interior surface) 





Arachnoid layer is villus type layer in between in
which in the space beneath ( Subarachnoid space)
a clear fluid secreted by the choroid plexus called
cerebrospinal fluid (CSF) is continuously fellow
and reabsorb by arachnoid villi in to the sagittal
vein.



Cerebrospinal fluid also acts as shock absorbent
and protect brain and spiral cord. but it also play
a role in nutrients and metabolic waste transfer.
Choroid plexuses is a complex capillary system
in which there is tight junction between the
Endothelium nothing can penetrate form it to the
CSF ( No immunoglobulin's, No cells) This is
Called Blood brain barrier (BBB)



When integrity of BBB is disrupted in
inflammation and Traumas viruses bacteria can
enter subarachnoid space and CSF and then an
acute pyogenic infection or an aseptic
meningitis ensure.
Sometimes pyogenic meningitis is followed by
sepsis and the reverse phenomena may also
occur.



SIRS, sepsis severe sepsis, septic shock and meningitis
are the most real urgency in Medicine , Some times
when they are diagnosed there is too late to save the
life of the patient.
In sepsis syndrome (Meningitis also) every hour delay
increase the mortality morbidity 7.6% or more.
In sepsis and severe sepsis the prognosis is not due to
the severity of infection but to the stormy inflammatory
response reaction.



In any mentioned conditions all
laboratory work up should be done as
soon as possible and every Lab evidence
be reported to the physician and
infectious specialist promptly to start
treatment.



Infection processes which may lead 
to sepsis syndrome

‐ Pneumonitis Lobar and/or diffuse 
‐ Urosepsis Mainly when upper urinary system is 

involved.
‐ Meningitis specially when pyogenic bacteria are the 

causative agent.
‐ Peritonitis in surgery accidents and primary 

peritonitis by strep pneumonia?
‐ Joint artheritis esepically when staph aurous and/or 

Brain abscess, when both aerobic and anaerobic 
organisms are involved.

‐ Infected clots in Deep vein thrombosis by anaerobic 
bacteria.



- Acute and subacute endocarditis
especially when vancomycin resistance
enterococci are involved.

- Acute endocarditis when an over
whelming infection are present as
vegetation on heart valves.

- Soft tissue acute infection especially in
patients with IDDM.



Laboratory Title work up In sepsis 
meningitis syndrome

Blood culture collection preferably by automation -
Bactec BD and/or by conventional.
Please take blood for culture before anti biotic therapy
and if the patient is on Drug use standard bottle of
Bactec. Because it contain resins that absorb antibiotic
remainder.
Check the blood culture bottle after 5-8 hours and look
for any alarm of growth.
In cases suspected to fastidious organism a nutrient
called FOS added to Bactec (BD) which help growth in
a shorter time.



In cases of pneumonia, take a deeply coughed
specimen (sputum) prepare a smear to confirm
real sputum.
In cases suspected to tuberculosis take 3
successive sputum for acid fast staining and
send to referral laboratory for culture and
molecular (PCR) for mycobacterium
tuberculosis complex liquid culture medium 7H
is preferred for TB



Culture the sputum on blood agar, choclate agar
incubate at 35C for 24 hour.
Strep pneumonia, klebseilla pneumonia and
pseudomonas aeroginosa in cystic fibrosis should
be considered.
In cases of pneumonia caused by chlamydia
trachomatis, Legionella pneumophila PCR is
recommended because the above mentored
organism need special culture medium and their
Lab diagnosis is difficult.



In uro sepsis send a clean voided urine for urine 
culture (UC) and UA.
If urine active (more than 6 WBC/HPF) positive 
nitrate test and + leukocyte esterase help the diagnosis 
in UTI.
In time when the urine is active for bacteria Do a 
direct sensitivity testing of urine, This may give result 
in 8-10 hour.
Transfer a 5uL () of urine by sterile sampler tip to 
API 20 E  and read the result after 16-18 hours.
By this Lab approach you have results 24 hours sooner 
than conventional method.



Laboratory work up in meningitis syndrome:
- Meningitis syndrome especially acute state is one the

most urgent in medicine. CSF should be taken in 3
sterile tube and labored as 1,2,3 when a suspected case
come to ER or in word a red line should be opened
between ward and microbiology, Laboratory and the
Lab should be announced that a CSF is in the way.

- CSF should be send to the Lab as soon as possible,
Handle and Transport should be done by authorized
personnel avoid CSF from extreme of heat.



- The CSF tube No.1 is used for cell count and 
diffrentional.

- - denote if the CSF is cross blood( Traumatized tap) 
xanthochroid ( Light yellow to pink) due to 
intracranial Hemorrhage. Cloudy (duet) proliferation 
of Bacteria and many cells.

Deep yellow due to jaundice and       bilirubin.
- Blue green due to contamination with pseudomonas 

aeroginosa.
- Milky due to increased level of lipids.
- Smoky due to bacterial growth.



From the tube No1 cell count and diff should be done. if
immature cell due to proliferation of blood dyscrasia should be
reported.
• In normal condition there is no any cell in CSF but in

children or neonate 1-5 mononuclear (Lymphocyte) can be
seen.

• In cases of acute viral meningitis at first there is increase in
neutrophils number but very soon they are changed with
lymphocyte the number of cells can be counted 100-500/mm
in viral meningitis.

• In cases of fungal and TB meningitis the cell count may be
10-100 with predominance of lymphocyte and mononuclear
but PMNS also can be seen.



In acute pyogenic bacterial meningitis cell count may
be 50-1000 with a predominance of PMNs  80%
In some neutropenic patient there may be no
significant pleocytosis in CSF (pausicellularity)



Tube no.2 is usually read for culture centrifuge CSF for at 
least is minutes aspirate the supernatant fluid and culture 
200-300 of CSF  sediment to each medium BA,CA and 
thio or TSB.
Prepare 3 smear from the sediment and try to stain with 
simple stain (methylene blue) Gram stain as a differential 
staining of available acridine orange ( fluorescent) stain 
the result of staining may give the most rapid sensitive 
and reliable and should be reported to GP and or 
infectious espesialist promptly.



From the supernatant do direct antigen testing for 
hemophilus influenza (HIb) strep pneumonia 
polyvalent sera.
- Neisseria meningitidis:
These 3 mentioned organisms are the most prevalent 
in children young adults, adults age.
- In neonate age 0-29 days Escherichia coli (E coli), 
Listeria monocytogenes strep group B (Strep 
agalactiae) can be seen frequently.



In old age (Geriatrics) and also in immune
compromised host, Transplant patient.
- Listeria monocytogenes, Cons, Enterobacteiaceae

(E coli etc…) can be isolated.
- In HIV and transplant patient Cryptococcus neo

formans, fungi and MDRMTB can be isolated.



• Seroimmunology on CSF in meningitis syndrome
• Because acute meningitis (Whether bacterial viral) is

acute inflammatory process the following acute phase
reactant increase.

• C-reactive protein CRP which is better to determine it
quantitively.

Although it can’t discriminate between septic VS aseptic
meningitis, it raise is an alarm that an inflammation is in the
way.
• Fibrinogen level increase and should be determine fiber

or it fragment (FDP) in every case of SIRS, sepsis and
meningitis (D-Dimer etc…)

• Procalcitonin Although is not so new biomarker but
nowadays there is impression on it to be done when acute
pyogenic process VS aseptic inflammation is to be ruled
out.

• Detremination and identification of cytokine, monokines.



- Blood and CSF chemistry in sepsis meningitis syndrome
- Lactate can be determined in blood and CSF
Lactate is usually increased in infections (acute process)
- Troponin I and/or Troponin T to R/O cardiac accident especially 

in SIRS and sepsis 
- Blood gas PaO2 / PaCo2 PH

These parameter may show dramatic variation in SIRS 
and septic shock.

- Serum electrolyte , 
- Serum creatinine in SIRS and Sepsis due to organ dysfunction 

(kidney) Cr increases to more than 2.5mg/dl
- Blood sugar especially in patient with IDDM and DDM



- Proteins determination in CSF and body
fluids.

- Normally the amount of protein (Total) in
CSF is 15-45mg/dl increase of inflammation
and meningitis secretions of protein from
Blood brain barrier occur in the
subarachnoid space (CSF)in acute infections
(Bacterial,Fungal) protein level increase
even to 100mg/dl or more.

Decrease of protein level is not clinically
significant and if may be due lower metabolic
rate etc…



Emergin technologies application in diagnosis of sepsis meningitis.
Fluorescence in situ hybridization (FISH) by using nucleic acid peptide 
probe and this especial fluorescent microscope. The pathogenic and 
invading microbes can be identified in  90 minutes.
Quick FISH system give results in 60 minutes. Immage of NAP - FISH



General process of fluorescent in situ hybridization (FISH) used for bacterial 
pathogen identification. First, an infected tissue sample is taken from the 
patient. Then an oligonucleotide complementary to the suspected 
pathogen’s genetic code is synthesized and chemically tagged with a 
fluorescent probe. The tissue sample is chemically treated in order to make 
the cell membranes permeable to the fluorescently tagged oligonucleotide. 
The fluorescent tag is then added and only binds to the complementary DNA 
of the suspected pathogen. If the pathogen is present in the tissue sample, 
then the pathogen’s cells will fluoresce after treatment with the tagged 
oligonucleotide. No other cells will glow.



Phoenix system (BD) which is a PCR based closed
system is very help ful both in rapid identification of
infecting germs and multidrug resistance bugs. It give
result within 1-2 hours.



Matrix assisted Laser desorption ionization time of flight 
mass spectrometry ( MALDI – ToF MASS) 


