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INTRODUCTION
* PCR- introduced in 1985

» Detect DNA or RNA specific to infectious
organisms or a disease.

» A simple and rapid, easy-to-use approach.
* Qualitative and quantitative

» Forensic medicine ,prenatal diagnosis and
molecular blology researc

-Saiki RK, Sci 5, Faloona F, ot al, Enzymr plificabonal beta-glob Lol EncEs and restriclion sile analysis lor diagnosis ol sickle cell anemia

Science '-E':Ib IJ: I—1_.b-l
- Mullis KB F:l.-:-:ln:-. A, Spacilic synthesis of DMNA in vitro via a polymerase-catalyzed chain reaction, Methods Encymol 1887 155; 335<350,
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*» PCR can amplify double or single-stranded DNA

» Good for CNS infections —CSF and brain tissues
sterile —monomicrobial infections-less false +ve.

» CSF lacks common inhibitors of NATs -eq,
endonucleases, and exonucleases —less false
neg.



» Targeted PCR-more sensitive than culture or
antigen detection.

» Except for HSV and JC virus-sensitivity of most
molecular tests for CNS inf. is not known.

» Multiplex or panel-based NATs .

* In 2015 FDA approved first commercial
multiplex NAT for community-acquired
meningitis and encephalitis .






PCR...

» High level of agreement with comparator
methods.

» Does not detect all causes of CNS infection

» Does not provide antimicrobial susceptibility
results

» Perform standard CSF bacterial and fungal
cultures when ever indicated despite multiplex
NAT .
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~ FALSE NE(_}_A"I"IVE RESULTS

» Low sensitivity of a laboratory's assay

» Inhibition of amplification ( "bloody tap," CSF fluid
with high number of erythrocytes)

» Failure of the assay to amplify or detect the
intended microorganism in the absence of
inhibition

» Sampling error ( low nucleic acid concentration)

» Failure to test for the causative organism
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FALSE-POSITIVE RESULTS

» Amplification of a contaminating organism in
the specimen .

» Amplification of a non-causative "bystander”

* Amplification of nucleic acid from a latent (not
active) infection

» Lack of specificity of assay primer or probe
sequences



CSF PCR IN SPECIFIC
VIRAL INFECTIONS




- Herpes Slmplex vVirus B

HSE —

* Most imp. cause of sporadic fatal viral
encephalitis in humans

« Effective anti-viral therapy —~ACV

» Until the advent of PCR--brain biopsy(gold
standard )

» HSE-direct comparison has been made
between PCR and brain biopsy.



HSE...

» +Ve CSF PCR -53 of 54 =(98%) patients
with biopsy-proven HSE.

» +\Ve PCR -3/47 (6%) -brain tissue was
culture-negative (class 1).

» Sensitivity -98%

» Specificity - 94%

Lk @i FD litley R, D o he 'rrjn-' sim e caphalilis. application of polymerase chain reaction o cerebrospinal Muid rom brain-biopsied palionts
@ l.':.‘il’l’E_'lalzl'.ll'l wllh s J I | Dis I 1 H'J"—‘“":IJ



HSE...

*» CSF PCR can be recommended as a highly reliable
method of diagnosing HSE without the need for brain
biopsy (Level A).

» Rarely HSV-2- sp. In immunosuppressed patients
and neonatal .

» CSF PCR for both HSV-1 and HSV-2.



HSE...

» Timing of the CSF sample influence the
sensitivity .

» CSF PCR can be negative during the early
and late stages -first 3 and beyond 14 days.

» Yield is highest during the first week .

» Rx. With ACV does not reduce the chances of
PCR detecting during the first week of
infection (Class1)

» ACV should not influence the decision to carry
out a PCR test (Level A).

~Gultond T, Dewiida A, Labart P-E, Caparros-Lefebvra D, Hobar D, Watre P. Sagnificance mnd clinical relsvance of the delection of harpes simpléx vins DMA
by the palymerase chan reaction in cerebrospinal fiusd from patients with presumed encephalitis. Clin infect Dis 1994; 18: T44-T48,

-Wgil Ak, Glager CA, Amad £, Forghani B, Paients wilth suspeciad harpas simplex ancephalitis; relhinking an mitinl negathve polymmerass chain ros

result. Chin Infect DS 2002; 34: 11541157

-DoBiasi RL, Tyler KL. Molecular mothods for diagnosis of viral encophalits, Clin Microbiol Rev 2004; 17 G0i3-925



» Positive CSF PCR-most likely during day
3—14 days (class lll),

*» Recommendation- optimum timing :- 3 to
10 days after symptom onset (level C).

* If Dx. Doubtful -repeat the PCR a few days
later (level B).

» Once acyclovir has been started in PCR
negative susp.HSE- continue for 14 days
unless an alternative diagnosis has been
established (level C).



» Quantitative PCR - not a useful prognostic
marker in an individual patient with HSE .

» Routine use of this technique is not
recommended.

Hiplmarssan &, Granalh F, Forsgren M, Brgting M, Blomguis] P, Sko™ idenberg B. Prognostic value of inbrathecal antibody productson mnd DMA viral load
cerabrospinal fluld of patients with henpes simplex encephaitis. J Meurol 2009; 258 12431251



“Naricella-Zostervirus— ="

» VZV (chickenpox) as a primary infection -
becomes latent in human ganglia.

» Decades later, it can reactivate -herpes zoster
(shingles) - variety of neurological
complications including post-herpetic neuralgia

» PCR has great value particularly in the
absence of the characteristic rash

Slainer |, Kennedy PGE. Pachner AR. Tha neurslropic hefpes vinuses: henpes simplex and Vancela-Sosier. Lancet Neunsd 2D07; 62 10151028



VZV...

* PCR may reveal -VZV in cases of encephalitis of
unknown cause .

« Examine the CSF by VZV PCR in such cases.

« VZV was reported to comprise as much as 29% of all
confirmed or probable etiological agents in a
retrospective study of 3231 cases of CNS symptoms
of suspected viral origin.(Class Il).

» Sensitivity and specificity - 80% and 98%,
respectively .

Magel MA, Gilden DH. The profean newnghogic manfestations of Varcella-Loster virus. Chavel Chn J Med 2007, 74 488-504
Koskinimi M. Ramalaita T, Piiparinan H. ol al Infoctions of the contral nonsous systom of suspaciadviral origin: a collaborative study from Finland. J Neunovinc!
2001 7: 4D0-408



» PCR has played a crucial role in diagnosing
neurological conditions caused by VZV
without rash

1. VZV vasculopathy,

2. Zoster sine herpete,

5. Myelopathy,
Meningoencephalitis, and

5. Polyneuritis .



» Think of the diagnosis as a credible possibility.

» CSF PCR for VZV DNA should be the first
investigation of choice in such cases (Level C)

» CSF PCR has been reported as being of lesser
diagnostic value as the detection of anti-VZV IgG in
the CSF (Class lll)

» Appropriate Ix. are CSF and peri. blood PCR for
VZV DNA and measurement of anti-VZV IgG in the
CSF (Level C)

Mal 1tl bA, Gildan D'H'I hei ogic manifest |:-
Kennedy PGE, Za ging I ale = |t would be rash to | it P urolc
b }en DH, Ben '|LI L r'.I MEC | I:II DeMasier ‘1I:|'< Sar un.n_'l Yo "'- i ThET

xic disaase produced by varicella zoster vieus. J Nourod Sci '-f.*-*'] 169; 140="144,

Aed2007: T4: 480-504

ebrosginal flusd antiviral anlibody n the diagnosis of




CYTOMEGALOVIRUS —

» PCR-rapid and reliable investigative tool for CNS
CMYV infections — sp. in AIDS patients .

1. Encephalitis and
Ventriculitis,

Acute polyradiculopathy,
Myeloradiculopathy,

= W N
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5. Peripheral neuropathy, and

5. Retinitis
=Cmngue P, Cleator GM., Weber T, ot al, Disgnosis and dinical managemant of nauralogical disorders caused by cytomegalovires in AIDS palients, European
Lini r.-n-“J rlcu:la cion on vings meningdis: and ancaphalitis. J Newovinl 1998; 4: 120-132

~Wigll DG Sp """ r 34, Dis st of human cytomagalovirus cintral nervous Syslem disease in AIDS palents by DNA ampldication from carebrosginal fluid, J
Infect Dis 1882 Il':ltl 141 L—' I':|



» Sensitivity = 92% and specificity = 94% were
reported in one study .

» The use of CMV CSF PCR on the of patients
with suspected CMV-associated neurological
disease is recommended (level B).

* Quantitative CMV PCR - to determine viral load
-correlate with disease severity and monitor the
efficacy of anti-viral therapy .

d'Arminio Montforte A, Cingue P, Vago L, et al. A comparison of brain biopsy and C5F-PCR in the diagnosis of CNS lesions in AIDS patients. J Meurol 1667
244; 3538

Ginocchio CC. Laborxlory diagnosis ol human cytesmegalovines (HCMVY) central nervous sysiem dissass in AIDS palients. Inl J Anbimicrob Agents 2000; 16
447453



~—Epstein—Barr virus

» PCR has value in identifying EBV - especially in
immunocompromised patents (HIV) - risk of
developing primary CNS lymphoma .

1. Encephalitis

2. Aseptic neuritis,

Cerebellar ataxia

Myelitis

5. Peripheral nerve disorders -acute radicultis,

radiculoplexopathy, acute autonomic neuropathy,
GBS, and cranial neuropathies .

:[35- \_,\_

Cingmia P, Brytting M. Viago L. o al. Epsisin-Barrdmus DNA in corsbrospinal fusd from patisnts with AIDS-related primary lymiphoma of the cantral nersos
syslem, Lancel 1993; 3432 398-401
Majid A, Galetia 5L, Sweenay G, at al. Epstein—Bam wrus myeiradiculitis and encephalomysloradiculits. Bram 2002; 125 158163
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* In AIDS patients with a suspected CNS inv.,
the sensitivity of CSF EBV PCR = 97% in one
study* and almost 100% overall ** and =
98.5% specificity

» Quantitative PCR - to predict the risk of
developing non-Hodgkin CNS lymphoma and
for monitoring the effects of chemotherapy .

-1 Armninio Montforte A, Cingue P, \ '|c|: L at al. A comparison .;.r I:r's n r.--:|:|5 and LSF PCR in the u-:'l:;"us..s of CNS lesaons in AIDS patients. J Neurol 1997
244: 35=38, 34, Cingue F" Erg,-ll ng M, Vago L. el s I Epsinin=Ba s ONA In cercbrosping Nuid from patiends with AIDS-redated primary lymiphoma of the
central pErvous sysiem. Lancsl 1893, 2 -IH 396101

-DaBiasi RL Tu: KL. Molecular mathods f-.'-r _1 agnosis of viral encephalitis. Chin Microbi -:-l Re 2004; 1T UB— 12::

-Cinque P, Bossodasco 5, Lundkvist A Molecular analysis of cerebrospinal Tuid in viral dis o thi wralngrsous Sysiem., J Chn Virod 2003; 26 1=28



~——Enteroviruses

» Enteroviruses (EV) - RNA viruses

» Major human pathogens

» Subgroups- poliovirus, coxsackievirus, and
echoviruses .

» Children are more commonly affected

» Dis. spectrum-non-specific febrile iliness,

aseptic meningitis, and encephalitis and chronic
meningoencephalitis(immunocompromised

pts.) .



BV

» Highly effective both in terms of accurate
diagnosis and improved patient management.

» RT-PCR for EV - rapid and very accurate
diagnosis <24 h and much more quickly than
is possible with standard viral culture (Class

I1).

» Sensitivity -86—-90% and a specificity of 92—
100%

-Rotbart HA, Sawyer MH, Fasl 5, ot al. Diagnosis of enleroviral meningitis by using PCR with a colormatric microwall dedection assay. J Clin Microbiol 1864, 32
2590=2592

-Smwyer MH, Holland O, Ainlablian M, Connar D, Keyser EF, Waecker MJ Jr. Diagnasis ol eniemwvirsl ceniral nervous sysiem infecton by palymerase chasn
reaction during a large community oulbreak. J Pediatr Infect Dis 1994 13: 177182



» PCR of specimens from the respiratory and
gastro-intestinal tracts yielded higher results
than did CSF.

» In any patient, child, or adult- with features
of meningoencephalitis - prompt analysis of
the CSF PCR for EV, is recommended
(Level B).



=€ Virus —

» JC Virus (JCV) is a polyoma virus that is the
causative agent of PML — mainly in AIDS.

» Natalizumab therapy in MS patients .

* The use of CSF PCR to detect JCV DNA has
superseded brain biopsy

» sensitivity-50 —-82% ,specificity 98.5-100%
(Class ).

~Banger J, Concha M. Progréssive miulliiocsl leukoencaphalopathy: the evolulion of a disease once considened rars. | Neuroviral 1995, 1: 5=18

-Slminer |. Quantitative risk-benafit analysis of natalizumab. Neurology 20049 T2: 1791-1702.

Waebar T, Turner RW, Frye 5, of al. Progressive mullifocal leukoencephalopathy dsignosed by amplfication of JC virus-specific DNA from cerebraspirl Buid
A0S 1884; 8: 48=5T

“Hralnik L), Bodon D, Mai VX, Lord Cl. Latvin NL. JC virus DNA load in patients with and without progressive multifocal lsukoesncephalopathy. Naurology
19540; 52: 253-260



*» In a suspected case of PML, a CSF specimen
should be analyzed for JCV DNA using PCR
(Level B).

* In PCR negative cases-brain biopsy should be
seriously considered for Def. Dx.

» CSF JC virus loads is inversely related to
survival times .and lower CSF JC virus loads
are predictive of longer survival times in PML
[52]. JC virus loads have also been used to
monitor the effects of antiviral therapy in PML
patients .
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Human immunodeficiency virus

» Diagnosis - peripheral blood

* Quantitative PCR to assess neurological
involvement in HIV infection such as HAD and
encephalitis

» Can also be used to monitor therapy
» CSF viral load decreases -following HAART

Meisbhur JC. MeClernon DR, Cronin MF, ot al, Relaionship between human immunodeficiency virusassociabed demants and viral load in cerebrospina
Muid and brain. Ann Neurol 1897 42: 689-608.

Cinqua P, Bestett A, Morel P, Presi 5. Molocular analysis of corabrospinal fluid: patential foe the stludy of HIV-1 infection of the central nenous systom
J Meuravira | 20040, 6; 595-5102
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Human T-cell lymphotropic virus-1

» Associated with tropical spastic paraparesis
and HTLV-1-associated myelopathy.

» PCR has been shown to have a role in the
diagnosis of these conditions.

» A combination of CSF PCR for proviral DNA
and the antibody index for intrathecal anti-
HTLV-1 antibody synthesis has been reported
as providing consistent criteria for the diagnosis
of these two neurological conditions

» Sensitivity and specificity of 99.4% and 98.5%,
compared to western blot analysis( class llI,
Level C)



Format Abstract « Send to»

Scand J Infect Dis. 2008:40(10):815-20. dot: 10.1080/00365540802227102
Usefulness of RT-PCR for the diagnosis of Japanese encephalitis in clinical samples.

SwamiR', Ratho RK, Mishra B Sinh MP.
# Author information

Abstract

The present study was camied out between July 2003 and December 2003 in PGIMER, Chandigarh, India and aimed to compare IgM
capture ELISA and nested RT-PCR for the diagnosis of Japanese encephalitis (JE). The samples collected were cerebrospinal fluid
and blood from 40 febrile patients with encephaltis (n=40. group 1) and biood samples from febrile patients without encephaliis
residing in JE endemic areas (n=43, group If). Overall, in CSF samples JE specific RNA was detected in 9/40 (22.5%), while 7/26
(25%) patients showed the presence of specific IoM antibodies. Only 28 CSF samples could be subjected to both RT-PCR and IgM

and, among these, 13 cases were found to be confirmed JE based on Igh andior RT-PCR positivity. Amang the confirmed cases, b
(6/13, 46.5%) could be detected by RT-PCR alone, 4 (4/13, 30.7%) by IgM capture ELISA and 3 (3113, 23.1%) patients were positiv
by both the methods. Allthe RT-PCR posiive cases had presented within 5 d of onset of ilness. The serum samples of only 16

patients in group | could be tested for IgM antibodies and 3 (31.25%) were found to be positive, while in group I, 11.1% (5/45)
positivity was observed. JE specific RNA could not be detected in serum samples of either group of patients. This study highlights the
need for camying out RT-PCR in CSF samples, compared to IgM antibady detection, for the early detection of JEV.



Table | Recommendations for the use of PCR for the diagnosis of CNS viral infections

Reported sensitivity and speaificity of
Virus CSF PCR Evidence class and level of recommendation
Plerpes simplex virus (HSV}I 96% and 99% [15] Class | Level A
Encephalitis May be false negatives during first 3 days
Vanicella-Zoster virus (VZV) 80 and 98% [25] Class [I1 Level C
CSF anti-VZV 1gG more sensitive than PCR in VZV
vasculopathy
Cytomegalovirus (CMV) 02% and 94% [32] Class [1 Level B
Quantitative PCR may also be clinically usefial
Epstein-Barr Virus (EBV) 97-100% and 98.5% [33,34,36] Class [V Level C
Quantitative PCR may also be clinically usefil
Enteroviruses 31-95% and 92-100% [37,40, 41] Class [I Level B
JC virus (JCV) 50-82% and 98.5-100% [48-50] Class II Level B
Quantitative PCR may also be clinically usefil
Human immunodefidency virus Diagnoss will aiready have beenmade  CSF viral load 2 useful ool in assessing neurological
(HIV) on the blood involvement
Human T-cell lymphotropse Virus 75-59.4% and 98.5% [40,57] Class [11 Level C
{HTLV-1) Combination of CSF PCR and anti-HTLV-1 antibody
index

useful in diagnosis




Bacteria



Bacteria

» PCR- available for the past two decades.

» Conventional diagnostic methods are time
consuming ,may be negative or non-diagnostic.

* Prior empirical AB Rx —Neg. microscopy and culture

» CSF-immunology may not always distinguish
between an active infection and previous exposure
or partially treated remote infection.



* PCR results - within 24-36 hr. [may be as low
as1.5 hr.] and utilize low volume of CSF (1 ml)

» Real-time quantitative multiplex PCR -highly
sensitive technique - can detect as few as

|. 2 copies of N. meningitidis,
Strep.pneumoniae, and E. coli,

2. 16 copies of Listeria monocytogenes,
28 copies of group B streptococcus

Chiba N, Murayama 5Y, Morogumi M, ot al, Rapid deloclion of cighl causaltive pathogens for the disgnosis of bacional maningilis by resd-lima PCR. J

rfect Chiam:
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Acute meningitis

» Currently available PCR methods detect Hemophilus
influenzae, N. meningitidis, S. pneumoniae, L.
monocytogenes in CSF

» Sensitivity of 87— 100% and specificity of 98—-100%

* Presently, quantitative multiplex RT-PCR appears to be
the preferred technology for acute bacterial meningitis

» Negative bacterial PCR assay virtually excludes the
diagnosis

Saravolatz LD, Mangor O, VandorVolde N, Pawlak J, Balian B, Broad range bacienial polymorase chain reaction for pady dobection of bacierial maningitis. Clin

Infect Dis 2003, 36: 40-15



Chronic meningitis
» TBM remains a major challenge, both in adults and in
children
» Low sensitivity of smear positivity (<10%)
» Prolonged period of culture time

* Quantitative RT-PCR - increase diagnostic yield in
TBM.

» Sensitivity of PCR-based tests in CSF - 46% to 66%
and specificity from 97% to 99% .



\

1TBM

» A novel RT-PCR-based rapid detection method
(Xpert MTB/RIF assay)- easy to use and
shown great promise in identifying drug-
resistant .

* |ts value in the detection of drug-resistant
mycobacterial strains in CSF samples is yet to
be tested.

Halb D, Jones M, Siory E, et al. Rapid delection of Mycobacterium luberculosis and rifampicin resistance by use of on-damand, near patient technolog

Microbial 2010; 48: 230237

gy J Clin



TBM

» PCR-based methods are as prone as
conventional cultures for cross-contamination

» Diagnostic specificity may be compromised in
endemic areas .

» May be falsely positive

"-|w1 Hed I"F Caws M. Chau TT, et al. Compasnison I:I convanti nll ac Ierult»r:.w hn n- acid amplific 1I-'m |'n|:|lltﬁn cobacierium direct lest) for
disgnosis of ubsrculows meningitis baelone and ule apban of anbubsrculous chimg apy. J Chin Micfobiol 2004: 42; 961002



* Negative CSF PCR result does not exclude the
diagnosis of neurotuberculosis in an appropriate
clinical setting when supported by the CSF and

imaging data.

» Mycobacterial DNA may persist for up to a month in
CSF after starting therapy

» Repeat quantitative rt-pcr test may aid to diagnosis
even if initial PCR result is negative
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(ptJd Tubers Ling Dis. 2016 May;20(5)625-30. dor 10 5588400 150741

Multitargeted loop-mediated isothermal amplification for rapid diagnosis of tuberculous
meningitis.

Modi ', Sharma K*. Sharms M7, Sharma 47, Shama N*, Sharma ', Ray £2. Varma §7.

# Author information

Abstract

SETTING: Rapid and accurale diagnosis of fuberculous meningitis (TBM) is imperative for the optimal managemznt of palients. Loop-

mediated isothermal amplification (LAMP) s a promising nucieic-acid amplification assay, especially for resource-poor, endemic
couniries.

OBJECTIVE: Evaluating LAMP assay using insertion sequence (1S) 6110 and MPB64 targets for the Mycobacterium tuberculosis
complex (MTC) for the rapid diagnosis of TBM. Results were compared with culture and the composite reference standard.

DESIGH: The LAMP assay was performed using six MTC-specific primers each for 156110 and MPBG4 on the cerebrospinal fluld of 150
TBM patients (50 confirmed, 100 suspecied) and 100 non-TBM control subjects

RESULTS: Multitargeted LAMP had a sensitivity and specificity of 96% and 100% for confirmed (50 culture-positive) TBM cases, The
sensitivity of 156110 palvmerase chain reaction (PCR), 1S6110 LAMP and MPBS&4 LAMP for probable cases was respectively 70 (T0%),
{78%) and 82 (B2%). In a totalof 1 patients, the overall sensiivily of micrascopy, |
nd the multitargeted LAMP was respectively 4%, 74 6%, B2 7%, B6.7% and 88%. The specificity for all Was 100%. Six cases were

ssed by 156110 LAMP and two cases by MPB64 LAMP
NCLUSION: The LAMP assay using two targets is a promising and accurate technique for the rapid diagnosts of TBM

PAID: ZTOB4516 DOV 10 55BR5 15 0741
[ ad for MEDLINE]



Recommendation

» The diagnostic yield -influenced by the time to
test after initiation of antibiotic therapy.

» Repeating CSF PCR within first 3 weeks may
aid diagnosis in tuberculous meningitis if the
initial result is negative (Class IV, Grade C).

» CSF- PCR is not presently a validated
diagnostic test for Lyme neuroborreliosis (Class
IV, Grade C)



* In cases of suspected meningococcal meningitis, an
early microbiological diagnosis is necessary - to
prevent secondary cases.

» However, PCR based diagnostic tools should be
used as an adjunct



Recommendations

» Quantitative RT-PCR is a valuable adjunct for
diagnosis of bacterial meningitis and is
recommended for routinevbuse in CSF samples
(class Il, grade A)

» Direct microscopy and culture remain the gold
standard of bacterial infections of central nervous
system where feasible and current bacterial PCR
tests do not replace them (class Il grade A).



Parasites

* PCR can directly detect parasite DNA/RNA - highly
sensitive and specific, is still too expensive.

* In immuno-compromised patients, indirect diagnostic
methods (serology for antibody detection, etc.) have
a very low sensitivity.

» PCR is essential for earliest possible diagnosis and
management.



Parasites...

» diagnosis -rests upon clinical signs and symptoms,
clinical history, travel history including geographic
exposure and, finally, on laboratory techniques

» The primary tests-particularly in tropical, resource-
poor areas, have not changed during the past
decades.



Parasites...

» Light microscopy still being the diagnostic mainstay.

» Indirect methods, (serology), can not distinguish
between past, latent, reactivated, or acute infection
and are of little use in ascertaining therapy response
or for prognosis.



Parasites...

* PCR and RT-PCR have been introduced only in
cerebral toxoplasmosis for routine diagnosis in
immuno-compromised patients.

» The other molecular-based assays have not yet
replaced serology or light microscopy.

» they cannot yet replace fully (with the exception of
toxoplasmosis) the light microscopy or serology



* in helminthic diseases, the direct visualization or
detection of the helminths still represents the gold
standard.



Recommendations

» Microscopy and serology show many limitations .

*» PCR can detect infestations or infections from
samples with very low burden of parasites

» Higher sensitivity and enhanced specificity
compared with existing diagnostic tests.

» Used as the reference diagnostic tool in european
laboratories and research purposes in tropical areas.
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Table 3 Use of PCR for the disg

of €5 helmizih

M el arbasedd diagrostic Evidiersce:
Tlelowimib O muamalestafon tiechnsgue chasn Ryl i on
dmpoarmgyhe  Eosimophilic mesngiis Mulzipdes PCR [1.23] n
can v Looprmedistod iiothermal
amplification asay [124]
Erdimiimrus Cyuts eelnogorconds | spas-oocupmng Dharect-PCR [ 125] w
B e mbrscrani g
cyslh
Filarial species  Lymphatic filariosis, rarcly: newnfilariass Realtime PCR [126] v
Wuchorars foerebeal
bramewf, larva migerans i
Brugien malayi
Parupammis Spaoe-ocoupying iniromnial cys Multipdex ICR [127) m
s Prremc Lowp-medisted isothermal
aanplificalaon [ 125
Schiatunaiing Space-ovcupying granuboms intyseicheal PCR [126,130] i
. andd spimal Reaktmme PCR [1M.133
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FUNGAL INFECTIONS
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Fungal infections

» CNS infection can be the consequence of
disseminated infection or CNS confined.

* The incidence Tng immunocompromized individuals.

» Positive cultures together with microscopy,
antigen/antibody testing in serum, and CSF are the
diagnostic ‘gold standard’.



Major Drawbacks

» Slow growth
» cross-reactivity in case of Ag detection

* inadequate immune response are
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Histoplasmosis (Histoplasma

capsulatum)

* most common endemic mycosis in Europe
» Fungal culture is the gold standard

* antigen and antibodies can be determined in CSF
for diagnosis.

» A limited number of studies evaluated the value of
PCR in CNS histoplasmosis (class V)

» no commercial kit available for routine use.

i

Ashbes HR, Evans EG. Vivianl MA, el al. Hesloplasmaosis in Europe: report on an epidemiological survey from the Evropean Confederation of Madical
oup, & 20



— =" —

-Cryptococcosis

» Chronic basal meningitis is the most frequent CNS
manifestation

» Culture alone is generally not the method of choice.

» The diagnostic mainstay is antigen detection with
>90% sensitivity and specificity .

ol



* India ink stain is diagnostic in 80% of AIDS and 50%
In iImmunocompetant pt.

* There are five studies using PCR for the diagnosis of
CNS cryptococcosis, three with evidence class |l
and two evidence class V.

» PCR and EIA had a sensitivity and specificity of
100%. A 100% sensitivity was
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Recommendation

» CSF PCR for the diagnosis of suspected CNS
Cryptococcosis and CNS Aspergillosis in addition to
the routine methods is likely to be of value (level C
recommendations).

* There are class |V evidence for CSF CNS
Histoplasmosis, Coccidioides, and Candida and
CNS mucormycosis.

» There is no enough evidence to recommend the use
of PCR as a routine diagnostic tool in these cases.



Costs of commonly used PCR in India

*» HSV-1 = 3700

» HSV-2 = 3700

* Interovirus PCR = 4000

» CMV Quanti. = 8600

* CMV Quali. = 3900

* TB PCR = 2000

* Meningitis panel [HI/NM/SP] = 4700
» Cryptococcal Neo. PCR = 9500

_’_-.-_.____’_‘__.,—'-'_;.':.";:5 =



Other uses

* Down syndrome- A duplex real-time PCR assay, -DSCR4
gene on chromosome 21-rapid prenatal diagnosis of Down
syndrome from amniotic fluid samples (Zhu et al. 2009 ).

» 100% sensitivity and 99.7% speci ficity (Ehrich et al. 2011 )

* DMD/BMD- Multiplex PCR represents a sensitive and
accurate method for deletion detection of most of the cases
of DMD and BMD.



Spinal Muscular Atrophy-

» Molecular diagnosis of spinal muscular atrophy is based
on use of PCR methods for detection of mutations in
survival motor neuron 1 (SMN1) gene, .

Triple Repeat Disorders-

» based on PCR amplification of the triple repeat in
genomic DNA obtained from peripheral blood nucleated
cells.

* CMT



Conclusion

* Ability to provide diagnosis by PCR varies according
to the group of pathogens

* Viruses >bacterial >protozoal infections and
helminthic infestations >fungal infections

» More clinical research is required to test and
eventually confirm its role in this group of infections.



Thank you
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