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Evolution of the techniques in
the virology lab



Techniques : "Classic" methods
Ag detection Viral culture Serology

HSV 1-2 direct examination (DE)                  +                            +, ...

VZV                             DE                              +/- +

CMV               Ag pp65 (blood)                            +                               +

DE

EBV                              NA                             NA                            +

HHV6                           NA                             coculture +

HHV7                           NA                               NA                          +, but ...

HHV8                           NA                               NA                            +



Techniques : Molecular methods

• Detection and quantification of herpesviruses
• Rapid evolution of molecular diagnosis

techniques



PCR end point : detection quantification



Techniques : Molecular methods – quantification 
Real time PCR (detection and quantification)



Rapid viral culture / Real time PCR (711 specimens)

• throat, cutaneous, genital swabs (% positive)*

HSV1 HSV2 VZV CMV

Culture          19              10.8         4.6          14

RT-PCR        21.4           14.5         7.4          19.8

* most of them associated with lesions





Real time PCR / nested PCR comparison in patients 
suspected of HSV2 meningitis

N pts RT nested

HSV2 meningitis total 65 52 (80%)              47 (72%)

primary 38                    33 (87%)             33 (87%)

recurrent 27                    19 (70%) 14 (52%)

Aseptic meningitis* 45                      1                     0

* 2 VZV +

(- for borrelia, TBE, HSV1)

Franzen-Röhl, 2007



Prevalence of viruses detected in the CSF by PCR (1995-2001)

Real time PCR

Virus N of PCR + in CSF samples (576)
EV                                          409 (71%)

HSV1 54 (9,4%)

CMV 41 (7,1%)

VZV 29 (5%) 26% = Herpesviruses

HSV2 13 (2,3%)

JC virus                                   12 (2,1%)

EBV 11 (1,9%)

HHV6 5 (0,9%)

Parvovirus 2 (0,3%)

 diagnosis by testing for different viruses

 in VZV diagnosis
Aberle, 2003







Etiology of meningitis in Finland (2006)

• PCR

• Antibodies to virus, mycop., chlam., borrelia

• CSF, throat and fecal swabs for viral culture

Aseptic meningitis : 66% etiology

EV : 26% > HSV2  : 17% (25% women) > VZV: 8%

Encephalitis : 36% etiology

VZV : 12% > HSV1 : 9%, TBE : 9%

PCR : + in 45% of aseptic meningitis

+ in 17% of encephalitis





Herpes simplex encephalitis:
PCR results according to days of therapy



Herpes simplex encephalitis:
Intrathecal antibody production and PCR results



Diagnosis of viral meningitis and encephalitis
What and When to order ?

CSF
early(first days of symptoms)                    late (2-3 weeks)

 Virus detection by nucleic  Virus specific antibody
acid amplification tests intrathecal synthesis
Enterovirus (80% sensitivity) HSV (80% sensitivity)
HSV (95% sensitivity) Enterovirus (serology

not available)
 Culture : Do not forget a blood

Enterovirus (60% sensitivity) sample !
HSV (4% sensitivity)

but also : stool sample
throat swab
urine

for viral culture : enterovirus
mumps



Intrathecal production of specific antibodies

1.         Albumine in CSF
————— has to be < 0,009

Albumine in blood
2.   specific antiviral antibodies (quant) in CSF

Albumine in CSF
__________________________________     >1.91
specific antibodies (quant) in blood

Albumine in blood
= Intrathecal production of specific antibodies



CMV pp65 Antigenemia
• phosphoprotein of the viral tegument in the nucleus of

PMN in blood

= active CMV infection

N. of positive cells/100.000 cells (PMN)

 good correlation with viral load as measured by 
molecular methods

- neutropenia : loss of sensitivity



CMV pp65 antigenemia



Quantification of viral load by Real time PCR





Comparison of real-time quantitative PCR and 
Cobas amplicor CMV monitor.

Schaade et al, 2000



CMV viral load : pp65 Ag or real-time PCR
(whole blood) in renal transplant patients







Ocular Herpetic diseases

Acute retinal necrosis (ARN) syndrome :
necrotizing retinitis
retinal arteritis
inflammatory reaction in vitreous and anterior chamber
VZV 66%, HSV 22%, EBV 17% (+ VZ)
diagnosis : PCR and intraocular antibodies



Ocular Herpetic diseases

ARN due to HSV2 (11 cases) :
mean 22,6 years (25 days – 56)
30% bilateral involvement
immunocompetent individuals

associated with herpes neonate (1)
corticoïds (3)
trauma (1)
chorioretinal scars (3)
previous episodes of ARN (3)





Ocular Herpetic diseases

Complications : cataract, epiretinal membrane, retinal
detachment, optic nerve atrophy

frequence : 1 cas / 2.106 / an



Ocular Herpetic diseases

Diagnosis
• PCR on aqueous and/or vitreous humor
• PCR could help monitoring the treatment
• Japan : ARN due to HSV2 frequent : no preexistence of

HSV1 antibodies ?



Ocular Herpetic diseases

• Necrotizing retinitis
Diagnosis : Goldmann – Witmer coefficient

specific antibodies (eye)
IgG (eye)

> 3 or 4 
specific antibodies (serum)

IgG (serum)



Herpesviruses and serology

IgG and IgM (commercial kit) :
• enzyme immuno assay
• chemiluminescence assay
• immunofluorescence assay
• immunoblot assay (confirmation)



Indications :
Diagnosis of acute infection : EBV, CMV, HHV6
- presence of IgM
- seroconversion of IgG (2 sérums)

negative  positive
"significant" increase in IgG

"Immunity" or past contact with the virus
- presence of IgG

ex : before organ transplantation (EBV, CMV, VZV)
Indirect diagnosis : HHV8
- Kaposi's sarcoma



Frequent cross-reactivity of EBV IgM and CMV 
IGM in serologic assays

- conventionnal or recombinant Ag
>< - short glycine-rich motifs in pUL44 and

pUL57 CMV (major antigenic domain for
IgM Ab during CMV)

Primary EBV induces IgM antibodies that bind to 
widely used diagnostic antigens in CMV IgM
tests       



IgG avidity
• IgG high avidity : past infection

• IgG low avidity : recent and sometimes past
infection



Avidité en fonction du délai

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

0 15 30 45 60 75 90 105 120 135 150 165 180 195 210

jour de délai

a
vi

d
it

é



Indice d'avidité d'infections à CMV anciennes.
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