


Laboratory diagnosis of
congenital infections



aboratory diagnosis of HSV

Direct staining

Tzanck test

|mmunostaining

HSV Isolation

Serology
PCR



Tzanck test

Cell scrape from base of the lesion
smear on slide

}

Staining
Wright-Giemsa, Giemsa

l

Ballooning cell with intranuclear inclusion

multinucleated cell



Tzanck test

Multinucleated
cell




Immunofluorescent staining

Cell scrape, smear
fix in cold acetone

!

rabbit anti-HSV Ig

!

goat anti-Ralg conjugated
with fluorescein dye

!

mount with glycerine buffer




Samples :

vesicle fluid,
lesion swab

Specimen collection

B
Smear on slide

Transport media



Isotonic solution or culture media

Protein bovine serum albumin
bovine serum

Antibiotics

streptomycin penicillin gentamycin

Anti-fungus amphotericin B



Viral 1solation

Specimens Cell culture (human diploid cells, Vero cells, Hela cells)
o

Cytopathic effect
(rounded, enlarged and multinucleated cell)

P Identification or typing

*Immunofluorescent staining



HSV Cytopathic effect
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Serological test for HSV infection

Immunofluorescent staining

Complement fixation test

ELISA: IgM capture test

lgG test



HSV serology

Primary infection

Pair serum: acute & convalescent serum

IgG assay *rising titer == > ¢ times

*seroconversion

Single serum: IgM assay

Recurrent infection

not useful; multiple reactivation



aeesen — |gM capture ELISA

Antigen

Substrate+chromogen

Enzyme labeled anti-
viral antibody

v Enzyme-labeled
antihuman IgG HSV antigens
[ Substrate Tested sera (IgM)

Anti-m chain capture Ab



Polymerase chain reaction

Samples
infected cell, vesicle fluid,CSF Multiplex primers;
ecutaneous group; HSV, VZV
b ei(traction lymphotropic group; CMV,
PCR solution
(buffer, dNTP, Taq DNA pol, primres)
1 Detection:

*gel electrophoresis
dot blot hybridization

**restriction fragment length
\ﬁ polymorphism

Amplify wo-«0 Cycles



Varicella-zoster virus (VZV) infection

Chickenpox Zoster —— Clinical diagnosis

Atypical clinical manifestation
Immunocompromised host

Eye infection

*Brain infection

*Atypical skin rash



aboratory diagnosis of VZV

Direct staining

Samples — Infected cell scrape
Tzanck test ballooning cell with intranuclear
> inclusion

multinucleated cells

Immunostaining: fluorescent staining



Serological test of VZV

ELISA with VZV specific antigen

1gG seroconversion

rising Ab titer > « times

lgMm  detected both
chickenpox & zoster

Limitation: sharing some Ag with HSV



|solation of VZV

Nasal/throat washing vesicle fluid

1 Inoculate promptly
Human diploid cell culture

; o-& Weeks

CPE

ballooning,multinucleated cell

Identification: IF




Polymerase chain reaction

Single/Nested PCR

using primer common with HSV

detected both VZV & HSV

Multiplex PCR

using mix primers HSV + VZV + ....



Cytomegalovirus Infections in
Pregnant Women and Neonates



Diagnosis of Congenital
CMV Infections

* Isolation of CMV from urine or other body fluid
(CSF, blood, saliva) in the first 21 days of life is
considered proof of congenital infection

* Serologic tests are unreliable; IgV tests currently
available have both false positive and false negative
results

* PCR may be useful in selected cases



CMYV Cytopathic effect




Detection: screening for maternal
CMV infection

e CMV IgG antibody — sensitive and specific screen for past
infection

e CMV IgM antibody — variable sensitivity and specificity

e Antibody avidity testing can increase accuracy of detection of
primary infection

e No test forimmune mothers who will transmit



Congenital CMV infections

Avidity index (%)

Low IgG avidity is linked to primary infection
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Amount of IgG / IgM
Antibody or Avidity

Anti-CMV IgM
Primary infection

A A A

<
Anti-CMV 1gG

Anti CMV-IgM
Secondary infection
\'&

A

Time of First CMV-M and -G
infection positive bleeds

CMV-M positive
(non-primary infection)

time




Abnormal Maternal CMV Screening
CMV lgG: positive
CMV IgM: positive

l

_ CMV-specific IgG and IgM by EIA
CMV IgG: negative CMV-specific IgG avidity by EIA
CMV IgM: negative CMV-specific IgM by immunoblot

CMV uninfected
No further evaluation

¢ 1 1 1

R CMV IgG: positive or .
IS | seaor || Uraansorioge | | SIS |
CMV IgM: negative CMV IgM: positive CMV IgM: posilive

! :

Primary CMV
infection

No further evaluation
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Laboratory Diagnosis of Congenital
Rubella Syndrome

Diagnosis of acute infection
 Rising titres of antibody (mainly 1gG) - HAI, EIA
* Presence of rubella-specific IgM - EIA

Immune Status Screen

« HAI is too insensitive for immune status screening
 EIA are routinely used

« 15 IU/ml is regarded as the cut-off for immunity



Typical Serological Events following
acute rubella infection

I3 Ba t1aemL

'

Igs

Serum ttre of antibodies

Note that in reinfection, IgM is usually absent or only present transiently at a low level



Rubella Diagnosis

 All females should be tested for anti-rubella
antibody prior to conception

* In mother, rising titer of antiviral HI antibody
over 10 days is diagnostic of new infection

* In newborn, detection of antiviral IgM is
critical; all IgG is maternal; virus may also be
isolated from newborn



lab diagnosis

A. specimens for isolation

* specimens for rubella virus isolation should be
collected as early as possible after the onset of

Iliness, preferably within 3-4 days after symptom
appear

* the virus Is most readily isolated from throat and
nasal secretions, but CSF, urine, and tissue
specimens are also useful in special circumstance

B. specimens for serological diagnosis

* most rubella serodiagnostic tests require the use
of whole serum



lab diagnosis

C. virus isolation and identification
* jsolation in cell culture

* identification of isolates

D. serodiagnosis

e HI

* EIA

* |IF



Interference assay

Specimen (Positive Rubella virus)

i | . !

Specimen (Negative Rubella virus)

Cell culture Cell culture
i & i &
+Echovirus +Echovirus
: ! i |
No CPE
CPE

1§

Identify




Rubella antibody detection
.Hemagglutination inhibition test (HI)

.Enzyme immunoassay (EIA) or ELISA
.Complement fixation test (CF)

.Rubella-specific IgM antibody assay



Method : Hemagglutination inhibition test
Serum
+
Heparin-MnCl, or 25 % HCI treated Kaolin
l 15-20 min, RT
Add 50 % washed Pigeon RBC
1-2 hr. 4°C
Supernatant
30 min, 56°C

Treated serum (dilution 1:4)



la. Titration of Rubella HA antigen

Stock of Rubella antigen

|

2-fold dilution in microtiter “U” shape

|

Add 0.4 % Pigeon RBC
l 1 hr. 4 °C

hemagglutination titer

|

Adjust concentration of Ag into 4-8 HA units



. Back titration of antigen
Rubella antigen: 4-8 HA units

Ag dilution 1:2 1:4 1:8 1:16 1:32 1:64 1:128.......... RBC

=il \
. N 1Or01010:0 0:0:0/0/0
\dHAunit



4. Test procedure

2- fold dilution of acute and convalescent serum in

microtiter “V”’plate

]

Add Rubella Ag (4-8 HA units)
(Except serum-RBC and RBC control wells)

i 45-60 min, 4 °C
Add 0.4 % Pigeon RBC
i | 60 min, 4 °C

Reading the result (HI titer)



Hemagglutination
Inhibition

Hemagglutination . No Hemagglutination)




Laboratory Diagnosis of Parvovirus B19

* During pregnancy, the laboratory diagnosis of maternal
parvovirus B19 infection relies primarily on IgG and IgVi
antibody testing, although PCR assays may also be helpful
in certain situations.

e Parvovirus B19 is difficult to culture.



Maternal parvovirus infection

e Circulating IgM antibodies can be detected approximately
10 days after exposure and just prior to the onset of
symptoms; they may persist for three months or longer.

 B19 IgG antibodies are detected several days after IgM
and usually persist for years; they are a marker of past
infection.

 However, reliance on a negative IgM serologic result alone
can be misleading in a patient with a significant exposure
history, because in some instances maternal IgM levels
may be below the detection limit. In such cases,
polymerase chain reaction can be useful.



Fetal parvovirus infection

Polymerase chain reaction (PCR) is a sensitive method to detect
small amounts of B19 DNA.

Use of this technique on amniotic fluid is the method of choice
to make the fetal diagnosis .

Another option is to obtain fetal blood for B19 IgMV.

Other methods

Other techniques such as electron microscopy, detection of
viral DNA, and probe hybridization assays for nucleic acids are
available but typically are not necessary to detect acute
maternal infection.



APPROACH TO PATIENT EXPOSED TO B19

* Pregnant women who are exposed to or have symptoms of
parvovirus infection should have serologic testing for IgG
and IgM antibodies.

e Past infection

* A positive IgG antibody and a negative IgM indicates
maternal immunity.

* thus, the fetus is protected from infection.






