
Laboratory Approach in PMTCT 
HIV and Syphilis

Dr Sharlini Devi Guna Segaran
Microbiology Unit, Department of Pathology

Hospital Sultanah Aminah Johor Bahru

Kursus Pengurusan Kes 
Prevention Mother-To-Child Transmission (PMTCT) HIV Dan Sifilis

Peringkat Negeri Johor 
2023



District Sample Receiving Hospital

Johor Bharu
Pontian

Kulai
Kota Tinggi

Mersing

Hospital Sultanah Aminah

Cases in HSI Hospital Sultan Ismail

Segamat Hospital Segamat

Muar 
Tangkak

Hospital Pakar Sultanah Fatimah

Kluang Hopital Enche’ Besar Hajjah Khalsom

Batu Pahat Hospital Sultanah Nora Ismail



HIV Diagnostic Tests



HSAJB Serology Work Instructions



HSAJB Serology Work Instructions



WHO recommends that all HIV testing algorithms achieve 

PPV of at least 99% and use a combination of tests with

≥99% sensitivity and ≥98% specificity.
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Tests Offered for HIV

Diagnosis 

▪ HIV Rapid Test

▪ HIV Ag/Ab Serology

▪ HIV Particle Agglutination

▪ HIV RNA PCR

Disease Monitoring

▪ HIV Viral Load

▪ PCR

▪ Genexpert

▪ CD4 and CD8 Enumeration



HIV Rapid Test

• The HIV rapid test is a qualitative, membrane-based immunoassay for the detection of 
antibodies to HIV in serum or plasma

• The membrane is coated with recombinant HIV antigens on the test line region of the cassette

• When the serum or plasma specimen is applied at one end of the membrane, it reacts with 
Anti-Human IgG Monoclonal antibody coated particles

• The mixture then migrates chromatographically towards the other end of the membrane and 
reacts with the recombinant HIV antigens on the membrane in the test line region 

• If the plasma or serum contains antibodies to HIV-1 or HIV-2, a colored line will appear in the 
test line region, showing a positive result



• The absence of the colored line indicates that the whole blood Plasma or serum does not 
contain the anti-HIV antibodies, showing a negative result 

• A colored line will always appear in the control region to serve as a procedural control indicating 
that proper volume of specimen has been added and membrane wicking has occurred

• KKM recommends  99.9% sensitivity and 99.8% specificity for rapid test

• Regular External Quality Assuarance by IMR dan Inter-laboratory Comparison (ILC) by JKN 
performed



Test Type of Specimen Specimen 
Container

Volume of Specimen LTAT

HIV Ag/Ab screening Serum Plain Tube 3-5 ml 1-3 working days

HIV 1&2 Mix Particle
agglutination (PA) 

Serum Plain Tube 3-5 ml 3-5 working days

HIV Viral Load PCR Plasma (EDTA) EDTA 5-10 ml Blood (EDTA) / 
1.5 ml plasma

2-4 weeks

HIV-1 RNA RtPCR for 
Babies (HIV PCR)

Blood EDTA 
(Child)

3-5 ml IMR 5 days

HIV Drug Resistance 
Genotyping Test

Blood EDTA 5-10 ml IMR 40 days 

CD4 / CD8 Enumeration Blood K2/K3 EDTA 3 ml 5 days

HSAJB Laboratory Handbook, 2022



HIV Ag/Ab Serology

Architect CMIA Assay 

• This is a two-step immunoassay, using Chemiluminescent Microparticle Immunoassay (CMIA) 
technology, with flexible assay protocols referred to as Chemiflex, for the quantitative 
determination of target antigen or antibody in human serum or plasma

• The resulting chemiluminescent reaction is measured as Relative Light Units (RLUs)

• A direct relationship exists between the target amount of target antigen/antibody in the sample 
and the RLUs detected by the architect optical system

• The concentration of target antigen/antibody in the specimen is determined using a previously 
generated Architect target antigen/antibody calibration curve



HIV Particle Agglutination

SERODIA®-HIV 1/2 MIX PA

• The test is an in-vitro diagnostic test for the detection of antibodies towards HIV-1 and/or HIV-2

• It is manufactured using gelatine particles sensitized with recombinant HIV-1 antigens (HIV-1/gp41 
and HIV-1/p24) and HIV-2/gp36

• The test is based on the principle that sensitized particles agglutinated by the presence of antibodies 
towards HIV-1 and/or HIV-2  in human serum/plasma

• If HIV PA is Not Detected / Indeterminate, new samples in 1 plain tube and 2 EDTA tubes for HIV 
Confirmatory Test must be sent

• For second samples, if PA remains Not Detected/ Indeterminate, send EDTA  tubes and request form 
to Molecular Laboratory, Microbiology Unit, HSAJB  to  proceed  with HIV-1 RNA PCR for confirmation



HIV PA Pattern Interpretation



HIV RNA PCR

Mother/ Child above 18 months of age

• Test done in HSAJB

• Abbott RealTime HIV-1 Assay used to detect Human Immunodeficiency Virus Type 1 (HIV-1) nucleic 
acids from human plasma

• Only for cases with indeterminate/not detected PA with reactive HIV Ag/ab serology

Child less than 18 months of age

• Test outsourced to Virology, IMR

• Abbott real-time HIV-1 Qualitative performs qualitative detection of Human Immunodeficiency 
Virus Type 1 (HIV-1) nucleic acids from human plasma 

• To send sample with latest IMR Virology form

• Mother’s sample not required



HIV RNA PCR for children less than 18 months  

Blood Test for Children less than 18 months old:
1. HIV DNA/RNA PCR : Birth to 2 weeks,  4 to 6 weeks and 4 to 6 months 
2. FBC, LFT, RFT, HbsAg, Hep C, Syphilis serology: At birth
3. In premature babies, blood test should be done after 24 hours 
4. Cord blood for G6PD and TSH
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HIV Viral Load PCR
Abbott RealTime HIV-1 Assay

• It is an in vitro reverse transcription polymerase chain reaction (RT-PCR) assay for the quantitation of 
Human Immunodeficiency Virus type 1 (HIV-1) in human plasma from HIV-1 infected individuals 

• It is intended for use in conjunction with clinical presentation and other laboratory markers as an 
indicator of disease prognosis and for use as an aid in assessing viral response to antiretroviral treatment 
as measured by changes in plasma HIV-1 RNA levels

• Indication:

❖ In pregnancy, to be done between 32 to 36 weeks of gestation to decide on mode of delivery

❖Pre-HAART (not during diagnosis, except certain cases such as after pregnancy/ discussion with FMS and 
ID specialist)

❖4 months after HAART treatment is started

❖6 months intervals (after 4 months of HAART treatment for 2 years)

❖Once a year after 2 years of HAART treatment



HIV Viral Load Genexpert

• Xpert HIV-1 Viral Load automates the test process including RNA extraction, purification, reverse 
transcription and cDNA real time quantitation in one fully integrated cartridge

• Point of Care Test (POCT) HIV viral load service at Makmal Klinik Dada Kluang and KK Batu Pahat



• Sample processed on working Sundays to Wednesdays, sample must reach 

Makmal Klinik Dada by 11am

• Sample must be sent in 2 EDTA bottles, volume 2.5-3mI of blood plasma 

• Blood sample should be centrifuged to separate plasma

• Cold chain maintained during transportation 

• LTAT 3-5 days



CD4 CD8 Enumeration

• Direct immunofluorescence method for enumerating percentages of mature human helper/inducer 
(CD4+) and suppressor/cytotoxic (CD8+) lymphocytes in erythrocyte-lysed whole blood (LWB)

• Request form must include :

I. Latest date of CD4 CD8 Count/ HIV Viral Load

II. Date of specimen collection

III. Date of commencement of HAART

• Transport samples within 4 hours of blood collection at room temperature or within 24 hours for 
District Hospital/Klinik Kesihatan with ice pack. Avoid direct contact with ice

• CD4/CD8 test is available from Sunday to Wednesday only

• Request form requires Specialist’s signature. 



Indication:

• In pregnancy, as soon as diagnosed with HIV

• New HIV  case

• Patients with no CD4 CD8 results  in 6 months upon being diagnosed with HIV

• Patients who rejected anti-retroviral therapy

- CD4 request once a year if CD4 count > 350

- CD4 request 6 monthly if CD4 count < 350

• In patients who just started  anti-retroviral therapy, CD4 CD8 request can be made after 4 months 
of stable HAART intake

• CD4 CD8 request  6 monthly  during the first 2 years of HAART intake (Performed together with 
HIV Viral Load) 

• CD4 CD8 request  yearly  after 2 years of HAART intake (Performed together with HIV Viral Load) 



Results 

HIV results both positive/negative and HIV Viral Load PCR

• To collect results from microbiology laboratories

• Results would be placed in sealed envelopes

HIV Genexpert

• Hardcopy, email sent to PKD

CD4 CD8

• Traced via LIS Cobas
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Criteria





Syphilis Diagnostic Test



RPR

POSITIVE
RPR 

(TITRE)
TPPA

POSTIVE SYPHILIS

NEGATIVE

NEGATIVE
NO 

SYPHILIS



Tests Offered for Syphilis

Routine

• RPR (non-treponemal)- screening

• RTK (treponemal)- screening

• TPPA/ TPHA (treponemal)-
confirmation

Others

•Dark field microscopy
•Treponemal Antibody (FTA-ABS)
•Microhemagglutination test (MHA-TP)
•Treponemal Pallidum Enzyme 
Immunoassay (TP-EIA)
•PCR



Test Type of Specimen Specimen 
Container

Volume of Specimen LTAT

Rapid Plasma Reagin
(RPR) test 

Serum Plain Tube 3-5 ml 1-3 working days

Treponema pallidum 
Particle Agglutination

Serum Plain Tube 3-5 ml 1-3 working days

Rapid Diagnostic Test 
(RDT)

Serum
Plasma 

Whole blood 

Plain tube/
Finger prick

According to 
manufacture's guidelines

10-30 minutes

HSAJB Laboratory Handbook, 2022
RDT insert



Rapid Plasma Reagin (RPR)

• The test qualitatively and semi-quantitatively determine the presence or absence of Reagin (antibodies 
against Syphilis) in the serum or plasma of patients 

• When used by the recommended techniques, the reagent will agglutinate (clump) in the presence of 
reagin. No agglutination usually indicates the absence of regain

• Dilutions performed in reactive specimen and titre read

• RPR carbon test is non-specific for syphilis. All Reactive samples should be retested with treponemic
methods such as TPPA/TPHA and FTA-Abs to confirm the results

• A non reactive result by itself does not exclude a diagnosis of syphilis. Clinical diagnosis should not be 
made on findings of a single test result, but should integrate both clinical and laboratory data

• Look out for false positives, ie infectious mononucleosis, viral pneumonia, toxoplasmosis, pregnancy 
and autoimmune diseases

• RPR Carbon Kit by Lorne Laboratories is widely used

• External Quality Assurance Programme (EQA) and Inter-Laboratory Comparison (ILC) conducted by 
Makmal Kesihatan Awam Kebangsaan (MKAK)/ Makmal Kesihatan Awam Johor Bahru (MKAJB)



Treponema Pallidum Particle Agglutination (TPPA) Test

• TPPA is a qualitative assay for diagnosis of infection by Treponema Pallidum in serum or plasma 
specimens. The TPPA kit is manufactured using gelatin particle carriers sensitized with purified 
pathogenic Treponema pallidum

• The test is based on the principle that the sensitized particles are agglutinated by the presence of 
antibodies to Treponema pallidum in human serum/plasma

• SERODIA-TPPA is widely used in the laboratories



TPPA Pattern Interpretation



Rapid Diagnostic Test (RDT)

• Syphilis Rapid Diagnostic Test (RDT) is a qualitative rapid immune-chromatographic assay for the 
detection of IgG and IgM antibodies to Treponema pallidum in human whole blood, serum or 
plasma

• The assay is used as a screening test for Syphilis in certain groups of pregnant mothers

• RDT has to be registered under Akta dan Peraturan Peranti Perubatan Malaysia (Medical Device 
Authority Act -MDA) 

• KKM recommends 98% sensitivity and 98% specificity 







Results 

• Traced via LIS -HSA, Hospital Segamat, HSI

• Hardcopy dispatched to Klinik Kesihatan -HPSF, HSNI

• Via email- HEBHK







Rejections
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Thank You
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