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Part 1: Screening and diagnostic    
testing of HIV



WHO Guidelines 
2019

WHO has updated recommendation on 
HIVST and provides new recommendations 
on social network-based HIV testing 
approaches and western blotting

HIV Diagnosis and 
Testing Strategies

Recommendations and Good 
Practice

Western Blot and line immunoassay should
not be used in the national testing algorithm

HIV testing algorithm to achieve 99% PPV
Use tests with ≥99% sensitivity and 

≥98% specificity
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Updating the 
HIV testing 
algorithm
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❑ Through series 
of
meetings since
2019

❑ IMR 
was appointed 
as the 
secretariat



HIV testing 
guideline 
was 
published on 
4th December 
2020



HIV Testing Algorithms

Rapid Diagnostic Test

HIV Antigen/Antibody 
Combination Assay for Adult & 

Children > 18 months

HIV PCR for paediatric < 18
months



11

HIV-negative individuals with ongoing risk (for 
retesting after 4-6 weeks):
❑ people from key populations
❑ people with a known HIV-positive partner
❑ people with known recent HIV exposure 

individuals seen for a diagnosis or 
treatment of STIs

❑ TB patients with a possible recent HIV 
exposure or who are at higher risk for HIV 

exposure
❑ outpatients with clinical conditions

indicative of HIV infection
❑ individuals taking PEP or PrEP
❑ pregnant and breastfeeding women in high 

incidence / prevalence settings*
*Note: retesting in third trimester and during
postnatal



New HIV Algorithm 
using HIV 

Antigen/Antibody 
Combination Assay



HIV Testing Algorithm 
for Paediatrics < 18 
months of age



Confirming HIV Test Results in Infants

At least two HIV-
1 RNA PCR test 
results must be 
negative to be 
sure that a baby is 
not infected with 
HIV.

At least two HIV-
1 RNA PCR test 
results must be 
positive to know 
for certain that a 
baby is infected with 
HIV.

In infants < 18 months of 
age with HIV-positive 
mother, where the test is 
missed by the 
recommended 
age, HIV-1 RNA 
PCR
test need to be 
done
ASAP



Rapid Diagnostic Test

❑ In Malaysia, HIV RTKs for primary care 
laboratories are procured centrally by the 
Ministry of Health and distributed to the 
respective states to be supplied to the 
relevant clinics.

❑ Sensitivity & Specificity: ≥ 99.0 & ≥98.0, 
respectively

❑ RTKs are sent by 4 consignments each 
year and with each consignment, the kit will 
be tested and evaluated for its performance



HIVST Guideline was 
published in August 
2023









Part 2: Screening and diagnostic 
testing of Syphilis



Syphilis - Treponema pallidum

• Spirochaete bacteria

• Difficult to culture and see under light microscope

• Laboratory diagnosis rely on serology testing using:
non-treponemal test (RPR and VDRL) and 

treponemal test (TPPA/TPHA/rapid treponemal assays 
(RDT)/CIA/EIA/FTA-ABS

Image credit: CDC/Dr. Edwin P. 
Ewing, Jr. (PHIL #836), 1986.



Laboratory investigations of syphilis
a. Non-treponemal

– VDRL (Venereal Disease Research Laboratory) test
– RPR (Rapid Plasma Reagin) test

- Detect antibody toward reagin, generatedfrom 
interaction of the host with T. pallidum

- Not specific to T. pallidum infection

- cheap, easy to perform, fast,



Laboratory investigations of syphilis

• Non-treponemal titers correlate with disease activity

• are used to follow treatment response

• titer decline with time after treatment

• A fourfold change in titer or a change of two dilutions - 
significant difference e.g 1:16 to 1:4 or 1:8 to 1: 1:32,



Laboratory investigations of syphilis

• Repeated testing on same patient should be 
performed using same test and preferably by 
the same laboratory

• Titer from RPR test cannot be compared with 
VDRL directly because RPR titers are slightly higher 
than VDRL titers



Laboratory investigations of syphilis

RPR vs VDRL

VDRL test – microflocculation assay,
need microscope to see the flocculation

RPR test – macroflocculation assay,
able to see flocculation without microscopy, 
with addition of charcoal



Laboratory investigations of syphilis

-



How to measure “fourfold” titre ?

A titer - is a measure of the amount of 
antibody formed in response to syphilis,
Titer will be decline after proper 
treatment over a period of months to 
years
It is preferable to compare the same 
non-treponemal tests when determining 
a new infection or to verify adequate 
response to treatment on individual
No definitive cut-off titre can be used to 
determine the active infection

1:128
1:64
1:32
1:16
1:8
1:4
1:2
1:1
NR

A fourfold increase/higher 
indication a new infection

Decline at least fourfold 
indicates proper treatment 



Laboratory investigations of syphilis

False positive non-treponemal test
• Infectious causes – e.g Malaria, Tuberculosis, viral 

fevers
• Non-infectious causes - Drug addiction, 

connective tissue disease, pregnancy, older 
age

Positive non treponemal test need to be 
confirmed using treponemal test



Laboratory investigations of syphilis

b. Treponemal test

• detect antibodies specific to Treponema species

• remain positive for life in that previously had syphilis

• Cannot differentiate between previous or current 
infection



Laboratory investigations of syphilis
Treponemal test

• Treponema pallidum Particle Agglutination (TPPA)

• Treponema pallidum Haemagglutination (TPHA)

• Rapid test

• Enzyme immunoassay

• Fluorescent treponemal antibody adsorbed (FTA-Abs) 
test – not available in KKM lab



1. Treponema pallidum particle agglutination

• agglutination of gel particles sensitized with T. 
pallidum antigens by antibodies found in the 
patient's serum.

• 3 hours, usually done in batches

• LTAT varies 1 day to 7 days

• available in state and major specialist hospitals only.

Laboratory investigations of syphilis



Treponema pallidum particle agglutination

Laboratory investigations of syphilis

Control

Positive

Positive

Negative

Negative



2. Treponemal immunoassay

• enzyme immunoassay (EIA), chemiluminescence 
immunoassay (CIA), immunoblot

• Use in high-volume laboratories, reducing labor and 
turnaround time.

Laboratory investigations of syphilis



3. Rapid syphilis test
• simple point-of-care
• Card or strip
• easy to perform, minimal training
• no equipment needed
• use finger prick blood
• fast result - within 30 minutes
• Dual test kit is available 

(HIV/Syphilis)

Laboratory investigations of syphilis



Rapid syphilis test

• Sensitivity ranges from 85% - 98%
• Specificity ranges from 93% - 98% 

(WHO)
• Approved kits to be used in Malaysia is 

available on MDA website

Laboratory investigations of syphilis



Laboratory investigations of syphilis

Criteria for choosing RDT

• Test Performance
• Ease of use
• Conditions of use
• Conditions of storage
• Long shelf life



Other methods

1. Dark field microscopy
detects Treponema pallidum based on morphology 
and motility
need skill personnel

2. Nucleic acid testing
Useful in primary syphilis in lesions, 
not useful for blood and serum

Laboratory investigations of syphilis



Latest syphilis 
guideline was 
published in August 
2023







Laboratory investigations of 
syphilis in antenatal



-Garis Panduan Pengukuhan Program Pencegahan 
Jangkitan HIV & Sifilis dari Ibu ke Anak Edisi Kedua 2021-



Role of RDT in antenatal 
screening







Laboratory diagnosis of 
Congenital Syphilis



Who Global surveillance case definition for 
congenital syphilis

 

Global guidance on criteria and processes for validation: elimination of mother-to-child 
transmission (EMTCT) of HIV and syphilis. Geneva: World Health Organization; 2014



Diagnosis of congenital syphilis

1) Direct demonstration of spirochetes in body fluids 
or tissue

2) An infant’s serum quantitative nontreponemal 
serologic titer that is fourfold higher than the 

mother’s titer (RPR)*

*
• Screening on infant cord blood is not reliable
• Both mother and infant sampling should be at the same time and tested in same laboratory



Diagnosis of Congenital Syphilis

• Can be difficult because maternal 
immunoglobulin G (IgG) antibodies can be 
transferred through the placenta to the fetus





Laboratory diagnosis of Congenital Syphilis

Take mother’s RPR titers at delivery and neonatal RPR
titers preferably conducted by the same laboratory.

Do not take blood from umbilical cord blood
- contaminated with maternal blood and yield 

a false-positive result
- Wharton’s jelly within the umbilical cord can yield a
false-negative result.





Assuring quality in laboratory testing

• Quality control on test kits
– Internal quality control
– External quality control

• Proficiency of users
– Training
– Clear SOP
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