UCLA Clinical Microbiology Laboratory

800,000 tests per year

Pneumonia, blood stream infections,
Tissue infection (wounds), UTI, URI,
Diarrheal disease, STD testing, any
other disease of infectious origin

Bacteriology, Virology, Mycology,
Immunoserology, Parasitology

Sample Type: Respiratory, Wound,
Urine, Fecal, Blood, Tissue . ..



UCLA Clinical Microbiology Laboratory

Types of Tests




2008 CDC Case Definition for HIV Infection: AIDS-Defining Clinical Conditions

AIDS-Defining Clinical Conditions

Candidiasis (trachea, bronchia, or lung)

Candidiasis (esophageal)

Cervical cancer (invasive)

Coccidioidomycosis (disseminated or extrapulmonary)
Cryptococcosis (extrapulmonary)

Cryptosporidiosis (intestinal, for longer than 1 month)
Cytomegalovirus disease (other than liver, spleen, or nodes)
Cytomegalovirus retinitis (with loss of vision)
Encephalopathy (HIV-related)

Herpes simplex: chronic ulcers (present for longer than 1 month)
Herpes simplex: bronchitis, pneumonitis, or esophagitis
Histoplasmosis (disseminated or extrapulmonary)
Isosporiasis (intestinal, for longer than 1 month)

Kaposi's sarcoma
Lymphoma, Burkitt's (or equivalent term) [ Figure 2.3 2008 COC Cas
Lymphoma, immunoblastic (or equivalent term) e P

Lymphoma, primary of brain

Mycobacterium avium complex, disseminated or extrapulmonary
Mycobacterium kansasii, disseminated or extrapulmonary
Mycobacterium tuberculosis; any site (pulmonary or extrapulmonary
Mycobacterium, other species or unidentified species, disseminated or extrapulmonary
Pneumocystis carinii pneumonia

Recurrent pneumonia (two or more episodes in 1-year period)

Progressive multifocal leukoencephalopathy

Salmonella (recurrent septicemia)

Toxoplasmosis (brain)

Wasting syndrome due to HIV: greater than 10% involuntary weight loss plus either
chronic diarrhea (2 or more stools per day for at least 30 days) or chronic weakness and
documented fever (for at least 30 days) in the absence of a concurrent iliness or
condition other than HIV that could explain this finding.




Methods for Lab Diaghosing Infectious Disease

1. Microscopy (Parasitology, Bacteriology, Mycology)
Blood smear for malaria, Trichrome stain for Giardia, Gram stain of
CSF for N. meningitidis, Chitin stain for Candida
Rapid turn around time, low sensitivity

2. Culture (Bacteriology, Mycology, Mycobacteria, Viral Culture)
Pseudomonas, Aspergillus, TB, HSV
Slow turn around, commensal organism contamination

3. Antigen Recognition (Nucleic Acid, Carbohydrates, Protein)
RT-PCR for Bordetella, Mycoplasma, HSV, Group A Strep Rapid test,
Trichomonas antigen test
Rapid turn around time, little susceptibility information

4. Serology (Antibody response to a pathogen)
HIV, Hepatitis, Toxoplasma, Syphilis . . .
Hard to find any other way, provides diagnostic information about the
course of the disease



What types of Microbes Exist?

4 Main Classes of Infectious Agents

Viruses

HIV (AIDS)

Ebola (Viral hemorrhagic fever)
Hepatitis A,B,C (Hepatitis)
Influenza (The flu)

Adenovirus (Common Cold)

Fungus

Candida albicans (Thrush)

Aspergillus fumigatus (Aspergillosis)
Dermatophytes (Athlete’s Foot)
Coccidioides immitis (Valley Fever)
Cryptocoocus neoformans (Meningitis)

Bacteria

Streptococcus pyogenes (Strep Throat)
Neisseria meningitidis (Meningitis)
Bordetella pertussis (Whooping Cough)
Clostridium perfringens (Gas gangrene)
Treponema pallidum (Syphilis)

Parasites
Plasmodium falciparum (Malaria)
Trypansoma cruzi (Chagas disease)

Ascaris lumbricoides (Intestinal roundworms)

Giardia lamblia (Giardiasis)
Trichomonas vaginalis (Trichomoniasis)



How big are microbes?

Human Cell
Size:
~20uM

1uM = 1/1,000,000 Meter

Fungus Virus
Yc?as.t Bacteria Size:
Size: Size: 0.001 -

1-2uM 0.1uM




How big are microbes?

Parasites




Where do Microbes Live?

The Environment (Parasites, Fungus, Bacteria)

Clostridium tetani (Tetanus)
Aspergillus terreus (Aspergillosis)
Coccidioides immitis (Valley fever)
Bacillus anthracis (Anthrax)
Clostridium botulinum (Botulism)

Nagleria fowleri (Primary meningo-
encephalitis)

Aeromonas hydrophila (Flesh-eating
bacteria)

Vibirio parahaemolyticus (Sepsis)



Where do Microbes Live?

In/On Animals (Parasites, Fungus, Bacteria, Virus)

Plasmodium falciparum (Malaria)

Ehrlichia chaffeensis (Ehrlichiosis)

Borrelia burgdorferi (Lyme Disease)

Dengue Virus (Dengue Hemmorhagic Fever)
Chikungunya Virus (Chikungunya)

Influenza virus (Bird flu/swine flu)
Bartonella (Cat scratch disease)
Chlamydohila psittaci (Psittacosis)
Nipah Virus (Encephalitis)

Vector — Any agent that transmits an infectious agent into a living organism
Host — Organism that harbors an infectious agent



Where do Microbes Live?

On Humans (Fungus, Bacteria)

Commensal Organisms — Microbes that colonize the human body (normal microflora or
human microbiome)

Symbiosis — Both the organism and the host have a mutually beneficial relationship

Number of Human cells in human body = 1013
Number of bacterial cells in/on human body = 104
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Where do Microbes Live?

In Humans (Viruses, Bacteria, Parasites)

HIV (Immune cells)

Genital Tract

Bladder

Chlamydia trachomatis
Treponema pallidum
Neissiera gonorrhea

Hepatitis B

Neurons

Left Lobe

Feces

Transverse Colon g

Ascending \
Colon I |
- Sigmoid
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Appendix

Rectum =5

Salmonella typhi
Norovirus
Vibrio cholera

Influenza
Bordetella pertussis
Mycoplasma pneumoniae



Definitions

Pathogen - A disease producing microorganism
Host — Organism that harbors a pathogen

Obligate Pathogen — A microbe whose presence signifies a disease
HIV, Influenza, Giardia, Bordetella pertussis, Hepatitis B, Salmonella

Opportunistic Pathogen — A commensal or environmental microbe that only
causes disease under certain conditions (immunocompromised, breach of
barrier)

Candida albicans, Escherichia coli, Staphylococcus, Streptococcus
Transmission — How a microbe comes into contact with a host

Virulence — How likely is it that a microbe will cause disease

Virulence factors — Biological properties of a microbe that contribute to
virulence



Definitions

Communicable - transmitted from external source, animate or inanimate
Contagious - transmitted from patient to patient

latrogenic Infection - produced by medical interventions

Nosocomial Infection - acquired in health care facility

Opportunistic Infection- infection caused by an agent of low virulence in an
immunocompromised patient

Subclinical or Asymptomatic Infection- infection with no clinical symptoms



How We Come into Contact
with Pathogens

Barriers to Infection
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Modes of Transmission

Fecal to oral
Causes Diarrheal Illiness

Basis for Failure of Barrier to Infection (Gl Tract)

Epithelial Epithelial Barrier Acidic Secretions Commensal GI Bile and

Barrier (Attachment and  (Acid-resistant cysts  Microbes Pancreatic

(Attachment local invasion of  and eggs) (Broad Enzymes

and local microbes) Spectrum (Resistant

proliferation Antiobiotic use) Microbial

of microbes) external coats)

* Vibrio * Shigella  Entamoebae * C(lostridium * Hepatitis A
cholerae  * Salmonella * Cryptosporidium difficile * Rotavirus

* Giardia * Campylobacter * Norovirus



Mucociliary Clearance
(Attachment and local

Modes of Transmission

Person to person by respiratory droplets

Causes Respiratory IllIness

Basis for Failure of Barrier to Infection (Respiratory Tract)

Mucociliary Clearance
(Ciliary paralysis by toxins)

proliferation of microbes)

Influenza virus
Cold Virus

 Haemophilus influenzae

 Mycoplasma
pneumoniae

* Bordetella pertussis

Resident alveolar
macrophages
(Resistance to killing
by phagocytes)

* Moycobacterium
tuberculosis



Modes of Transmission

Blood borne
Causes skin and soft tissue infections, and systemic illness

Epidermal barrier Epidermal barrier Epidermal barrier Epidermal barrier
(Mechanical defects, (Needle sticks) (Arthropod and (Direct
punctures, burns, ulcers) animal bites) infection/local
invasion)
» Staphylococcus aureus = HIV,
* Candida albicans * hepatitis * Yellow fever
* Pseudomonas viruses * Plague * Hookworm
aeuginosa * Lyme disease * Strongyloides
* Malaria

 Rabies



Modes of Transmission
Sexual/Body Fluids/Contact with Commensal Organisms
Causes localized urogenital infections

Basis for Failure of Barrier to Infection (GenitourinaryTract)

Urination Commensal Epithelial barrier Epithelial Epithelial
(Obstruction,  vaginal (Microbial barrier barrier
attachment microbes attachment and local  (Direct infection  (Local trauma)
and local (Antibiotic use) proliferation) local invasion)
proliferation)

* Herpes e HPV
 Escherichia * Candida * Neissieria viruses « HIV

coli albicans gonohorrea * Syphilis



Portal of entry Infection
(skin, respiratory, o, L-. s
gastrointestinal, . 5 P,

genitourinary

epithelia)
Spread within Spread through
inflammatory cells nerves
. Varicella-zoster
H oW d 0 O rga niSms R virus, rabies

in macrophages

Cause Disease?

Spread through

(Which Microbe goes .| lymphatics and
Where, and Why?) b
Bloodstream

Spinal cord and _.

brain stem . Liver

Hepatitis
Yellow fever

Salivary gland

5

Poliomyélitis
Pyelonephritis Mumps



How do Organisms Cause Disease?

Tropism — The specificity of a microbe for a host, host tissue, or cell type

Determined by ligand and receptor binding for the microbe and the host

Cellular tropism Tissue tropism Host tropism
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Macrophage Neuron Lung Brain Rabbit Human
HIV normally infects Influenza virus normally Myxoma virus
macrophages but not infects lung tissue normally infects
neurons but not brain tissue rabbits but not humans

Nature Reviews | Immunology



How do Organisms Cause Disease?

Virus Transmission Tropism Disease

Influenza Respiratory Droplets Respiratory Epithelial Upper Respiratory Tract
Cells Infections

Norovirus Fecal-Oral Intestinal Epithelial Cells  Gastroenteritis

HIV Blood, Sexual Contact Immune Cells Acquired Immune

Deficiency Syndrome

Hantavirus Animal Contact Vascular endothelium Hemorrhagic fever with
renal syndrome or
cardiopulmonary
syndrome

Ebola Animal Contact/ Endothelial Cells Viral Hemorrhagic fever
Human Contact

Microbe tropism helps determine transmission and disease



What types of Microbes Exist?

4 Main Classes of Infectious Agents

Viruses

HIV (AIDS)

Ebola (Viral hemorrhagic fever)
Hepatitis A,B,C (Hepatitis)
Influenza (The flu)

Adenovirus (Common Cold)

Fungus

Candida albicans (Thrush)

Aspergillus fumigatus (Aspergillosis)
Dermatophytes (Athlete’s Foot)
Coccidioides immitis (Valley Fever)
Cryptocoocus neoformans (Meningitis)

Bacteria

Streptococcus pyogenes (Strep Throat)
Neisseria meningitidis (Meningitis)
Bordetella pertussis (Whooping Cough)
Clostridium perfringens (Gas gangrene)
Treponema pallidum (Syphilis)

Parasites
Plasmodium falciparum (Malaria)
Trypansoma cruzi (Chagas disease)

Ascaris lumbricoides (Intestinal roundworms)

Giardia lamblia (Giardiasis)
Trichomonas vaginalis (Trichomoniasis)



Class #1: Viruses (Structure)

The smallest infectious agents (20-300 nm)

Composed of nucleic acid genome surrounded by a protein coat called capsid
May contain DNA or RNA but not both

Some viruses are enveloped — Capsid is surrounded by plasma membrane
Composed of virus specific proteins and nucleic acid

Membranous Head
envelope \,_ DNA
W Capsid -
3 / T ail
‘A -/, sheath
/ G/ —Tail
/7% || fiber

—
50 nm

50 nm

(a) Iiorzgcco mosaic (b) Adenoviruses (c) Influenza viruses (d) Bacteriophage T4



Viral Replication

* Viruses do not have
the biological
machinery to replicate

* They have to infect
cells, and highjack
cellular machinery for
replication

* Viral replication is
damaging to cells

Virus
Viral envelope —_ &

Wiral macleic acid

(EI1A)

Budding
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Influenza A Virus Replication @



Case Report #1

46 year old woman, fever (103.1) and severe headache
Recent travel to Sierra Leone where as a missionary, she administered health care to sick
locals

Liver enzymes (AST and ALT) elevated
Thrombocytopenia and leukopenia

Day 6 - Renal function declined to the point that dialysis was necessary

Day 12 — Hematemisis and melena associated with hemorrhagic gastritis

Day 17 — Scattered petechiae on lower limbs, sacral hematoma, gingival bleeding
Large intracranial hemmorhage

Day 23 — Death

Blood samples from day 7 confirmed to contain Ebola virus by PCR
lgM antibodies specific to Ebola virus also confirmed the diagnosis




Ebola Virus

What class of microbe Where does the microbe live?
is causing disease?




VIRUS EBOLA

FIEVRE HEMORRAGIQUE
, DE KIKWIT =

* EVITER TOUT CONTACT AVEC LE SANG, LES URINES ET
LES VOMIQUES DU MALADE.

* BIKA KUSIMEA MENGA, MASUBA NA BILUKA YA MUNTY

YA IKELE NAKIMBEVO,

¢ INTERDICTION DE LAVER LES CADAYRES.

* BIKA KUYOMB/SA MVUMB!

APRES USAGE, BRULER IMMEDIATEMENT LES
SERINGUES.

* KUYOKA WA TIYA NTUNGA YA BO MESADILA.

* MANIPULER LES VETEMENTS DES MALADES AVEC DES
GANTS ET LES FAIRE BOUILLIR AVANT DE LESLAVER.

* KUTOKISA NTETE BILELE YA MBEKO WA NTWALA Wy
|_Kurosiss vay

,UN SEUL CONSEIL: Tout malade doit étre dirigé vers I'Hopital ou un dispen,éaire

il CHOIX-ROUGE

1 i &7~ | FEDERATION INTERNATIONALE



How does Ebola Virus cause Disease?

Viral Hemorrhagic Fever

Ebola virus tropism — Human vascular endothelial cell (blood vessel) infection

EBOLA

SIGNS & SYMPTOMS

Endothelial cells

Smooth muscle cells Smooth muscle cells

/
VOMITING BLOOD /

Early symptoms — fever, severe headache, muscle pain, weakness, diarrhea, vomiting,
unexplained bleeding and bruising, rash

Late symptoms — blood in diarrhea in vomitus, internal hemmorhaging, organ failure
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http://www.cdc.gov/vhf/ebola/resources/distribution-map-guinea-outbreak.html

Single Celled prokaryotic Class #2: Bacteria

organism

Plasma membrane

Contain both DNA and
RNA

Cytoplasm
Have No Nucleus or any
other membrane bound Cell wall
organelles (golgi,
mitochondria. . .)

Reproduce by binary
fission

Have bacterial specific
nucleic acid, proteins,
carbohydrates and lipids Flagella



SHAPES OF BACTERIA
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Culture Plate

Gram Stain




Some bacteria can cause * [ 0 ¥ o
1 H .“' \ .. {".'1
a wide variety of s g
infections A Respiratory infection | ¢’
|
. . Toxic shock
Tropism for certain syndrome \
bacteria is very broad, &

can infect a wide variety
of cell types

Staphylococcal Osteomyelitis

infection \

|

RAR f |
1 < =) "

. ;\| Skin infections

~ (abscess, furuncle,
- carbuncle, impetigo,

Endocarditis wounds)

Many bacteria can
produce toxins that can
also cause disease Food poisoning




Case Report #2

9 yr old, fever 102, severe throat
pain

Difficulty swallowing

Red swollen tonsils with white
patches

Lab cultures Streptococcus
pyogenes (Group A strep) from a
swab of the throat




Strep Throat

What class of microbe Where does the microbe live?
is causing disease?

Upper, middle, and
lower turbinates

Soft palate

Epiglottis

Esophagus
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How Does Group A Strep cause disease?

T lymphocyte

p !
—. Cytokine __, Toxic shock
. release syndrome

I

Superantigen toxin
| Enzyme Local Skin infection
/ release ~ inflammation — . Pharyngitis
£ E Invasion of Otitis media
R tissue
Meningitis

— Bacteremia —— Metastatic spread —— Arthritis

Osteomyelitis
iii

Immune
' Post-streptococcal
Ea‘r;,u;tggizus Antlgen Ejr:nnzlt?:n " glomerulonephritis
i 4

B lymphocyte 6 — %’"'r:_'b;ﬁ —  Acute rheumatic fever



Class #3: Fungus

Eukaryotic organism
Contains a cell wall, nucleus and membrane bound organelles

Both DNA and RNA
Has fungus specific nucleic acid, proteins, carbohydrates and lipids

Mitochondrion

— Micro bodies

Golgi apparatus f(
\ §
Ribosome

Vacuole

;_e‘f‘ Nucleus

f‘

Outer envelope
Cytoplasm

Endoplasmic reticulum



Two types of Fungus

Yeast (single celled) Molds (multicellular)
Asexual reproduction by Hyphae- tubelike, basic
blastoconidia formation structure

(budding)

Mycelium- intertwined hyphae
Sexual reproduction by

production of ascospores or
basidiospores.




Yeast Mold

A soft, pasty, smooth colony; usually no A filamentous fungus: fuzzy, powdery,
filamentous (fuzzy) growth can be observed woolly, velvety, or relatively smooth.
macroscopically




Nature Reviews | Immunoclogy



Case Report #3

22 yr old man, itchy, cracking,
red feet, especially between the
toes

Lab cultures Trichophyton
(Dermatophyte) from foot
culture




Dermatophyte

, , , , Where does the microbe live?
What class of microbe is causing disease?

Courtesy of
. Courtesy of : ;  The Geraldine Kaminski Medical Mycology Library
~%::h-w Medical Mycology Library | Produced by: David Ellis and Roland Hermanis
wr P L by: David Ellis and Roland Hermanis 2 2003
Copyr 2003




Class #4: Parasites

Eukaryotic orgainsms
Contains a cell membrane, nucleus and membrane bound organelles

Both DNA and RNA
Has parasite specific nucleic acid, proteins, carbohydrates and lipids

Dense granule Golgi body

Hough endoplasmic

. Apicoplast
raticulum

Mitochondrion

Ultrastructure of a Toxoplasma gondii tachyzoite
Expert Reviews in Molecular Medicine ©2001 Cambridge University Press




Single Celled Parasites
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Large Complex Multicellular parasites
Well Defined organs and tissues (Gl Tract, Genital Tract)




Parasites have complex life
cycles

Infective Stage: Cyst or egg
that can survive a harsh
environment

Diagnostic Stage:
Trophozoite or worm that
causes disease

BAFER FEALTHEDR  PFEGFLE™

hitp:ihensn dpd. cde gow/dpdx

Contamination of waler, food, or
hands/fomites with infective cysts.

Trophozo#les are also
passed in stool but
they do mot sunvive in
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Case Report #4

23 year old man, fever (103.1) , headaches, body aches

Recent travel to the Ivory Coast for vacation

Microscopic Blood Smear analysis revealed Plasmodium falciparum



Malaria

What class of microbe Where does the microbe live?
is causing disease?




Plasmodium Life Cycle
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Plasmodium falciparum

Thin smear: ]
Thick smear:
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27-30: Crescent-shaped gametocytes



Complications of falciparum Malaria

* Ischemia caused by the plugging of
vessels in the internal organs

— Cerebral Malaria
— Blackwater Fever and kidney failure

— Disseminated Intravascular
Coagulation

— Multi-organ failure

P. falciparum-parasitized blood cells
plugging the capillaries in brain tissue
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Figure 1. Sequence of appearance of laboratory markers for HIV-1 infection
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Evolution of HIV Immunoassay Technology

1st generation: All antigens used to bind HIV antibodies are from a
lysate of HIV-1 viruses grown in cell culture. Significant specimen
dilution is required to overcome cross-reactivity with cellular
protein contaminants. Examples: HIV-1 Western blot and HIV-1 IFA.

2nd generation: Synthetic peptide or recombinant protein antigens
alone or combined with viral lysates are used to bind HIV
antibodies. Improves sensitivity for HIV-1 group O and HIV-2;
improves specificity by eliminating cross-reactivity with cellular
proteins. Examples: HIV-1 EIA and rapid HIV antibody tests.

3rd generation: Synthetic peptide or recombinant protein antigens
are used to bind HIV antibodies in an immunometric antigen
sandwich format. Allows detection of IgM and IgG antibodies.
Increase sensitivity during early seroconversion. Examples: HIV-
1/HIV-2 EIA and HIV-1/HIV-2 chemiluminescent immunoassays.

4th generation “combo” assays”: Same as 3rd generation assays
but include monoclonal antibodies to detect p24 antigen. Allows
detection of HIV-1 infection before seroconversion. Examples: HIV-
1/HIV-2 enzyme immunoassay, HIV-1/HIV-2 chemiluminescent
immunoassay, and HIV-1/HIV-2 rapid test.




Evolution of HIV Immunoassay Technology

' Generation

| Antigen

{ Sample

| Conjugate

| Signal

| Antigen
Specificity
Sensitivity
?Window period

{ Immunoglobulin
| class detection

| Approximate year of
| first release

| Platforms

Lysate
95-98%
99%

8-10 weeks
IgG

1985

Plate assays
Particle agglutination

>99%
>99.5%
4-6 weeks
lgG

1987

Plate assays
Automated generic
platforms

Particle agglutination
Rapid assays

3rd

—

%

Recombinant & synthetic

>99.5%
>99.5%
2-3 weeks
All

1991

Plate assays
Dedicated instruments
Rapid assays

v
. Y

99.5%
>99.8%
2 weeks
All

1997

Plate assays

Dedicated instruments
Rapid assays

in development
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Structural genes

* Gagis p55 from which three core proteins (p15, p17 and p24) are
formed

* Env gene codes for envelope proteins gp160, gp120 and gp41

* Pol codes for p66 and p51 subunits of reverse transcriptase and
p31 an endonuclease

env —_—
sSurface Glycoprotein SU

gp120
-
env

Transmembrane ‘
GlycoproteinTM ™~ >

gpdl £

gag :
Membrane Associoted
(Matrix) Protein MA,

pl7 -

qag
Capsid CA
(Core Shell)

p2d

RMNA
(2 molecules)

pol
Protecse PR p?
Polymersase RT &
RNAse H RNH p&s
Integrase IN p32




Old HIV Diagnostic Algorithm

1. Screen
immunoassay (EIA/CIA)
rapid tests

2. Confirm

Western Blot (98%)

APTIMA qualitative NAAT| ..




Laboratory diagnosis of HIV infection

ELISA Testing
* first serological test developed to detect HIV infection

* antibodies detected include those directed against p24, gp120,
gpl160 and gp41, detected first in infection and appear in most
individuals

» used for screening only, false positives do occur (recent acute
illness, allergies)

* highly sensitive, not specific



Laboratory diagnosis of HIV infection
Western Blot Testing
* most popular confirmatory test

 antibodies to p24 and p55 appear earliest but decrease or
become undetectable

 antibodies to gp31, gp41, gp120, and gp160 appear later but
are present throughout all stages of the disease

Western Blot Testing = interpretation of result
* no bands, negative

* inorder to be interpreted as positive a minimum of 3 bands
directed against the following antigens must be present : p24,
p31, gp41 or gp120/160

* CDC criteria require 2 bands of the following : p24, gp41 or
gp120/160



Laboratory diagnosis of HIV infection

Western Blot Testing = interpretation of result

* indeterminate results are those samples that produce bands but not
enough to be positive, may be due to the following:

. prior blood transfusions, even with non-HIV-1 infected blood
. prior or current infection with syphilis

. prior or current infection with malaria

. autoimmune diseases

. infection with other human retroviruses

. second or subsequent pregnancies in women

*** run an alternate HIV confirmatory assay
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—— QP60 (env precursor) ap 160 —
— gp120 (cuter env or “surface” glycoprotein) gp 120 — .

—— PB5 (reverse transcriptase)

—— p55 {core precursor)/pS1 (RT) P55 -
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h — p31 {endonuclease) p31 = i
o2 ]
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- — P18 {core matrix)

CDC criteria require 2 bands of the following : p24, gp41 or gp120/160
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4th generation HIV antibody and p24 ELISA (Combo)

Microwell

The 4th generation HIV anti and p24 ELISA (Combo) tests enhanced the sensitivity of the assay to detect early or acute
HIV infection by including detection of p24 antigen in plasma samples. This was achieved by (1) immobilising HIV-1 and HIV-
2 proteins on the surface of wells in a microtitre plate as well as (2) an anti-p24 capture | . (3) capture of HIV-1 or HIV-
2-specific antibodies from plasma and (4) capture of p24 antigen, (5) detection of bound IgM and 1gG antibodies by formation
of immune complexes using HIV-1 and HIV-2 antigen-enzZyme conj es and (6) detection of bound p24 using an anti-p24
antibody-enzyme conj te, (7) addition of enzyme substrate and (8) a spectro tometric measurement of the completed
colour reaction as an indicator of the amount of bound IgM, IgG and p24 "

:'i'inmunopoedlo.org
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HIV-1 / HIV-2 Ag/Ab Immunoassay

HIV-1/2 antigen/antibody combination immunoassay

' |
(+) (-)
i Negative for HIV-1 and HIV-2
antibodies and p24 Ag

HIV-1/HIV-2 antibody differentiation immunoassay

| ] |

HIV-1 (+) HIV-1 () HIV-1 (+) HIV-1 (-) or indeterminate
HIV-2 () HIV-2 (+) HIV-2 (+) HIV-2 ()
HIV-1 antibodies HIV-2 antibodies HIV antibodies l
detected detected detected HIV-1 NAT
|
(+) indicates reactive testresult ' '
(-) indicates nonreactive test result HIV-1 NAT (+) HIV-1 NAT (-)

NAT. nucleic acid test Acute HIV-1 infection Negative for HIV-1
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Laboratory diagnosis of HIV infection
Viral Load Tests

e viral load or viral burden is the quantity of HIV-RNA that is in the
blood

e measures the amount of HIV-RNA in one milliliter of blood
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HIV RNA Test

 The COBAS® AmpliPrep/COBAS® TagMan® HIV-1 Test
(Roche) uses reverse transcription and PCR
amplification primers that define sequences within the

highly conserved regions of the HIV-1 gag gene and of
the HIV-1 LTR region.

e Reportable range: 20-10,000,000 copies/ml; LOD =20

Four gag Primers
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