Molecular Methods: Picking the Right Test

Molecular Methods:
Choosing Appropriate
Tests & Test Interpretation

Da

Learning Objectives

Understand the role of sensitivity/specificity in
choosing the appropriate test

Understand variables which alter test results

Understand certain molecular methods used in
the medial literature

Understand the importance of recoding data
for test interpretation.

Question 2

® Your research coordinator tells you that the
average fasting blood glucose in your healthy
general pediatric patient population (n=253) is
125 mg/dl. What should you do for patients
with high glucose?

A Institute an evidence based medicine trainin n for all clinical staff

glucose.

Begin treatment for DM
D. Order oral glucose tolerance tests
E. Order HgbAlc

David Rosenthal, DO, PhD,
drosenthal@northwell.edu
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Disclosures

m None

Question 1
An infant born to a women infected with HIV has
a positive Rapid HIV1 ELISA (34 generation) at
2 months of age. What should you do first?

m A. Start HIV Antiretroviral medications as soon
as possible.

m B. Repeat the Rapid HIV1 ELISA S
m C. Order an HIV discriminatory test ST
m D. Repeat the HIV1 test test in 2 months.

m E. Recheck the specificity of the assay.

Question 3

m Fifty percent of the QuantiFERON Gold Test-
in-Tube (QFN) results ate indeterminate. What
should you do?

A. Repeat QFN on all patients with indeterminate results

B. Consider those patients with indeterminate results as

screened for TB.

C. Call the lab to understand how the QFN test is done.
D. Refer all indeterminate patients to Peds ID for potential
treatment.

E.  Place a PPD on all of the patients with indeterminate
results.
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Selecting the right test: “Truth” or “Gold Std" test
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Sample Condition
—— — T

Blood from a

clinical trial

patient.
Obtained at

the start of

surgery.

Diabetes Screening

m The right instrument

Selecting the right test

m Updated algorithms

® [ vivo vs. In vitro

David Rosenthal, DO, PhD,
drosenthal@northwell.edu

1/23/2018

Selecting the right test

m Eg. Screening for Diabetes

Diabetes Screening
The Right Test

Hemoglobin Alc A.6)

Oral glucose tolerance test
FADAM

Development of HIV
immunoassays

Goneratian

Antegen
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15t Generation HIV-1 Test

A1: 1st -Generation HIV-1
1A

I

Alsz2
Tests

A2
WB Confirmatory Test

Positive

Case: Newborn

Ex-36 wk, SGA (BW 19(

06 kg) born to a G6P21112 mother via ue to late decels

[Test __________vother ______lBaby ___|

1t TM HIV EIA

34 TM HIV EIA

L&D HIV Rapid EIA

4t Generation HIV
HIV Viral Load

HIV Multispot

HIV 4th Generation EIA
HIV Newborn screen
HIV Newborn NYS labs
HIV Viral Load

Neg (Oct, Nov 2013)
Neg (5/20/14)
Pos x 2 (5/23/14)
Neg (5/23/14)
Pos: 118,000 RNA copies
Neg
Neg
Neg
Neg Multispot, Neg PCR
Neg (5/27/14,5/29/14)  Neg (5/26/14, 5/27/14)

Tuberculin Skin Testing

Mantoux Method

Interpretation depends on Patient Risk Factors

Induration 25 mm Induration210 mm  Induration215 mm
* HiV-infected * Recentimmigrants (< 5 yrs) ~+any person
- Recent contact witha  from high-
person with TB disease  * Injection drug users
« Fibrotic changes on CXR * Residents and employees
c/w with prior TB of high-risk congregate
organ transplants settings
« Immunosuppressed for  + Mycobacteriology
other reasons (e.g., taking
the equivalent .
place them at high risk
4 years of age

adults in high-risk
categories

David Rosenthal, DO, PhD,

drosenthal@northwell.edu

4™ Generation HIV-1/2 Test

B, |
MMIPR WeeklyDetection of Acute At dth ~Generation HIV-1/2 1A
HIV Infection in Two Evaluations of

a New HIV Diagnostic Testing

Algorithm — United States, 2011— m

2013, June 21, 2013 / 62(24);489-494
A2 Result: (-) for HIV-1,
HIV-AHIV-2 HIV-2 antibodies, and
discriminatory assay | p24 antigen
l

Lab Med. 2011;42(9)

In Vivo and In Vitro Diagnostic Tests

Tuberculin PPD (purified protein derivative) —

acts of cult filtr: from
M. # —” IFN-y N —

Presentation of TNF-o IL-8, etc.
mycobacterial antigens _

<3

'S

Antigen Memory
presenting T-cell
cell

Andersen P, et al. Lancet 2000;356:1099

Whole Blood IFN-y Assay
QuantiFERON-TB Test

Stage 1 Whole Blood Culture

Incubate - INF-y is
released from

Draw blood into

special tubes =
sensitized T-cells

Stage 2 IFN-gamma ELISA

COLOR

Measure [ IFN-y] in
‘Sandwich’ ELISA

Centrifuge to
separate plasma
from cells

Computerized
interpretation
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QuantFERON®-TB Gold Test QuantiFERON -TB Gold In-Tube

Advantages and Disadvantages

All tubes have a w ring on
the top of the cap.
. N o Draw samples in this order!
oducible; not operator-dependent « »

reactivity with BCG, little cross-reactivity with nc Collect 1 mL of blood d
in f the Quantif

tuberculous mycobacteria = 7 Gold IT blood collection tut
Should alw:
) . X other blood samples are being
m No chance of ulceration due to brisk skin test reaction | s collected.
. Blood dr slowly into tube
m Disadvantages: Keep the tube on the needle for

) . . . . Py 1o N N
® Blood must be received in lab within 16 houts 2-3 seconds once the tube
appears to be fille:

® Labor intensive for the lab ig
= Not much data for some patient groups & Neg Cntl Test Pos Cntl
— =ad

Begin

= Controls for low or no immune response

Interpretation of QTF-TB Gold
In-Tube Test

P = B - Indeterminats
= Amount of IFN-y (IU/mL) is reported from 3 tubes: 2 n;;;";‘;? ¢ = Re
Vaccination

Interpreting the Results

Immuno-
Indeterminate > compromised
(Low Mitogen) atient (Anergy)

Poor specimen
collection,
handling or
storage

TB Antigen — Nil
> 0.3510/mL
and
TB Antigen — Nil
> 25% of Nil

Tubes not shaken enough —
PHA not solubilized
. Increased time (>16 hrs)
® Indeterminate S -
) No B Infection from blood draw t0
incubation(36-38°C) in lab

3. Storage of filled blood tubes

TB Infection — active or latent outside of temp range
(22°C+5°C)

Selecting the right Molecular
Method

Immunohistochemistry

® Immunohistochemistry vs In situ hybridization Substrat

{:]
. . " Is added to
m PCR vs. Quantitative PCR . the snzyme %
I

m Understanding ELISA results - “titers”
. - 2nd antibody
m Blotting — Western, Northern, Southern. .. H« RN with enzyme
/ e attached

: 1st antibody
& >

- "
..\' viral proteins
in infected animal tissues

David Rosenthal, DO, PhD,
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Immunohistochemistry Immunohistochemistry
; — f- wa-:l sy | 'L__ -.J. —— :‘.” 3

ouse

Cortex (DC)
Primary
£ Follicle (PF)

In Situ Hybridization

will produce a colored

precipitate if viral
nucleic acid / / /

is present

complementary nucleic acid

that will bind -
to viral
nucleic acid

viral nucleic acid in tissue sections

Immunohistochemistry vs.
In Situ Hybridization

m Both help you find which cells are making your
gene/protein of interest

® Immunohistochemistry uses an antibody to find

a protein in the cell

m [y Sitn Hybridization classically uses DNA or
RNA (oligonucleotides) to find nucleic acids in
the cell.

David Rosenthal, DO, PhD,
drosenthal@northwell.edu 6
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ELISA measures the amount of antigen in liquid phase
ELISPOT measures the number of cells with antigen on them

ELISA - Ag in fluids
Seeprardin-enzre (ALP or HRP) conmgate (4 ) is added

Firully, a choomogenic mbatre for J\'I.'P ar h'RF: sdded and the
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+DNA polymerase ] DNA
E— Sgar.ﬂ;?ﬁ HYBRIDIZATION :ggx SY;*F‘TS'E‘S'S
double-stranded |  STRANDS OF PRIERS +dcTP PRIMERS
DNA

+dTTP
(o) -h

STEP2

FIRST CYCLE

A Untreat E6  TatE6

Localization of pro- = W T_cell Eniched
opiomelanocortin i ]
mRNA transcripts
and peptide 676 bp T-cell Enriched
immunoreactivity in T-cell Depleted
rat heart 4401 b

T-cell Enriched
H0be T-cell Depleted

22hp Control Patient

Untreat E6  Tat-E6 Untreat E6  Tat-E6
— — — — G T_cc| Enriched

m— T-cell Depleted

Control
Left Ventricle
Atsium

T-cell Enriched

Right Ventricle

R —

DeVoti JA, Steint I, Rosenthal DW, Hatam L, Vambutas A, Abramson AL,

1 WR, Rosenthal DW, Unal CB, Nyquist-Battie C, Cardiovasc. Res. 1999 43(1):107-116| Shikowitz M. Bonagura VR. CDLI 2004. 11(3 4

Quantitative PCR
Quantitative PCR Fluorogenic 5' nuclease chemistry

R = Reporter

Q = Quencher
4 B B 10 12 14 16 18 20 22 24 26 28 230 32 34 36 28 40

Cyde

David Rosenthal, DO, PhD,
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Quantitative PCR

Protein Electrophoresis

sample loaded onta gel
by pipette

cathode
plastic casing

buffer

Alberts et al. Molecular Cell Biology . figures 4-42 and 4-43

Western Blot

ELECTROTRANSFER (b] ANTIBODY DETECTION

Incubate with
Aby 11 and then wash axcoss Aby

Elactric

SDS-polyacrylomida gol  Porous Ingubate with enzyme-linked
membrane
sheat

b 3 DEVELOPMENT
[ & 7 r

Identifies a / /
Protein of i [subaras |
Interest / /

Lodish et al., 2000

David Rosenthal, DO, PhD,
drosenthal@northwell.edu

| Ab, (T} and then wash axcess Ab,,
and then activate color reaction

Substrate
Develop

1/23/2018

Quantitative PCR

RT-PCR Cycles

Western Blot

d on a 4% to 20% SDS Page
proteins we
se anti-HSP 70 (1:50, ), followed by a )0 dilution of HRP labeled goat anti-mouse
he membrane wa hed and incubated in BioFX chemiluminescent HRP substrate for 5
rior to film

COX-2
(72 Kd

ntation
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Western Blot

HIV-1 ASSOCIATED BANDS

Megative

detect specific fragments
by autoradiography

denature and transfer to membrane

Blotting... how to avoid
confusion

m Dr. EM Southern first described “Detection of
specific sequences among DNA fragments
sepatated by gel electrophoresis.” (] Mol Biol.
1975)

® Thus it was Blotting is described as:
= Southern=DNA
= Northern=RNA

m Western=Protein

David Rosenthal, DO, PhD,
drosenthal@northwell.edu

Western Blot
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s HIV

3 bands

Northern Blotting

R Identification of

Altal in 8 strains
of Alternaria by
Northern Blotting

188698
188699
188700
188701
ATCC 11680
CBS 103-33
ALDOS
ALOO3

L I

Rosenthal et al, Ann All Asthma 1998, 80: 471-5

Study Design and
Interpreting the Data

10
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Data Transformations

Clinical Trial Example

Scheduled @EVA011

surgeries
Arm 1

Celebrex Placebo
Pre Treat ﬂ
N Arm 2

Placebo Celebrex

XLIJ-344

LIJ-340

ALIJ-335

WIOW-004

#10W-002

m Fach Study visit is 3 months apart from the “Lwa

previous one

Adapted from Lucs A et al, Molecular Medicine, 2012

Data Transformations Clinical Trial Example

SEVADN Scheduled
surgeries

Arm 1

XLIJ-344

L1J-340

Celebrex Placebo
Pre Treat ﬂ
Arm 2

Placebo Celebrex

ALI-335

=IOW-004

*10W-002

m Each Study visit is 3 months apart from the

xL1J-328

previous one

Adapted from Lucs A et al, Molecular Medicine, 2012

3 4 5 6

Clincial Time Point

Question 1
An infant born to a women infected with HIV has
a positive Rapid HIV1 ELISA (3" generation) at

2 months of age. What should you do first?

Data Transformations

®EVA-011
*LIJ-344
m A. Start HIV Antiretroviral medications as soon

L1J-340

ALW-335 as pOSSib16.

m B. Repeat the Rapid HIV1 ELISA STAT.
m C. Order an HIV discriminatory test STAT.
m D. Repeat the HIV1 test test in 2 months.

wIOW-004
" +10W-002
. xLI-328

s g
8 8
8 8

m E. Recheck the specificity of the assay.

David Rosenthal, DO, PhD,
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Question 2

Your research coordinator tells you that the
average fasting blood glucose in your healthy
general pediatric patient population (n=253) is 125
mg/dl. What should you do for patients with high
glucose?

= A Institute an evidence

D. Order oral glucose tolerance tests
E. Order HgbAlc

Northwell Health Division of
Allergy/Immunology

Adult, Adolescent and
Pediatric
Allergy, Asthma, and
Clinical Immunology
David Rosenthal, D.O. Ph.D.

HIV/AIDS (Age < 30 years old) Northwell Health
Division of Allergy/Immunology

865 Northern Blvd, Suite 101
Great Neck, NY 11021
H: drosenthal@northwell.edu

EczemalAtopic Dermatitis [ &:516-622-5070
Asthma W 2: 516-622-5060

Primary Immune Deficiency
Allergic Rhinitis

Urticaria / Angioedema
Food / Medication Allergy

David Rosenthal, DO, PhD,
drosenthal@northwell.edu

Question 3

Fifty percent of the Quantiferon Gold Test-in-
Tube (QFN) results are indeterminate. What
should you do?
= A. Repeat QFN on all patients with indeterminate results
ider those patients with indeterminate results as
screened for TB.
C. Call the lab to understand how the QFN test is done.
D. Refer all indeterminate patients to Peds ID for potential
treatment.
E. Place a PPD on all of the patients with indeterminate
results.
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