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Next generation rapid POC test

DIAGNOSTIC SYSTEMS, INC.

Rapid Tests for Earlier Treatment™
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Forward-Looking Statements

Statements contained herein that are not historical facts are forward-looking
statements within the meaning of the Securities Act of 1933, as amended.
Those statements include statements regarding the intent, belief or current
expectations of Chembio and its management. Such statements reflect
management's current views, are based on certain assumptions, and involve
risks and uncertainties. Actual results, events, or performance may differ
materially from the above forward-looking statements due to a number of
important factors, and will be dependent upon a variety of factors, including, but
not limited to, Chembio’s ability to develop, manufacture, market and finance
new products and the demand for Chembio's products. Chembio undertakes no
obligation to publicly update these forward-looking statements to reflect events
or circumstances that occur after the date hereof or to reflect any change in
Chembio's expectations with regard to these forward-looking statements or the
occurrence of unanticipated events. Other factors that may impact Chembio's
success are more fully disclosed in Chembio's most recent public filings with the
U.S. Securities and Exchange Commission.
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Our Vision & Mission

We enable longer and healthier living through detection and
monitoring of serious diseases.

Our mission is to be a leader in the
development and commercialization of
diagnostic solutions. We are dedicated to
delivering high-quality products that
provide ease of use, rapid and accurate
results at the point-of-care (POC). As a
global company, we are committed to
innovation and the highest quality
standards.
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Organization & Facility

* FDA & USDA-
Approved
Development &
Manufacturing
Facility

* All Company
Operations in
60000 Sq. Ft.
Leased Facility in
Medford &
Holbrook, NY

TOTAL EMPLOYMENT
Approximately 170

Reg. & Clinical Operations
QA & QC a
(£ 29 136

Research& |
Development ‘\,'

SG&A
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Global POC Diagnostics Company

NORTH AMERICA

* Established U.S. Sales & Marketing (June ‘14)

* DPP® HIV 1/2 FDA Approved, CLIA Waiver pending
*  Funded Research: CDC, DOD, NIH (2013)

LATIN AMERICA
*  Strong OEM Partnerships (e.g., FIOCRUZ, Labtest)

* Branded products sold to NGOs, private
distributors

EUROPE
* Achieved CE mark for SURECHECK® HIV (July ‘13)
* Achieved CE mark for HIV STATPAK®, (March ‘14)

*  Pending CE mark for DPP® HIV and DPP®
HIV/Syphilis Assays

ASIA

* Established License, Technical
Transfer, Contract Manufacturing,
Distribution Agreement (Feb. ‘14)

MERA (Middle East, Russia, Africa)
* Sales channel: NGO-direct & through distributors

*  Procurements primarily funded by PEPFAR, Global
Fund, and WHO
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CHEMBIO Rapid HIV Tests
FDA Approved and/or on WHO, USAID Waiver List

Regulatory
Approvals &
Listings

Technology

Sensitivity
Specificity
Features

Sample Types

True IgG
Control

Sample Size
(in microliters)

HIV-2

SURE CHECK®
HIV 1/2

FDA/CLIA-Waived
Approved;
CE Mark Approved;
USAID Waiver;
WHO Bulk Proc. List

Lateral Flow - Unique
Unitized, Capillary Tip
Closed System

FDA 99.7% (HIV-1)
FDA 100% (HIV-2)

FDA 99.9%

All Blood Matrices

HIV 1/2
STAT-PAK®

——
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FDA/CLIA-Waived
Approved;
CE Mark Approved;
USAID Waiver; WHO
prequalified

Lateral Flow

FDA 99.7% (HIV-1)
FDA 100% (HIV-2)

FDA 99.9%

All Blood Matrices

HIV 1/2 STAT PAK®

DIPSTICK

USAID Waiver;
WHO Prequalified

Lateral Flow

WHO 100%

WHO 99.7%

All Blood Matrices

DPP® HIV 1/2
Assay (Oral
Fluid/Blood)

D
LLLALID L)
1

Sample 080
Buffer © -

FDA/CLIA-Waived
Approved,;
USAID Waiver;
WHO Pending;
CE Mark Pending

Dual Path Platform
(DPP®)

USAID 100 %
Oral Fluid

USAID 99.8%
Oral Fluid

Oral Fluid
All Blood Matrices

Y

10 blood

Y

DPP® HIV-
Syphilis Assay

USAID-waived;
WHO, FDA, CE Mark
approvals pending

Dual Path Platform
(DPP®)

HIV/Syphilis (CDC)
99.53/98.8

HIV/Syphilis (CDC)
99.47/99.4

All Blood Matrices

Y
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Chembio POC tests serve a diverse, regulated
global market

U, Food and Drug Administraion

CENTER FOR BIOLOGICS EVALUATION AND RESEARCH

7 World Healt
9/ Organizatio
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Comprehensive Manufacturing Capabilities

High Volume Manufacturing: >14M units produced /
year

- 5reel-to-reel dispensing system, two reel-to-reel lamination, 4
Packaging Lines , Automated Vial Filling Equipment, Barrel
Assembly

- Temperature & Humidity controlled Production Areas

- Lean & Six Sigma Methodology employed to drive efficiencies,
cost reduction and quality

Engineering Capabilities:

- >100 years combined experience in Equipment Qualification &
Process Validation

New Warehouse (19K ft2):
- Temperature Control
- Walkin refrigerator storage (2-80C)

Strong Operational Management Team experienced
in Quality Systems
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Chembio’s “Dual Path Platform” (DPP®) Technology

- Patented technology
 Allows improved sensitivity compared to Lateral Flow Technology

- Enables multiple test results via a single blood sample (e.g., HIV-
Syphilis Combo Assay)

« Offers application within Infectious Disease and potential for a
number of other indications

Viechanism

Screening Tests

H
Conjugate Pad ||
(%) v,

D
i
|

@080
sample @ 08>
Buﬂbf

DPP’
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j N'.EXT GENERATION DPP™

DPP HIV 1/2 Assay

N
lC

Oral fluid and blood rapid HIV test
Excellent sensitivity and specificity?
Ready-to-use reagent
sues with
“over collecn(m of oral fluid
Open kit controls stability 24 months
— 50 control runs per vial

Oral Fluid and Blood Assay

EVGES DPP* SampleTainer® specimen

collection bottle:

CHEMBIO

DIAGNOSTIC SYSTEMS, INC.
Rapid Tests for Earlier Treatrment™
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The world's most accurate

HIV Self Test

Reliable Discreet Convenient
>99.7% AccuraTE

BUY NOW

The only CE marked
HIV Self Test

Simple Accurate Approved

HIV is just three letters...
not a sentence

BUY NOW
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Ongoing Collaboration with Brazilian MOH Affiliate
Complemented by New Agreement with Labtest

DPP'HIV 1/2

O sthA0 de Tocnologsa
o) o™ imuncesciogicos hadeldlldy
j Bio-Manguinhos - 12345C

List of product technology transfer to Brazil:
HIV1/2 Stat-Pak (lateral flow)
DPP® HIV 1/2 (Oral Fluid/Blood)
DPP® HIV 1/2 Confirmatory
DPP® Syphilis Trep
DPP® Syphilis Trep&N.Trep
DPP® Leishmania (Human&Canine)
DPP® Leptospira

New products:

1. DPP® HIV-Syphilis
- FE— 2. DPP® Chagas (Screen&Confirm)
Labtest ¢ 3. DPP® Torch




DPP® Rapid Influenza Immunity Test

123456789C
I S e

Latex
conjugate

Innovation to solve complex issue:

1.  Multiplexing up to 9 different Influenza antigens in POC format with
20 ul fingerstick blood with reader

2. Incorporate latex conjugate with FLU antigen to block cross
reactivity between different FLU strains and improve sensitivity and
specificity of assay

Funded by US. Agency Patent Pending




DPP Chagas Screen and Confirmatory Assay

10 vk MST Blood s ﬂ |
T2CHADPP PMT202 7 ; g
012710E

#&-CHEMBIO



G TORCHPANEL ™

TORCH PANEL
Accurwn 26
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DPP Results Multiplex 18 tests line + 2 control lines
5-50 ul Serum/blood for screening of 1gG/IgM or IgE
Possible combination of antibody and antigen detection
Allergy, Autoimmune, tropical panel,Veterinary......

TRACEABLE

START
STOP

ITT1L1]
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GEOGRAPHIC AREA

COMMON TROPICAL DISEASE
CAUSING FEVER

OTHER INFECTIONS CAUSING
OUTBREAKS OR CLUSTERS IN
TRAVELERS

Caribbean

Central America

South America

South-central Asia

Southeast Asia

Sub-Saharan Africa

Dengue, malaria (Haiti)

Dengue, malaria (primarily Plasmodium
vivax)

Dengue, malaria (primarily P. vivax)
Dengue, enteric fever, malaria (primarily
non-falciparum)

Dengue, malaria (primarily non-
faleiparum)

Malaria (primarily P. falciparum),
tickborne rickettsiae, acute
schistosomiasis, filariasis

Acute histoplasmosis, leptospirosis

Leptospirosis, histoplasmosis,
coceldioidomycosis

Bartonellosis, leptospirosis,
histoplasmosis
Chikungunya virus infection

Chikungunya virus infection, leptospirosis

African trypanosomiasis
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DISEASE

Incubation <14 days
Chikungunya

Dengue

Encephalitis, arboviral (Japanese

tickborne encephal
irus, other)

Enteric fever
Acute HIV
Influenza
Legionellosis

Leptospirosis

Malaria, Plasmodium falciparum

Malaria, P. vivax
Spotted-fever rickettsiac
Incubation 14 Days to 6 Weeks

Encephalitis, arboviral; enteric f
acute HIV; leptospirosis; malaria

Amebic liver
Hepatitis A

Hepatitis E

Acute schistosomiasis (Katayama
syndrome)

Incubation >6 weeks

hepatitis E, malaria,

Hepatitis B

Leishmaniasis, visceral

Tubereulosis

USUAL INCUBATION PERIOD
(RANGE)

2—4 days (1—14 days)
4—8 days (3—14 days)

3—-14 days (1—20 days)

7—18 days (3—60 days)

10—28 days (10 days to 6 weeks)
1-3 days

5—6 days (2—10 days)

2 days (2—26

8 days to 12 months (occasionally longer)

Few days to 2—3 weeks

See above incubation periods for relevant
diseases

90 days (60—150 days)

2—10 months (10 days to years)

Primary, weeks; reactivatic

DISTRIBUTION

Tropics, subtropics (Eastern Hemisphere)
Topics, subtropics

agents vary by region

Especially in Indian subcontinent
Worldwide

Worldwide, can also be acquired en route
Widespread

Widespread, most common in tropical
areas

Widespread in tropics and subtropics

Causative species vary by region

> distribution for relevant

Most common in developing countries
Most common in developing countries
Widespread

Most common in sub-Saharan Africa

See abo istribution for relevant
diseases

Widespread

Asia, Africa, Latin America, southern
Europe, and the Middle East

Global distribution, rates and levels of
resistance vary widely
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COMMON CLINICAL FINDINGS

INFECTIONS TO CONSIDER AFTER TROPICAL
TRAVEL

Fever and rash

Fever and abdominal pain

Undifferentiated fever and normal or low white blood cell count

Fever and hemorrhage

Dengue, chikungunya, ricketisial infections, enteric fever (skin
lesions may be sparse or absent), acute HIV infection, measles

Enteric fever, amebic liver abscess

Dengue, malaria, rickettsial infection, enteric fever,
chikungunya

Viral hemorrhagic fevers (dengue and others),
meningococcemia, leptospirosis, rickettsial infections

Fever and eosinophilia

Fever and pulmonary infiltrates

Fever and altered mental status

Mononucleosis syndrome

Fever persisting >2 weeks

Fever with onset >6 weeks after travel

Acute schistosomiasis, drug hypersensitivity reaction,
fascioliasis and other parasitic infections (rare)

Common bacterial and viral pathogens, legionellosis, acute
schistosomiasis, () fever, leptospirosis

Cerebral malaria, viral or bacterial meningoencephalitis, African
trypanosomiasis, scrub typhus

Epstein—Barr virus, evtomegalovirus, toxoplasmosis, acute HIV
Malaria, enteric fever, Epstein-Barr virus, cytomegalovirus,
toxoplasmosis, acute HIV, acute schistosomiasis, brucellosis,

tuberculosis, Q fever, visceral leishmaniasis (rare)

Plasmodium vivax or ovale malaria, acute hepatitis (B, C, or E),
tuberculosis, amebic liver abscess
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Severe Acute Systemic Febrile lliness, SASFI

Dengue

Malaria (P. falciparum)
Melioidosis (B. pseudomaelli)
Plague (Y. pestis)

Anthrax

Lassa fever

Leptospirosis

Rickettsial disease
Typhoid
Chikungunya
Q-fever
Meningococcal

Pneumococcus
CCHF
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Disease State Summary of Scores

Detectable Available Use in Cost/Time Total Score
in Blood reagents/m Medical for 4=highest
aterials Differential | evaluation 1=lowest

Malaria
Dengue
Burkholderia

Typhoid

Chikungunya 35

Leptospirosis 25

Rickettsia 3 : - 22
Plague 25 . 21
Pneumococcal 25 3 4 2 3 25 25 20
Q-Fever 25 3.5 20
Meningococcal 2 : : 20
Anthrax 2 19

Lassa 35 : 18

CCHF
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Malaria Worldwide

In 2012, an estimated 627,000 people died of malaria—most were young children in sub-
Saharan Africa. Within the last decade, increasing numbers of partners and resources have
rapidly increased malaria control efforts. This scale-up of interventions has saved 3.3 million
lives globally and cut malaria mortality by 45%, leading to hopes and plans for elimination
and ultimately eradication. CDC brings its technical expertise to support these efforts with its
collaborative work in many malaria-endemic countries and regions.

Malaria transmission Malaria transmission Malaria transmission
occurs throughout occurs in some parts is not known to occur

http://www.cdc.gov/malaria/malaria_worldwide/index.html
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Today about 2.5 billion people, or 40% of the world’s
population, live in areas where there is a risk of Dengue

Transmission. WHO estimates that 50-100 MM
infections occur yearly.

Labhoratory-Confirmed DHF in the Americas
Prior to 1981 vs. 1981 - 2003
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http://www.cdc.gov/Other/disclaimer.html

Increasing Concern About Dengue and
Chikungunya in the United States

Chikungunya was introduced into the Caribbean in
late 2013. Through September 5, 2014, more than
650,000 clinical cases of chikungunya have been
reported throughout the Caribbean and Americas.
This includes more than 750 travel-associated cases
of individuals who were infected while abroad and
became ill after returning to the United States.
Importation of chikungunya has led to at least
eight locally acquired chikungunya cases in
Florida. Up-to-date information on the number of
chikungunya cases in the Americasand in

the United States are available.

Because dengue is endemic in all areas of the
Caribbean and Americas that have ongoing
chikungunya outbreaks, both dengue and
chikungunya should be included on the differential
diagnosis of patients returning from these areas
with acute febrile illness.

'7 RECENTLY IN THE AMERICAN TROPICS

MOSQUITOES spread diseases such as
CHIKUNGUNYA

and DENGUE.

Watch for fever

3.4, 55167,
0111213 14
718192021
425 21
1

2
9
6
3 627 28
0

with joint pains =2

. orrash in the 3 97
\ ’ next 2 weeks. 22232
29303

If you get sick, see a doctor.
Tell the doctor where you traveled.

For more information: call 800-CDC-INFO (232-4636) or
visit www.cdc.gov/travel.

WERE YOU RECENTLY IN THE CARIBBEAN?
!N
MOSQUITOES spread diseases such as
' 4 CHIKUNGUNYA
/ \ N and DENGUE.

Watch for fever with joint pains
or rash in the next 2 weeks.
If you get sick, see a doctor.

Tell the doctor you traveled
to the Caribbean.

. For more information: call 800-CDC-INFO (232-4636) or
‘ visit www.cdc.gov/travel.
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http://www.paho.org/hq/index.php?option=com_topics&view=article&id=343&Itemid=40931
http://www.cdc.gov/chikungunya/geo/united-states.html

Preparedness and Response for

Chikungunya Virus

Introduction in the Americas

Countries and territories where chikungunya cases have been reported*
(as of March 10, 2015)

Il Current or previous local transmission of chikungunya virus
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@_CHEMBQ Quick Reference Instructions

DIAGMOSTIC SYSTEMS, INC

DPP® Ebola Antigen Assay: Fingerstick Whole Blood Test Procedure

Test ana Control Area Window

Gather the material you will need Buffer' Well 2 with Blue and Green Lines

Cover your work space with a clean, disposable
absorbent workplace cover
Put on your disposable gloves

| Microsafe*
Let the test reach room temperature (between ‘ —_— ¢—— Bulb

Tube

18-30°C or 64-86°F) before opening the pouch

Step 1. Remove the DPP® Ebola Antigen test Ul @ Black
device from its pouch. Line
J

Step 2. Obtain a fingertip blood sample according to normal laboratory practices. After
pricking the finger, wipe away the first drop and sample from the second drop. Without
squeezing the bulb, hold the Microsafe® Tube in a horizontal position and touch the tip of the
tube to the blood sample. Capillary action will draw the sample to the black fill line. Be sure the
“Sample + Bufrer Well 1 tube is completely filled to the black line and there are no air bubbles. 2

Step 4. Remove (unscrew) the green cap on the DPP Ebola Step 5. Add 6 drops (150uL) of DPP Ebola Buffer EBS (green
Buffer EBS Bottle. Invert the bottle and hold it vertically (not at cap) to BUFFER Well 2. A reddish color should begin to flow
an angle) over the SAMPLE + BUFFER Well 1. Slowdy add 3 across the strip within 2-3 minutes.

drops (55 uL) into the SAMPLE + BUFFER Well 1. Start the

timer.
0
‘ s

|- SAMPLE + BUFFER
Well 1

Step 3. Holding the Microsafe Tube vertically over the
Sample + Buffer Well 1, squeeze the bulb to release the
sample into the wedl. Immediately continue to Step 4. Wait 5 minutes. The blue and green colored lines should have
disappearad from the rectangular TEST and CONTROL window. Read the test result 10 to 15 minutes after the addition of the
o L= noch-mor If not, discard the test device and repest the procedure with a DPP Ebola Buffer to BUFFER Well 2. DO NOT read result after

5 . Y new DPP test device. 20 minutes from the start of test (Start of test = addition of
slide a finger over the vent hole near the black mark. samole with buffer to well #1)

Then line up the Microsafe Tube tip with Well 1 and
squeeze the bulb. Refer to the INTERPRETATION OF RESULTS
section to determine the test results

3 3 For Research Use Only.
uick Reference Instructions May 2015
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DPP® Febrile lliness Test: Quick Reference Instructions for Point-Of-Care Testing Amg;ﬁ;gf};ﬁg;ﬁrg ':;e::‘;

1) ADD SAMPLE BUFFER TO VIAL 2) COLLECT BLOOD SAMPLE 3) ADD SAMPLE TO SAMPLE VIAL

 Squeeze the bulb of the
Microsafe® tube to deliver
the sample into the
sample vial containing the
sample diluent. Close the
sample wvial and mix

contents lightly
Prick finger and wipe away the first drop. Hold the i

; X = 3 2 A tapping the outer walls of
: : x - Microsafe® Tube in a horizontal position and touch the el e tant

Using the supplied DPP' Febrile lliness Sample | | tip of the tube to the blood sample. Capillary action will e

Dilution Buffer (red cap), deliver 2 drops of solution draw the sample to the black fill line.

into the supplied sample vial.

4) DELIVER SAMPLE MIXTURE TO SAMPLE + BUFFER WELL 5) ADD RUNNING BUFFER TO BUFFER

Remove the DPP" Febrile liiness Test from its pouch. Ensure a desiccant is present. Examine device for defects (fine WELL
breaks or scratches). If free from defects, label assay with patient information.
(]

. 4x

Wait 10 minutes.

Squeeze the upper bulb of the transfer pipet and insert it into the sample vial containing the diluted sample At 10 minutes, ensure the printed lines in the test area
mixture. Depress bulb to allow the sample to fill the pipet. Deliver the sample mixture into the Sample + Buffer well windfm are no longer visible, then add 4 drops of DPP"
(Well #1) by squeezing the upper bulb. Incubate for 10 minutes at room temperature. Running Buffer to the Buffer well (Well #2).

6) READ ASSAY RESULTS

0 ‘ 3 2 o ———— 'J‘
At 20 minutes from the addition of =l J - - //
Running Buffer to the Buffer well  /~ \\“’ | Ll |
(Well #2), insert the DPP* Febrile | 7 | ul ¢ Results displayed on
liness Assay into the supplied | R . reader & storedin a
Deki™ Reader device. Read device \ ‘ = secure cloud
according to the Deki™ Reader 30 database
instruction manual.

Wait 20 minutes.




Filoviridae
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Ebola Vlﬁr‘us

EBOV
1x10° pfu/ml
.

Neg Control
Marburg
1x10° Pfu/m|
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ltisshoet-only-Ebola-Virus

Ebola virus (Zaire) u Total ' Sudan virus (SUDV)
mDeath

=]

g
# of cases

=)

1976 1977 1994 1995 1996 1996 1996 2001 2001 2002 2003 2004 2007 2009 2014 2014 L A U L

1

(/)]
()
("))
©
O
Y
(o]
H#

Marburg Virus

u Total

. //Bundibugyo virus (BDBV)  mTotal | ’ Reston virus (RESTV)

B Total B Death

B Death

| M Death

# of cases

# of cases

1990 1989 1992




A Semi-Quantitative Test Kit for the Detection of Ebola Glycoprotein specific to Ebola virus (EBOV). HRP-II specific to P. falciparum and pLDH
Pan specific to P. species. NS1 specific to Dengue, CPS specific to Burkholderia pseudomallei . and F1 specific to Yersinia pestis antigens in
Fingerstick Whole Blood

BUFFER Well2 - TEST WlNDQW with Blue
and Green Lines

DPP® Febrile Test
AAA-1234567890

SAMPLE +BUFFER Well 1

BUFFER Well 2

SAMPLE + BUFFER Well 1

A Fggnpen 1
Strmirg Rufter (0%
o1

Transfer Pipette
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WHO Panel Dilution Series

50 Malaria Ag
P.f/P.w Test Visual Result Reader Result

817
413
327
186
109
66
61
58
25

Parasites

400
200
100
50
FC2TIAS 25
12.5
.25
3.125
1.6
400
200
100
50
25

| | | [ P | P [ [

=
]

104
&5
45
43
4

675
553

[ | [

=
=}

400
200

Benin |

S A G S A )

=
=}

= | |

Santa Lucia

Migeria XI

ka

alala [Elala |||
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DPP® Febrile Iliness Assay — Limit of
Detection

y = 2.5261x + 0.8399
R?=0.999

£ z
s 5
5 £
% 3
2 H

z
= 8
a &
ig

6 &
Colorado 92 in Blood (ng/mL) Burk CPS Antigen Conc. in Blood (ng/mL}

Performance of B. pseudomallei Assayd ~ 05-12ng/mL in

Dose Response Profile of Yersinia pestis Assay in Blood LOD ~ 25ng/mL in
Blood

Blood

Multiplexed DTRA Limit of Detection (LOD)

Marker Antigen LOD studies for Multiplex DPP®
Biosafety Il (NRL) Biosafety lll .su tes for Mulliplex .
Febrile lllness Test. Exclusivity panel of

10 agents evidenced no reactivity for test
(no false-positive). *Tests carried out in
U.S. Army Medical Research Institute of
Infectious Diseases (USAMRIID),

**exclusivity panel of six agents at 200x
of the LOD showed no response during
tests carried out in Naval Medical
Research Center (NMRCO.
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Prototype DPP® Biothreat Assay

Prototype DPP multiplex Biothreat device shows successful detection among all test lines. Test line combination is: 1) F. tularensis (LPS) 2) Y. pestis (F1) 3) Dengue fever (NS1) 4) B.
pseudomallei 5) B. anthracis (EF). All test lines were assayed individually with their respective antigens (a, b, ¢, d, & e for Tularensis, plague, Dengue, Melioidosis and Anthrax
respectively) as well as with a mixture of all antigens (). When assayed individually the marker in question was easily identifiable as positive while the other test lines showed no intensity.
We do not see any cross reactivity issues with the biological test prototype. The positive mix sample shows that the prototype is capable of detection along all markers simultaneously.
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DPP° Chikungunya IgM / IgG Assay

Inspection . S
Markers tested Method Interpretation
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Rapid Point-of-Care Diagnosis of Human Leptospirosis

o
[=]

Scott A. Nabity?, Guilherme S. Ribeiro®**, Carolina Lessa Aquino®, Daniele Takahashi®, Alcinéia
Oliveira Damiao®, André H. O. Gongalves®, Demdcrito B. Miranda-Filho®, Rena Greenwald®,
Javan Esfandiari®, Konstantin P. Lyashchenko® Mitermayer G. Reis®, Marco A. Medeiros®, Albert I. Ko’

Sensitivity (%)
& &

("]
o
18} 1YW UeawW JLjewoes

1 Duke University School of Medicine, Durham, Morth Carolina, United States of America, 2 Centro de Pesquisa de Gongalo Moniz Fundacio Oswaldo Cruz, Salvadaor,
Brazil, 3 Instituto de Satde Coletiva, Universidade Federal da Bahia, Salvador, Brazil, 4 Bio-Manguinhos, Fundagio Oswaldo Cruz, Rio de Janeim, Brazil, 5 Depantamento de
Medidna Clinica, Universidade de Pemambuco, Recife, Brazil 6 Chembio Diagnostic Systems, Medford, New York, United States of America, 7 Yale University Schools of
Public Health and Medicine, New Haven, Connecticut, United States of America
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-4 57 8-10 211
(n=0) (n=19) (n=112) (n=93) (n=58)

Accuracy of a Dual Path Platform (DPP) Assay for the ‘

Abstract

Background: Diagnosis of leptospirosis by the gold standard serologic assay, the microscopic agglutination test (MAT),
requires paired sera and is not widely available. We developed a rapid assay using immunodominant Leptospira [T
immunoglobulin-like (Lig) proteins in a Dual Path Platform (DPP). This study aimed to evaluate the assay's diagnostic

performance in the setting of urban transmission.

Methodology: We determined test sensitivity using 446 acute and convalescent sera from MAT-confirmed case-patients

with severe or mild leptospirosis in Brazil. We assessed test specificity using 677 sera from the following groups: healthy

residents of a Brazilian slum with endemic transmission, febrile outpatients from the same slum, healthy blood donors, and

patients with dengue, hepatitis A, and syphilis. Three operators independently interpreted visual results without knowing

specimen status.

Resuits: The overall sensitivity for paired sera was 100% and 73% for severe and mild disease, respectively. In the acute

phase, the assay achieved a sensitivity of 85% and 64% for severe and mild leptospirosis, respectively. Within seven days of

illness onset, the assay achieved a sensitivity of 77% for severe disease and 60% for mild leptospirosis. Sensitivity of the DPP

assay was similar to that for IgM-ELISA and increased with both duration of symptoms (chi-square regression P=0.002) and

agglutinating titer (Spearman p=0.24, P<0.001). Specificity was =93% for dengue, hepatitis A, syphilis, febrile outpatients,

and blood donors, while it was 86% for healthy slum residents. Inter-operator agreement ranged from very good to

excellent (kappa 0.82-094) and test-to-test reproducibility was also high (kappa: 0.89).

Sensitivity (%)

19}} 1VIN UESLU DLI}8W085)

Conclusions: The DPP assay performed acceptably well for diagnosis of severe acute dlinical leptospirosis and can be easily
implemented in hospitals and health posts where leptospirosis is a major public health problem. However, test accuracy
may need improvement for mild disease and early stage leptospirosis, particularly in regions with high transmission. =1 24 5-7 8-10 =11

(n=6) (n=17) (n=2) (n=3) (n=0)

ND

Days after onset of illness

B8 DPP sensitivity (95% Cl)

3 ELISA sensitivity (95% CI)

3 AT 1:100 sensitivity (95% CI)

— Geometric mean MAT titer (£ GSD)
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Design, Development and Evaluation of rK28-Based
Point-of-Care Tests for Improving Rapid Diagnosis of
Visceral Leishmaniasis

Sowmya Pattabhi', Jacqueline Whittle', Raodoh Mohamath', Sayda El-Safi®, Garner G. Moulton',
Jeffrey A. Guderian', Danny Colombara®, Asem O. Abdoon®, Maowia M. Mukhtar?, Dinesh Mondal®,
Javan Esfandiari®, Shailendra Kumar®, Peter Chun’, Steven G. Reed’, Ajay Bhatia'*

1 Infectious Disease Research Institute, Seattle, Washington, United States of America, 2 Department of Microbiology and Parasitol ogy, Faculty of Medicine, Khartoum
University, Khartoum, Sudan, 3 Department of Epidemiology, 5chool of Public Health, University of Washington, Seattle, Washington, United States of America, 4 Institute
of Endemic Diseases, Unheersity of Khartoum, Khartoum, Sudan, 5Laboratory Sciences Divison, International Centre for Diarhoeal Diseases Research, Dhaka, Bangladesh,
6 Chembio Diagnostic Systems, Inc, Medford, New Yark, United States of America, 7 Ease-Medtrend, Shanghal, People’s Republic of China

Abstract

Background:\fisceral leishmaniasis (VL) is diagnosed by microscopic confirmation of the parasite in bone marrow, spleen or
lymph node aspirates. These procedures are unsuitable for rapid diagnosis of VL in field settings. The development of rK39-
based rapid diagnostic tests (RDT) revolutionized diagnosis of VL by offering high sensitivity and specificity in detecting
disease in the Indian subcontinent; however, these tests have been less reliable in the African subcontinent (sensitivity
range of 75-85%, specificity of 70-92%). We have addressed limitations of the ri39 with a new synthetic polyprotein, rk28,
followed by development and evaluation of two new rk28-based RDT prototype platforms.

Methodology/Principal Findings: Evaluation of 62 VL-confirmed sera from Sudan provided sensitivities of 96.8% and 93.6%
(95% Cl=K28: BBB3-9961%; K39: B430-98.21%) and specificities of 96.2% and 92.4% (95% Cl=K28: 90.53-98.95%,; K3%:
85.54-96.65%) for rk28 and rk39, respectively. Of greater interest was the observation that individual VL sera with low rk39
reactivity often had much higher rk28 reactivity. This characteristic of the fusion protein was exploited in the development
of rk28 rapid tests, which may prove to be crudal in detecting VL among patients with low rk39 antibody levels. Evaluation
of two prototype lateral flow-based rK28 rapid tests on 53 VL patients in Sudan and 73 VL patients in Bangladesh provided
promisingly high sensitivities (95.2% [95% Cl=88.46-29.1 in Sudan and 98.1% [95% Cl=89.93-99.95%] in Bangladesh)
compared to the 39 RDT (sensitivities of 86.3% [95% Cl=7625-93.23%] in Sudan and BB.7% [95% Cl= 76.97-95.73%)] in

Bangladesh).

Conclusions/Significance: Our study compares the diagnostic accuracy of rK39 and rk28 in detecting active VL cases and
our findings indicate that rk28 polyprotein has great potential as a serodiagnostic tool. A new rk28-based ROT will prove to
be a waluable asset in simplifying VL disease confirmation at the point-of-care.
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Comparison of two immunochromatographic assays and the indirect
immunofluorscence antibody test for diagnosis of Trypanosoma cruzi
infection in dogs in south central Louisiana
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ARTICLE INFO ABSTRACT

Artide history: Two rapid tests evaluated in dogs considered to be of high risk of infection with the Chagas
Received 27 March 2009 parasite Trypanosoma cruzl using two immunochromatographic assays: Trypanosoma
Received in revised form & July 2009 Detect™ for canine, InBios, Seattle WA and CHAGAS STAT-PAK™ assay, Chembio
Accepted 8 July 208 Diagnostic Systems, Medford, NY, insouth central Louisiana. For this purpose a serological
survey was carried out in a total of 122 dogs and a serum bank was created. These 122
Keywards: animals were first tested by [FAT that was used as the standard test. From the serum bank
?"‘“‘;L: ::F:md 50 samples were tested using the two rapid Chagas assays and results compared to the
D?.;;r-llms.i; standard test [FAT. The serological survey using IFAT showed a prevalence of T. ouzi
Fnomnotic disesse infection in 22.1% of the tested dogs. In the immunochmmatographic assays, 12 and 11
ATErICAT T VAR R A animals were positive on rapid assay: Trypanosoma Detect™ for canine, InBics and
CHAGAS STAT-PAK™, Chembio Diagnostic Systems, respectively compared to 11 positive
by IFAT. These two immunochromatographic tests have shown high susceptibility and
specificity compared to our standard method IFAT. The rapid, easy and accurate screening
assays used in conjunction with confirmatory tests, would be an excellent tool for
veterinarians to diagnose T. cruzl infecton. Early detection of T cruz infection may prevent
complications through an effective treatment. Greater awareness by veterinarians of the
risk, clinical findings, history along with diagnostic methods will contribute greatly to an

understanding of the true prevalence of Chagas disease in dogs in Louisiana
& 2009 Ekevier BV, All rights reserved.
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Chagas’ disease diagnosis: a multicentric evaluation of Chagas Stat-
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Abstract

A rapid serologic test for disgnosis of I orun infacton (Chagas Stat Pak) was developed wsing recombinsnt proteins in an
mmrmumochromatozraphic assay. This cassene format test was evaluated first in blind with a panel of 393 coded serum samples. The Chagas
Star-Pak identified 197 infected (%8.5% sensitivity) and 183 non-infected individuwals (94.8% specificity). A second evalustion was
performed with 352 sera from four Latin America couniries tested independently in each country, showing a sensitivity of 1% and
specificity of 98.6%. A third set of tests comparing sera with plasma and eluates from filter paper as well as setum preserved i 50% glycerel
did show identical results as those obtained with serum. This rapid test (15 min) uses one device per sample, does not require refrigeration
nor 4 laboratory stuchure o1 specialized skills to be performed, accepts different types of samples and may be stored for long periods of
time for result checking and documentation These attributes together with the high sensitiviry and specificity demonstrated hersin, make
thiz fest @ snitable tool for field studies, small lsboratories and emergencies at blood banks in the counoyside of endemic areas. & 2003
Elsevier Inc. All rights reserved.
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