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Indications for Use Statement 

 

 

510(k) Number (if known): K112422 

 

Device Name:  CrAg Lateral Flow Assay 

 

Indications for Use: 

 

The Cryptococcal Antigen Lateral Flow Assay (CrAg LFA) is an immunochromatographic test 

system for the qualitative or semi quantitative detection of capsular polysaccharide antigens of 

Cryptococcus species complex (Cryptococcus neoformans and Cryptococcus gattii) in serum and 

cerebral spinal fluid (CSF). 

 

The CrAg Lateral Flow Assay is a prescription use laboratory assay, which can aid in the 

diagnosis of cryptococcosis. 

 

 

 

 

 

 

 

 

 

Prescription Use________       AND/OR      Over The Counter Use________ 

(Part 21 CFR 801 Subpart D)                       (21 CFR 801 Subpart C) 

 
(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF NEEDED) 

 

Concurrence of CDRH, Office of In Vitro Diagnostic Devices (OIVD) 

 

 

__________________________________ 

Division Sign Off 

Office of In Vitro Diagnostic Device 

Evaluation and Safety 

 

510(k):   
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510(k) Summary  

CrAg Lateral Flow Assay 

 
This 510(k) summary is submitted in accordance with 21 CFR §807.92 

 

Owner:  Immuno Mycologics, Inc. 

   2700 Technology Place 

   Norman, OK  73071 

   Tel:  405 360 4669 

   Fax: 405 364 1058 

   Contact:  Dr. Sean K. Bauman, President & CEO 

   Sean Bauman@immy.com 

 

Prepared:  March 26, 2012 

 

Trade Name:  CrAg Lateral Flow Assay 

 

Common Name: Cryptococcal Antigen Lateral Flow Immunoassay 

 

Regulation:  866.3165 

 

Predicate Device: Immuno Mycologics’ CrAg Lateral Flow Assay (K102286) 

 

Intended Use: The CrAg Lateral Flow Assay is an immunochromatographic test system 

for the qualitative or semi quantitative detection of capsular 

polysaccharide antigens of Cryptococcus species complex (Cryptococcus 

neoformans and Cryptococcus gatti) in serum and cerebral spinal fluid 

(CSF). 

 

The CrAg Lateral Flow Assay is a prescription use laboratory assay, which 

can aid in the diagnosis of Cryptococcosis. 

 

Device Description: 

Explanation: 

 

Detection of cryptococcal antigen in serum and CSF has been used for over forty years to aid in 

the diagnosis of cryptococcosis with very high sensitivity and specificity (9,14,15).  Current 

guidelines for the management of cryptococcal disease partially base treatment 

recommendations on cryptococcal antigen presence and more specifically on cryptococcal 

antigen titers (16). 

 

Cryptococcosis is caused by both species of the Cryptococcus species complex (Cryptococcus 

neoformans and Cryptococcus gatti) (5,6,12,13). Individuals with impaired cell mediated 
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immune (CMI) function due to acquired immunodeficiency syndrome (AIDS) (19), 

lymphoproliferative disorders (18), steroid therapy (8), and organ transplantation (7) are at 

increased risk of cryptococcosis.  AIDS accounts for 80 90% of cryptococcal infections (11). The 

incidence of cryptococcosis in AIDS patients in the United States is estimated to be 5 10% (11), 

while the incidence of cryptococcosis in other parts of the world, such as Africa, is as high as 

30% (3).  Cryptococcosis is the fourth most common opportunistic, life threatening infection 

among AIDS patients (10).   

 

Description: 

 

The CrAg Lateral Flow Assay is a dipstick sandwich immunochromatographic assay, which 

detects cryptococcal antigen in serum and CSF.  For the qualitative procedure, specimens are 

diluted 1:2 in 1x Specimen Diluent and analyzed.  For the semi quantitative procedure, 

specimens are diluted 1:5 in 1x Specimen Diluent followed by 1:2 serial dilutions.  All dilutions 

are then analyzed as in the qualitative procedure.  Specimens are placed into an appropriate 

reservoir, such as a test tube or microtiter plate, and the lateral flow device is then placed into 

the reservoir allowing the specimen to come into contact with the test membrane.  The test 

uses specimen wicking to capture gold conjugated, anti cryptococcal monoclonal antibodies 

and gold conjugated control antibodies that are deposited onto a membrane.  If cryptococcal 

antigen is present in the specimen, it binds to the gold–conjugated, anti cryptococcal 

antibodies.  The gold labeled antibody antigen complex will continue to wick up the membrane 

where it will interact with the Test Line (T).  The Test Line is immobilized anti cryptococcal 

monoclonal antibodies.  If the specimen contains cryptococcal antigen, a sandwich is created 

with the gold labeled antibodies and the immobilized antibodies, causing a visible line to 

develop at the test line site (T).  If proper flow occurs and the reagents are reactive at the time 

of use, the wicking of any specimen, positive or negative, will cause the gold conjugated control 

goat IgG antibody to move to the Control Line (C) which is immobilized bovine anti goat IgG 

antibody.  The immobilized anti goat antibody will bind to the gold conjugated goat IgG Control 

antibody and will cause a visible line to develop (C).   A positive test result will create two lines, 

while a negative test result will create one line (Figure 1).  If the control line fails to develop a 

line, then the test is not valid. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  CrAg Lateral Flow Assay Schematic 
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Conclusion 

 

The information submitted in this premarket notification is complete and supports a substantial 

equivalence decision. 
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Section 07 

Class III Summary and Certification 

 

N/A 
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Section 09 

Declarations of Conformity and Summary Reports 

 

N/A 
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Executive Summary 
 

 

Trade Name:  CrAg Lateral Flow Assay 

 

Common Name:   Cryptococcal Antigen Lateral Flow Assay  

 

Regulation:  866.3165  

 

Predicate Device: CrAg Lateral Flow Assay (K102286) 

 

Intended Use: The CrAg Lateral Flow Assay is an immunochromatographic test system 

for the qualitative or semi quantitative detection of capsular 

polysaccharide antigens of Cryptococcus species complex (Cryptococcus 

neoformans and Cryptococcus gatti) in serum and cerebral spinal fluid 

(CSF). 

 

The CrAg Lateral Flow Assay is a prescription use laboratory assay, which 

can aid in the diagnosis of Cryptococcosis. 

 

 

Device Description: 

 

Explanation: 

 

Detection of cryptococcal antigen in serum and CSF has been used for over forty years to aid in 

the diagnosis of cryptococcosis with very high sensitivity and specificity (6,11,12).  Current 

guidelines for the management of cryptococcal disease partially base treatment 

recommendations on cryptococcal antigen presence and more specifically on cryptococcal 

antigen titers (13). 

 

Cryptococcosis is caused by both species of the Cryptococcus species complex (Cryptococcus 

neoformans and Cryptococcus gatti) (2,3,9,10). Individuals with impaired cell mediated immune 

(CMI) function due to acquired immunodeficiency syndrome (AIDS) (15), lymphoproliferative 

disorders (14), steroid therapy (5), and organ transplantation (4) are at increased risk of 

Cryptococcosis.  AIDS accounts for 80 90% of Cryptococcal infections (8). The incidence of 

cryptococcosis in AIDS patients in the United States is estimated to be 5 10%  (8) while the 

incidence of Cryptococcosis in other parts of the world, such as Africa, is as high as 30% (1).  

Cryptococcosis is the fourth most common opportunistic, life threatening infection among AIDS 

patients (7).   

 

Description: 
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Summary and Conclusion 

 

The information submitted in this premarket notification is complete and supports a substantial 

equivalence decision.   
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510(k) Substantial Equivalence Determination  

Decision Summary 

CrAg Lateral Flow Assay 

 

 
A. 510(k) Number 

K112422 

 

B. Purpose for Submission 

To expand the Intended Use Statement to include cerebral spinal fluid (CSF) specimens. 

 

C. Measurand 

Capsular polysaccharide antigens of Cryptococcus species complex (Cryptococcus 

neoformans and Cryptococcus gattii) 

 

D. Type of Test 

Qualitative and semi quantitative dipstick sandwich lateral flow 

immunochromatographic assay  

 

E. Applicant 

Immuno Mycologics, Inc. 

2700 Technology Place 

Norman, OK  73071 

Tel. 405.360.4669 

Fax. 405.364.1058 

 

F. Proprietary and Established Names: 

CrAg Lateral Flow Assay 

 

G. Regulatory Information 

a. Regulation Section: 

866.3165 

b. Classification 

Class II 

c. Product Code 

GMD 

d. Panel 

Microbiology 
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1.75 24 24 100% 

2.00 24 24 100% 

2.50 24 24 100% 

3.00 24 24 100% 

3.50 24 24 100% 

4.00 24 24 100% 

 

 

 

v. Analytical Specificity/Interference 

 

Analytical Specificity 

Serum analytical specificity can be found in the predicate device 501(k) 

(K102286) 

Due to specimen availability, the following CSF conditions were not tested in the 

CrAg Lateral Flow Assay:  S. pneumonia, Enterovirus, Enterobacteriaceae, 

Streptococcus spp., Staphylococcus spp., diphtheroid, H. influenzae type B, N. 

meningitidis, Enterococcus spp., Epstein Barr, Herpes simplex virus Type 1 and 2,  

Listeria monocytogenes, Trichosporon beigelii, and samples with syneresis fluid 

condensation.   

This assay was not evaluated for potential interference related to specimen 

pretreatment with 2 mercaptoethanol or with specimens including the following 

subastances or conditions:  bloody CSF, cloudy CSF, white blood cells, 

xanthochromic CSF, bilirubin, protein, systemic lupus erythmatosus (SLE), 

sarcoidosis, or N. memingitides. 

 

vi. High Dose Hook Effect 

High dose hook effect concentrations with serum specimens were determined 

by spiking negative serum that were negative by the IMMY Latex Cryptococcus 

Antigen Detection System and CrAg Lateral Flow Assay, with cryptococcal 

antigen at various concentrations between 20 and 500ug/ml.  Each 

concentration was tested in triplicate at IMMY on one lot of CrAg Lateral Flow 

Assay, according to the package insert.   It was determined that serum 

specimens with a cryptococcal antigen concentration higher than 200ug/ml can 

produce a high dose hook effect and therefore may produce a false negative 

result.   
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Sterilization and Shelf Life 

Results:   

Conclusions:  All data support an 18 month shelf life for the CrAg Lateral Flow Test Kit. 

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret Process - Product Specs
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Section 15 

Biocompatibility 

 

N/A 
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Section 16 

Software 

 

N/A 
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Section 17 

Electromagnetic Compatibility and Electrical Safety 

 

N/A 
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Performance Testing - Bench 

CrAg Lateral Flow Assay 
 

 

A. Precision Studies (Repeatability & Reproducibility) 

Test Objective:    To determine assay inter  and intra lab precision. 

Test Articles Used:  Negative serum spiked with cryptococcal antigen 

Test Methods:    CLSI EP5 A2 

Study Endpoint:   Percent negative and percent positive 

1. Precision Test Methods:  

 

Repeatability and reproducibility with serum specimens were determined by spiking a 

serum specimen pool that was negative by the IMMY Latex Cryptococcus Antigen Detection 

System and CrAg Lateral Flow Assay, with cryptococcal antigen at four concentrations: 

negative, high negative (C5), low positive (near C95), and medium positive.  The samples 

were analyzed on the CrAg Lateral Flow Assay in triplicate on five different days, at three 

different sites with a total of five different operators, on one lot, according to CLSI EP5 A2.  

One site was internal (Site 1) and the remaining two were a US reference laboratory (Site 2) 

and a US hospital laboratory (Site 3).  A test was considered positive when two lines formed 

(Test and Control) and negative when one line was formed (Control).   A test was considered 

invalid if the Control Line failed to develop. 

 

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret Process - Product Specs
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2. Precision Results: 

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret Process - Product Specs
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hemolyzed samples could lead to false negatives due to the high background color on the 

strip.  As such, a statement is included in the Limitations of the Procedure section of the 

package insert: 

 

“Hemolyzed serum samples could lead to false negative results due to the high background 

color on the strip.” 

 

Pronase does not affect the CrAg LFA results. 

 

D.  High Dose Hook Effect 

 

Test Objective: To determine if specimens with high concentrations of 

cryptococcal antigen will produce a negative result on the CrAg 

Lateral Flow Assay 

Test Articles Used: Human serum specimens spiked with cryptococcal antigen at 

various concentrations, CrAg Lateral Flow Assay 

Test Methods: See Below 

Study Endpoint: The concentration of cryptococcal antigen well above the 

analytical sensitivity that fails to produce a positive result in the 

CrAg Lateral Flow Assay. 

   

 

 

 

1. High Dose Hook Effect Methods 

High dose hook effect concentrations with serum specimens were determined by 

spiking a serum specimen pool that was negative by the IMMY Latex Cryptococcus 

Antigen Detection System and CrAg Lateral Flow Assay, with cryptococcal antigen at 

various concentrations between 20 and 500ug/ml.  Each concentration was tested in 

triplicate at IMMY on one lot of CrAg Lateral Flow Assay, according to the package 

insert.  Line data can be found in Table 7. 

 

2. High Dose Hook Effect Results/Analysis 

 
Table 7.  High Dose Hook Effect 

(b)(4) Trade Secret Process - Product Specs
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3. High Dose Hook Effect Conclusions 

 

 

  Therefore, any serum specimen containing more than 200ug/ml of 

cryptococcal antigen may produce a false negative result in the CrAg Lateral Flow Assay.  As 

such, a statement will be included in the package insert as a limitation of the procedure.   

 

E. Freeze/Thaw Studies 

 

1. Freeze/Thaw Study Methods: 

2.  Freeze/Thaw Study Results 

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret Process - Product Specs
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Table 9   Freeze/Thaw Spiked Line Data 

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret Process - Product Specs
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3.  Freeze/Thaw Study Conclusion: 

 

There is 100% agreement (95 100%, 95% CI) between frozen and fresh specimens.  

Therefore, frozen specimens are equivalent to fresh specimens. 

 

 

   

F. Method Comparisons – Culture/India Ink 

 

Test Objective:   To establish the new device’s sensitivity and specificity  

Test Articles Used:  Culture confirmed human  CSF specimens 

tested collected retrospectively and prospectively. 

Test Methods:    EP12 A2 

Study Endpoint:   Sensitivity and Specificity 

Acceptance Criteria:   Sensitivity values greater than 90% and specificity values greater 

than 90%. 

 

1. Comparison Methods: 

2. Comparison Results: 

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret 
   

(b)(4) Trade Secret Process - Product Specs

(b)(4) Trade Secret Process - Product Specs
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(b)(4) Trade Secret Process - Testing
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(b)(4) Trade Secret Process - Testing
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(b)(4) Trade Secret Process - Testing



510(k) Premarket Notification 

CrAg Lateral Flow Assay 

Rev. 03/26/2012                                                                                                                                              Page 18-16 

(b)(4) Trade Secret Process - Testing



510(k) Premarket Notification 

CrAg Lateral Flow Assay 

Rev. 03/26/2012                                                                                                                                              Page 18-17 

(b)(4) Trade Secret Process - Testing



510(k) Premarket Notification 

CrAg Lateral Flow Assay 

Rev. 03/26/2012                                                                                                                                              Page 18-18 

(b)(4) Trade Secret Process - Testing



510(k) Premarket Notification 

CrAg Lateral Flow Assay 

Rev. 03/26/2012                                                                                                                                              Page 18-19 

(b)(4) Trade Secret Process - Testing



510(k) Premarket Notification 

CrAg Lateral Flow Assay 

Rev. 03/26/2012                                                                                                                                              Page 18-20 

(b)(4) Trade Secret Process - Testing
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2. Comparison Conclusions: 

 

When the CrAg Lateral Flow Assay is compared to the gold standard in cryptococcosis 

diagnosis (culture or India Ink) using serum specimens, the new device is proven to be 

equivalent.   

 

 

H. Other Method Comparisons – Semi-Quantitative Latex Agglutination 

 

Test Objective:   To establish substantial equivalence to the latex agglutination (LA) 

Test Articles Used:  Human serum specimens positive for cryptococcal antigen, 

collected retrospectively and stored at 80°C, CrAg Lateral Flow 

Assay (New Device), and Latex Cryptococcus Antigen Detection 

System (Predicate). 

Test Methods:    See below. 

Study Endpoint:  Latex versus CrAg Lateral Flow Assay Titer Regression Analysis  

Acceptance Criteria:   r
2 

value greater than or equal to 0.8. 

 

1. Semi-Quantitative Method Comparison 

 

2. Semi-Quantitative Results: 

 
Table 19. Semi-Quantitative Method Comparison Raw Data 

(b)(4) Trade Secret Process - Testing

(b)(4) Trade Secret Process - Testing
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Section 19 

Performance Testing: Animal 

 

N/A 
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Section 20 

Performance Testing: Clinical 

 

N/A 

 

 




