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Abstract: As a neglected zoonotic disease, rabies causes approximately 5.9 × 104 human deaths 

annually, primarily affecting low- and middle-income countries in Asia and Africa. In those regions, 

insufficient surveillance is hampering adequate medical intervention and is driving the vicious cycle 

of neglect. Where resources to provide laboratory disease confirmation are limited, there is a need 

for user-friendly and low-cost reliable diagnostic tools that do not rely on specialized laboratory 

facilities. Lateral flow devices (LFD) offer an alternative to conventional diagnostic methods and 

may strengthen control efforts in low-resource settings. Five different commercially available LFDs 

were compared in a multi-centered study with respect to their diagnostic sensitivity and their 

agreement with standard rabies diagnostic techniques. Our evaluation was conducted by several 

international reference laboratories using a broad panel of samples. The overall sensitivities ranged 

from 0% up to 62%, depending on the LFD manufacturer, with substantial variation between the 

different laboratories. Samples with high antigen content and high relative viral load tended to test 

positive more often in the Anigen/Bionote test, the latter being the one with the best performance. 

Still, the overall unsatisfactory findings corroborate a previous study and indicate a persistent lack 

of appropriate test validation and quality control. At present, the tested kits are not suitable for in-

field use for rabies diagnosis, especially not for suspect animals where human contact has been 



Trop. Med. Infect. Dis. 2020, 5, 13 2 of 11 

 

identified, as an incorrect negative diagnosis may result in human casualties. This study points out 

the discrepancy between the enormous need for such a diagnostic tool on the one hand, and on the 

other hand, a number of already existing tests that are not yet ready for use. 

Keywords: rabies; diagnostics; lateral flow devices; validation 

 

1. Introduction 

Rabies is one of the most important yet neglected zoonotic diseases, causing approximately 5.9 

× 104 human deaths annually and primarily affecting low- and middle-income countries in Asia and 

Africa [1,2]. The deadly encephalitis is caused by different lyssaviruses, with the prototypical rabies 

virus (RABV) being their best-known representative and responsible for the vast majority of human 

cases [3]. All lyssaviruses belong to the Rhabdoviridae family in the order Mononegavirales [4]. The 

genome encodes for the five different viral proteins: nucleoprotein N, phosphoprotein P, matrix 

protein M, glycoprotein G, and the large polymerase L. All of these proteins are essential for virus 

replication and virus spread [5]. 

The virus is transmitted via infectious saliva, usually through bites or scratches of infected 

animals [3]. Dogs are the main source of human rabies, with approximately 99% of all human cases 

attributed to infections from rabid dogs [2]. Although resulting in a lethal disease, human rabies is 

completely preventable through vaccination of the dog reservoir to eliminate its source as well as 

through adequate and timely post-exposure prophylaxis (PEP), consisting of wound care and rabies 

vaccination in combination, when indicated, with rabies immunoglobulin [2]. At present, the United 

Against Rabies (UAR) consortium, comprising of the international organizations World Health 

Organization (WHO), World Organisation for Animal Health (OIE), Food and Agriculture 

Organization of the United Nations (FAO) and the Global Alliance for Rabies Control (GARC), have 

established a global strategic plan to reduce the burden of rabies, with the goal of reaching zero 

human deaths due to dog-mediated rabies by 2030 [6]. One of the pillars of this plan is to increase 

and harmonize rabies surveillance, ideally based on laboratory confirmation of clinically suspect 

animals to provide evidence-based guidance [7], i.e., both for bite case management and guidance for 

individual treatment as well as for general data aggregation to inform policymakers. 

To this end, post mortem techniques recommended for the detection of the disease in animals 

[8] include the direct fluorescent antibody test (DFA), which was previously considered the gold 

standard and is still used as the reference method in most laboratories. The DFA is based on detecting 

viral antigen in brain impressions stained with fluorophore-conjugated antibodies by the use of 

fluorescence microscopy [9]. When biotin-conjugated antibodies are used in a direct rapid 

immunochemical test (DRIT), this technique offers the advantage that viral antigen can also be 

detected using light microscopy [10,11]. Various RT-PCRs have been established and validated to 

identify the presence of viral RNA [8]. Other tests, used mainly as confirmatory techniques, are based 

on virus isolation in cell culture, i.e., the rapid tissue culture infection test (RTCIT, [12]) or in mice 

[13]. Replacement of the latter by RTCIT is desirable for several reasons, including ethical 

considerations [8]. 

Rabies particularly occurs in regions of Africa and Asia that have limited access to healthcare or 

veterinary services [14], including adequate laboratory facilities with staff with high-level scientific 

expertise. Furthermore, often there are logistical constraints for sample shipment and storage, e.g., 

maintenance of a cold chain to ensure reliable results under tropical and subtropical conditions. 

Besides the fact that medical intervention, i.e., PEP, is not targeted without laboratory confirmation, 

lack of surveillance data is also one essential component that drives the vicious circle of neglect. 

Inaccurately low human and animal rabies case numbers belie the strong need for action [15,16]. 

Where laboratory-based disease confirmation is limited, there is a high demand for user-friendly 

and reliable low-cost diagnostic tools that rely neither on specific laboratory facilities nor on 

compound logistics. Lateral flow devices (LFDs), also known as rapid immunodiagnostic tests 
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(RIDTs), immunodiagnostic assays or immunochromatographic strip tests, offer a promising 

alternative to conventional diagnostic methods and have the potential to strengthen prevention and 

control efforts in low-resource settings [17]. These LFDs are principally based on colloidal gold 

conjugated monoclonal antibodies that capture the antigen within a sample. The antigen–antibody 

complex thereupon binds to a second detection antibody that is fixed at the test zone “T“ on a 

nitrocellulose membrane, showing a colored line for a positive sample [18]. With their relative ease 

of test performance, which requires minimal staff training or scientific expertise, ambient storage 

temperature and minimal processing time, LFDs show great potential for in-field use for rabies 

diagnosis. Accordingly, the increased use of LFDs could help to overcome the limitations of disease 

detection and improve surveillance. However, prior to the adoption of such technology, the quality 

of these devices must be rigorously tested since life-saving PEP decisions may be contingent on 

results. False negative test results are unacceptable for a disease with case fatality of nearly 100%. 

The Anigen/Bionote LFD is the only rabies test for which scientific evaluation has been 

published, showing promising results [19–29]. However, in a study from 2016, six different LFDs, 

including the Anigen/Bionote test, were evaluated with very unsatisfying results concerning their 

diagnostic reliability [30]. 

Since the completion of these previous studies, numerous LFDs marketed for rabies diagnosis 

have become available on the market. Based on current knowledge, none of those have passed any 

kind of national or international quality control or licensure procedures, such as in the United States 

[31] or Germany [32], indicating a lack of data regarding their sensitivity and specificity beyond the 

data from the test insert. We therefore assessed the diagnostic performance of these currently 

available LFDs in addition to Anigen/Bionote in relation to DFA and RT-qPCR using a 

comprehensively broad panel of samples within a multi-centered study. Furthermore, we 

determined the target of the diagnostic antibody used in the LFDs by assessing the reaction towards 

standardized samples consisting of transfected cells expressing only glycoprotein G, nucleoprotein 

N, matrix protein M, and phosphoprotein P, respectively. 

2. Materials and Methods 

2.1. Commercial LFD Test Kits for Rabies Diagnosis in Brain Material 

To complement the analysis of a previous study [30], different commercial LFD test kits were 

selected based on availability and country of origin. The selected kits originated from five different 

countries and were purchased online. The acquired test kits were the Anigen Rapid Rabies Ag test 

kit (Bionote, Hwaseong-si, Korea; LOT NO: 1801DDO19), Intermedical Rapid Test Device Rabies Ag 

(Intermedical Diagnostics, Villaricca, Italy; LOT NO: Q007011701), LilliTest Rapid Rabies Ag test kit 

(Lillidale, Wimborne, United Kingdom; LOT NO: LRR041801), Elabscience rabies virus antibodies 

rapid test (Elabscience Biotechnology Inc., China/USA; LOT NO: AK0018JAN24057) and Span 

Biotech rapid rabies test (Span Biotec Ltd., Shenzhen, China; LOT NO: R04415970151). Each test kit 

consists of one test device, a cotton swab, a buffer solution tube or dropper bottle, and a small 

disposable pipette. All test kits require only little to no experience in laboratory work and can easily 

be performed after following the manufacturer’s user manuals; the Anigen kit provides a pictorial 

illustration of the most important steps and all kits provided illustrations of possible test results. 

2.2. Participating Laboratories 

Eight different OIE and FAO international reference laboratories for rabies were invited to 

participate voluntarily in this inter-laboratory comparison, from the following countries: Canada 

(Canadian Food Inspection Agency, CFIA), France (French Agency for Food, Environmental and 

Occupational Health & Safety, ANSES), Germany (Friedrich-Loeffler-Institut, FLI), Israel (Kimron 

Veterinary Institute, KVI), Italy (Istituto Zooprofilattico Sperimentale delle Venezie, FAO reference 

centre), South Africa (Onderstepoort Veterinary Institute, OVI), United Kingdom (Animal and Plant 

Health Agency, APHA), and USA (Centers for Disease Control and Prevention, CDC). Due to the 

limited numbers of kits, they were split amongst the participating laboratories, but could not be 
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distributed equally to all. In general, the laboratories received at least ten tests per manufacturer and 

independently decided on the samples they included in the study. 

2.3. Sensitivity Analyses 

Diagnostic sensitivity of the commercial LFDs in comparison with DFA and RTqPCR results 

were investigated using a panel consisting of 132 different samples from already existing collections 

of frozen brain specimens. Each laboratory tested selected samples from their own collections, and 

no animals were used for this study. 

All samples contained fresh or archived naturally infected brains or mouse brain homogenates 

generated from field strains after mouse inoculation. The panel comprised of 26 different genetic 

lineages of all major RABV genetic clusters (Arctic/Arctic-like, Asian, Cosmopolitan, New World), 

originating from 30 countries. Only RABV positive samples (N = 105) were taken into account for 

sensitivity analyses. All invalid test results were excluded from analysis, while faint lines were still 

considered as positive. The sensitivity was calculated using GraphPad Prism (Version 7), with 

confidence limits calculated according to Clopper and Pearson [33]. 

In addition to RABV variants, European bat lyssavirus type 1 (EBLV-1), European bat lyssavirus 

type 2 (EBLV-2), Bokeloh bat lyssavirus (BBLV), and Lleida bat lyssavirus (LLBV) infected mouse 

brains were included in this study at APHA. 

For each sample, the DFA was performed according to the standard operating procedures of the 

respective laboratory, with results being quantified using a four-plus scoring system. Additionally, 

samples were subjected to real-time RT-PCR for confirmation and to determine the relative viral load 

with different RT-qPCR assays (Supplementary Table S1). For reasons of data evaluation, the ct-

values were stratified into three different groups: a ct-value that exceeded 25 was considered as “low”, 

whereas a ct-value between 15 and 25 was regarded as “high”, and a ct-value below 15 was 

considered as a “very high” viral load. 

All participating laboratories tested their own selected samples with the different LFDs by 

strictly following the manufacturers' instructions. Briefly, a cotton swab was inserted into a 10% brain 

tissue suspension until saturated and then placed into the buffer solution where it was thoroughly 

mixed for about ten seconds. Between two and four drops of the buffer solution were then added to 

the sample pad using the disposable pipette. The reading was done 10 to 15 min afterwards, as 

recommended by the manufacturers. The test lines on the strips were classified by using a binomial 

plus/minus scoring system representing either a positive result when a red stripe appeared in the test 

line “T“ or a negative outcome when the test line was not visible. The test was considered valid by 

the appearance of a red line on the control area “C“ (Supplementary Figure S1). Also, non-infected 

brain homogenates (N = 20) were included (Supplementary Table S1). 

2.4. Identification of the Binding Target of Antibodies Used in LFDs 

For determining the binding target of the antibodies used on the test strips, HEK293T cells were 

transfected at FLI in six-well plates with 6 µg expression plasmid pCAGGS coding for the four RABV 

genes, N, P, M, and G, as described before [34,35]. After 24 h, the cells were suspended in 500 µl PBS. 

Samples from two wells were mixed and the cells were subsequently pelleted by 5 min centrifugation 

(1000× g; room temperature). The pellets were resuspended in 200 µL PBS buffer and vortexed. 

Eventually, 15 µL of the cell suspension were added to the buffer of the test kit and the test was 

evaluated as described before. This analysis was performed in duplicate per plasmid per test kit. 

3. Results 

3.1. Diagnostic Sensitivity and Specificity of Five LFD Test Kits 

None of the negative samples tested positive in any test; thus all tests demonstrated a specificity 

of 100%. Test sensitivity was highly variable, ranging between 0% and 62% (Figure 1a,b, Table 1), 

depending on the type of LFDs. Specifically, the Span Biotech kit detected none of 105 RABV positive 

samples, resulting in a sensitivity of 0%. With values ranging between 1% and 3%, the Lillidale and 
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Intermedical test kits exhibited similarly low sensitivities, whereas the Elabscience kit showed a 

moderately higher sensitivity of 20% (95% CI: 12.8% to 30.1%, Table 1). 

Table 1. Summary of results for the different LFD tests for rabies positive and negative samples. 

Manufacturer 
RABV Pos RABV Neg 

Sensitivity 95% CI 
LFD Pos LFD Neg LFD Pos LFD Neg 

Span Biotec (China) 0 105 0 12 0% 0% to 3% 

Lillidale (UK) 1 103 0 12 1% 0.2% to 5% 

Intermedical (Italy) 2 66 0 11 3% 0.3% to 10% 

Elabscience (China/USA) 19 74 0 12 20% 12.8% to 30.1% 

Anigen/Bionote (Korea) 69 43 0 16 62% 51.9% to 70.6% 

The overall sensitivity of the Anigen/Bionote test for RABV was 62% (95% CI: 51.9% to 70.6%). 

For further analyses concerning the test agreement with DFA and RT-qPCR, only the results of 

Anigen/Bionote were taken into account as the sensitivities of the other four LFDs were too low to 

draw any further conclusions. 

 

Figure 1. Overall sensitivities of tested different LFDs for confirmed positive samples (a), and the 

sensitivities for the Anigen/Bionote test at the different laboratories (b). The confidence limits are 

indicated as shaded boxes. 

3.2. Anigen/Bionote in Interlaboratory Comparison and Agreement with DFA and RT-qPCR 

When applying a post hoc stratification for factors (covariates), the Anigen/Bionote LFD test kit 

demonstrated a variable sensitivity between 33% and 100% in different participating laboratories 

(Figure 1a,b). While the sensitivity was 100% in the panels tested at KVI in Israel and OVI in South 

Africa, in other laboratories, much lower sensitivities were observed (Figure 1b). Specimens with a 

high antigen load (3+ and 4+) as measured by DFA were more likely to also test positive with the 

Anigen/Bionote tests than the ones with a low antigen load (+ and 2+, Figure 2a,b). The difference in 

the resulting sensitivities for the antigen content was not statistically significant (Fischer’s exact test, 

p = 0,31). Similarly, the sensitivity of the Anigen/Bionote test was highest (87%) in samples containing 
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very high viral RNA loads (ct-value <15), while it decreased in samples with less RNA content (49% 

of ct-value 15–25, 17% of ct-value >25). Additionally, non-RABV lyssavirus positive samples, i.e., 

EBLV-1, EBLV-2, LLBV,and BBLV, were included among samples at APHA. All except for LLBV 

were detected as positive only by the Anigen/Bionote test. 

 

 

Figure 2. Diagnostic performance of the Anigen/Bionote LFD in relation to the antigen content as 

measured by DFA (a) and the relative viral RNA content as measured by RT-qPCR (b). Results are 

shown in absolute numbers. 

3.3. Identification of the Binding Target of Antibodies Used in LFDs 

When testing the various LFDs with different viral proteins, Span Biotech and Lillidale showed 

no reaction at all, whereas Intermedical and Elabscience tested positive when G-gene transfected cells 

were used, while Anigen/Bionote reacted specifically with N-gene transfected cells. 

Of note, in the test zone “T” of Anigen/Bionote, a strong red line was clearly visible, while on 

the Intermedical test strips, the test line was barely visible. Also for Elabscience, where two different 

batches were used, a marked difference in the visibility and intensity of the test line was observed. 

4. Discussion 

In this study, different LFDs for rabies diagnosis were evaluated in regard to their diagnostic 

sensitivity and their agreement with DFA and RT-qPCR in order to ascertain their suitability as point-

of-care diagnostics in routine surveillance. Historically, DFA was regarded as the gold standard; 

however, with recent updates to recommend tests by both OIE and WHO, both DFA and RT-qPCR 

approaches can be used as a primary diagnostic test for rabies since both demonstrate a very high 

(>95%) diagnostic sensitivity and specificity [8]. 

With sensitivities of the LFDs ranging between 0% and 62%, the outcome of our investigation 

confirms previous comparative analysis where different LFDs, including the Anigen/Bionote kit, 

showed unsatisfactory results. Although in that study the Anigen/Bionote performed the best, sub-

optimal performance was still observed [30]. 

Apart from the Anigen/Bionote test kit, the results of the other four test kits did not differ much 

between the different laboratories since there were only three detections among all samples. Lillidale, 

Span Biotech, and Intermedical consistently failed in every laboratory. In contrast, Anigen/Biotech 

showed a wide range of sensitivities between 33% and 100% (Figure 1a,b, Table 1). This is perplexing, 

and may partly reflect the differences of our study with other published data where sensitivities of 

the Anigen/Bionote LFD test kit ranged between 91% and 100% [19–29]. 

With the explicit aim to include a broad diversity of RABV isolates, with respect to geographical 

origin, host species, and genetic background of RABV, we included different genetic lineages of all 

major genetic clusters [36] from most parts of rabies endemic areas. Unfortunately, none of these 

parameters provided any correlation to the outcome of the test result. For instance, members of one 
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specific genetic lineage tested both positive and negative with the Anigen/Bionote test. In principle, 

LFD tests are based on antibody recognition of the target analyte, in our case, the lyssavirus antigen, 

and the performance of the test is linked to the specific characteristics of the binding antibody. No 

information is available on the target antigen by the manufacturers except for Anigen/Bionote [28], 

and our analyses using transfected cells demonstrated that only one kit recognized N protein as a 

target, whereas two kits detected G-protein. Because of the conserved structure of the nucleoprotein 

and the abundance in clinical specimens, antibodies targeting this protein are generally used for 

diagnostic purposes, i.e., for the DFA and the DRIT [9,11]. Conversely, it is much more difficult to 

verify the presence of G-protein in the brain of infected animals. Therefore, G antigen is not 

considered a sufficiently sensitive target for detection. In fact, this may be one reason why only the 

N-targeting Anigen/Bionote showed the highest sensitivities as opposed to all other tests (Figure 1a, 

Table 1). The absence of any reaction with transfected cells in the Span Biotech and Lillidale kits is 

striking and correlates to their absolute failure in detecting rabies. 

Only the Anigen/Bionote tests were able to also detect three other non-RABV lyssavirus positive 

samples, i.e., EBLV-1, EBLV-2, and BBLV. Previous studies had also shown that the reactivity of this 

test is not limited to RABV, with the detection of both Phylogroup I [23,27] and Phylogroup II [21] 

viruses noted. With this broad reactivity, it is unlikely that the genetic background of the analyte 

plays an important role in modifying the test performance of the Anigen/Bionote. Parameters that 

influenced the likelihood of test agreement with the established DFA and RT-qPCR methods were a 

high antigen as well as high viral RNA content, indicating an effect of disease progression on the test 

performance, which would be a severe limitation of these tests. Such effects of different populations 

on test characteristics are often seen in validation studies [37]. 

Still, the lack of test agreement with the DFA and RT-qPCR remains puzzling against the 

background that most of the samples used for the interlaboratory comparison had already been 

confirmed highly positive in DFA. 

For reasons that also remain unknown, fresh samples from the field, used at KVI in Israel and 

OVI in South Africa, tended to yield better agreements with standard methods than archived samples, 

even though these were tested positive in RT-qPCR and DFA after years of storage. This phenomenon 

was observed previously with laboratory [30] and field investigations [19]. The latter study also 

demonstrated an increased sensitivity when modifying the manufacturer’s instruction and 

eliminating the first dilution step, an effect also observed under laboratory conditions [30]. In fact, 

the sensitivity was also increased when the test protocol by Lechenne et al. 2016, whereby the initial 

dilution step is omitted, was additionally applied at the FAO reference centre in the present study 

(Supplementary Table S1). Together these data suggest that a modification of the manufacturer’s 

instructions may increase sensitivity of the Anigen/Bionote test kit. 

Another inter-laboratory comparison with two LFDs, including the Anigen/Bionote, was 

recently performed using a panel of ten anonymized samples of experimentally infected mouse 

brains [20]. For a single lot of Anigen/Bionote test kits, an overall concordance of results of 100% was 

achieved amongst the participating laboratories, and in comparison to the DFA, for RABV-infected 

tissue. However, these results must be interpreted carefully regarding the diagnostic sensitivity of 

the test as the sample size was limited, and did not necessarily reflect the variation in antigen load 

that would be observed in a diagnostic laboratory. Furthermore, the sample dilution used was lower 

than that found in the manufacturer’s instructions. In the same laboratory (ANSES), the sensitivity of 

the Anigen/Bionote kit in the present study was below average (Figure 1b), supporting previous 

concerns about batch-to-batch variation in the quality of those tests [30], and a trend towards reduced 

sensitivity on samples with lower antigen content, as demonstrated here. 

In the context of shortages in rabies diagnostics in low resource settings, the development of 

rapid, reasonably priced, and user-friendly solutions to detect rabies virus in brain material could be 

a major step towards disease control and elimination. However, high quality is crucial as false-

negative test results would not only promote negligence in a global epidemiological context but may 

discourage exposed individuals from seeking prompt medical care including PEP, putting them at 

an important risk of fatal outcome. Additionally, even though the specificity was high in this and 
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other studies, false positive outcomes are also unacceptable as they lead to an incorrect distribution 

of expensive and limited medical resources and biologics. 

With the increasing demand for point of care diagnostics, a growing but non-transparent 

landscape of commercially available LFDs for rabies diagnosis has emerged. It is not clear how many 

of the approximately 15 LFD test kits which are currently available online are actually sold under 

different brand names while they may originate from only a few manufacturers. Furthermore, none 

of the manufacturers provided detailed insight into the principles on which their tests are based, i.e., 

the specific antibodies they use on the test strip. 

This lack of transparency, proper validation, and thus reliability limits the use of LFDs and the 

results of our study advocate for stricter quality controls and approval procedures, especially when 

taking the international goal to reach zero human deaths due to dog-mediated rabies by 2030 into 

account. In some countries, for example in Germany, where diagnostics for notifiable animal diseases 

need to obtain marketing authorization, such tests would not fulfill the respective criteria. 

There are clear guidelines for the development and validation of tests for veterinary diagnostics. 

Following these guidelines, a change of procedures after licensure, as it has been done in some field 

studies (e.g., [19]), would not be acceptable [38]. Another major component that had been addressed 

before [19,30] is the manufacturers’ instructions, which should be more specific for sampling and 

sample preparation, and secondly, concern the use of saliva instead of brain material. Except for 

Anigen/Bionote, all other tests still mention saliva as an analyte, which is likely to give false negative 

results because of intermittent shedding of virus in saliva or limited amount of virus in saliva below 

the limit of detection [39]. The declaration of some manufacturers that the purpose of the kit is “for 

research only” does not absolve them from their responsibilities in offering a test with an appropriate 

quality as those tests are most likely bought by customers other than research scientists. In response 

to the results obtained, all manufacturers were contacted but the response received was limited to no 

responses at all. Intermedical, Elabscience, and Lillidale sent new batches for re-testing and after 

confirming the limited quality, at least Lillidale guaranteed to stop sales. 

5. Conclusions 

The increasing use of LFDs as a basis for surveillance, disease control, and medical intervention 

[19] indicates the need to overcome resource- and operational limitations in current rabies diagnosis. 

Nevertheless, massive improvements need to happen before tests, even the Anigen/Bionote test, can 

be unconditionally recommended by the OIE. Simply encouraging the producers to substantially 

improve and assure the quality of their test kits, as done by the previous study [30], did not show any 

significant development or changes. Therefore, the quality and evaluation of those tests should be 

controlled through standardized approval procedures following OIE recommendations [38]. In order 

to increase the pressure on manufacturers, for instance, only those kits that have passed such 

licensure should be used in the frame of UAR-supported rabies control programs. 

Supplementary Materials: The following are available online at www.mdpi.com/2414-6366/5/1/13/s1, Figure S1: 

positive direct fluorescent antibody test (DFA, a), positive direct rapid immunochemical test (DRIT, b) and 

negative LFD result (Anigen/Bionote, c) of a rabid fox (A17-3454 AZ) infected with the South Central Skunk 

RABV variant, a and b: magnification = 200x; Table S1: Test results and details of samples tested. 
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