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Purpose: The aim of this multicenter study is to evaluate AYC.2.2 agar for the isolation of mycobacteria from
clinical samples.
Methods: Totally 5559 media were tested in 7 centers. AYC.2.2 agar media for the study were prepared by C1 and
sent to other centers under appropriate conditions. Other media except AYC.2.2 agar were purchased
commercially.
The media were subjected to routine laboratory operations in the center where they were sent. After the samples
received for routine processing (in all centers, samples were processed with the same method (NALC-NaOH)),
they were cultivated on routine media and AYC.2.2 agar afterward.
Results: C1: Average growth time was determined as 12.74�3.74 days with MGIT 960 system; 24.42�4.75 days
with LJ and 24.37�4.96 days with AYC.2.2 agar. C2: Average growth time was determined as 18.25�9.32 days
with TK-Medium, 28.73�7.44 days with LJ, and 31.72�6.35 days with AYC.2.2 agar. C3: Average growth time
was determined as 20.48�7.24 days with Ogawa medium, 20.74�7.12 days with LJ, and 20.26�7.43 days with
AYC.2.2 agar. C4: Average growth time was determined as 15.27�6.37 days with MGIT 960 system, 22.14�9.1
days with LJ, and 22�8.45 days with AYC.2.2 agar. C5: Average growth time was determined as 13�4.24 days
with MGIT 960 system, 32.16�6.23 days with LJ, and 33�5.73 days with AYC.2.2 agar. C6: Average growth time
was determined as 9�3.11 days with MGIT 960 system, 18.68�5.32 days with LJ, and 18.34�4.63 days AYC.2.2
agar. C7: Average growth time was determined as 14.74�7.65 with MGIT 960 system, 26.01�8.21 days with LJ,
and 26.24�7.88 days with AYC.2.2 agar.
Conclusions: In conclusion, similar results were obtained with LJ and Ogawa media and AYC.2.2 agar. Further-
more, more studies should be conducted for isolation of M. tuberculosis and performing antibiotic susceptibility
tests using AYC.2.2 agar before it can be used as a routine media in the laboratories.
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Table 2
Average growth time of isolates inoculated to different media.

Centers Media Average growth time (day)

Center 1 MGIT 960 system 12.74�3.74
LJ medium 24.42�4.75
AYC.2.2 agar 24.37�4.96

Center 2 TK-medium 18.25�9.32
LJ medium 28.73�7.44
AYC.2.2 agar 31.72�6.35

Center 3 Ogawa medium 20.48�7.24
LJ medium 20.74�7.12
AYC.2.2 agar 20.26�7.43

Center 4 MGIT 960 system 15.27�6.37
LJ medium 22.14�9.1
AYC.2.2 agar 22�8.45

Center 5 MGIT 960 system 13�4.24
LJ medium 32.16�6.23
AYC.2.2 agar 33�5.73

Center 6 MGIT 960 system 9�3.11
LJ medium 18.68�5.32
AYC.2.2 agar 18.34�4.63

Center 7 MGIT 960 system 14.74�7.65
LJ medium 26.01�8.21
AYC.2.2 agar 26.24�7.88
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1. Introduction

Tuberculosis is still one of the oldest unsolved health problem
worldwide and is the 10th deadliest disease in the Worldwide. According
to the 2018 data of the World Health Organization (WHO), 23% of the
world population, approximately 1.66 billion people, are infected with
tuberculosis bacilli. The incidence of tuberculosis is 10 million according
to 2017 data, and the mortality due to tuberculosis is 1.6 million (0.3
million are HIV positive) and 6.4 million of these patients are registered
and 3.6 million are unregistered [1]. In our country, there is a decrease in
the number of cases by half from 2005 (20.535 cases) to 2017 (12.046)
[2]. Emerging increase in drug-resistant (multidrug-resistant, common
drug-resistant) isolates over the years shows that the disease still main-
tains its importance. There are several media available for the isolation of
M. tuberculosis isolates from clinical samples. The best known solid media
are Lowenstein-Jensen (LJ) medium, Middlebrook 7H10, and 11 agar. LJ
medium is difficult to prepare and bacteria require 3–6 weeks to grow
and obtain visible colonies. Middlebrook 7H10 and 11 agars require an
expensive enhancer (OADC). However, there are also automated systems
developed to provide rapid detection of tuberculosis bacilli from clinical
samples. The most widely used one of these systems is Bactec MGIT 960
(Becton Dickinson Diagnostic Systems, Sparks, MD) but BacT/ALERT
(the bioMerieux, France), TK-Medium (Innovative Biotechnology Orga-
nization Ltd. Istanbul, Turkey) and Versa-Trek (TREK Diagnostics) are
also used less frequently. Although automated systems provide much
faster results; however, since the automated systems are expensive, using
these systems is limited especially in developing countries and rural areas
[3,4].

This study aims to evaluate the performance of the newly developed
AYC.2.2 agar for the growth of mycobacteria in routine mycobacteriol-
ogy laboratories.

2. Materials and methods

2.1. Centers

Center 1; Ondokuz Mayıs University Medical Faculty Department of
Medical Microbiology, Samsun, Center 2; Samsun Dr. Kamil Furtun Chest
Disease and Chest Surgery Hospital, Tuberculosis Laboratory Samsun,
Center 3; Ankara Atatürk Chest Disease and Chest Surgery Education and
Training Hospital, Ankara, Center 4; Celal Bayar University Medical
Faculty Department of Medical Microbiology, Manisa, Center 5; Mersin
University Medical Faculty Department of Medical Microbiology, Mersin,
Center 6; Istanbul University Istanbul Medical School, Department of
Medical Microbiology, Istanbul, and Center 7; Dr. Suat Seren Chest Dis-
ease and Chest Surgery Education and Training Hospital, _Izmir.

In the study, no additional samples were taken from the patients for
this study. It was used for the remaining material inoculation during
routine work. Therefore, ethical permission was not required. However,
in order to carry out the study, institutional permissions were obtained
by 2 centers.
Table 1
Distribution of growth and contamination rates by centers.

Centers Number of samples MGIT LJ

Pos Con (%) Pos Con (%

C1 249 11 6,04 9 15,32
C2 288 – – 34 17,01
C3 1878 – – 142 4,2
C4 530 11 4,1 7 6,03
C5 256 14 1,9 12 5,4
C6 1400 51 1,28 40 2,71
C7 958 112 2,1 94 4

Pos: positive number; con: contamination rate.
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2.2. Media preparation

The patent filed AYC.2.2 agar prepared by the developer and steril-
ized by autoclave at 121 �C and 1 atm. The medium removed from the
autoclave and cooled in a water bath to 45–50 �C and 5% inactivated and
filter sterilized sheep serum (Sigma, Germany) was added. To prevent
contamination, polymixin (3 μg/ml), azlocillin (3 μg/ml), nalidixic acid
(15 μg/ml), trimethoprim (3 μg/ml) and amphotericin (3 μg/ml) were
added. Then it was dispensed into tubes (16 � 160 mm) to be as 5 ml.
Tubes were placed in a slanted position and solidified. The prepared solid
AYC.2.2 agar media were then sent to the test centers, providing cold
chain conditions and stored at þ 4 �C until used. AYC.2.2 agar media for
the study were prepared by C1 and sent to other centers under appro-
priate conditions. Other media except AYC.2.2 agar were purchased
commercially.
2.3. Testing media

In the study, media were tested in October-November-December
2016 and January-February-March 2017 in Center 1–6 and in May-
June-July-August 2017 in Center 7.

The media were subjected to routine laboratory operations in the
center where they were sent. After the samples received for routine
processing (in all centers, samples were processed with the same method
(NALC-NaOH)), they were cultivated on routine media and AYC.2.2 agar
afterward. AYC.2.2 agar was evaluated in terms of Mycobacterium spp.
growth and contamination once every three days during the first week
and then observed once a week. After 45 days of observation since
cultivation, negative media were separated and reported. When acid-fast
AYC.2.2 agar Ogawa medium TK-medium

) Pos Con (%) Pos Con (%) Pos Con (%)

7 10,08 – – – –

18 24,65 – – 21 16,66
118 8,8 150 2,8 – –

8 9,8 – – – –

13 5,8 – – – –

35 1,92 – – – –

75 4,7 – – – –



Table 3
Comparison of sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) of AYC.2.2 agar vs MGIT 960 system, AYC.2.2 agar vs LJ medium
and MGIT 960 system vs LJ medium.

Center 1 Center 2 Center 3 Center 5 Center 6 Center 7

AYC.2.2 agar * MGIT 960 system Sensitivity 70 53.33 95.24 92.86 100 100
Specificity 99.52 94.97 100 100 100 100
PPV 87.50 47.06 100 100 70 100
NPV 98.57 96.05 28.57 99.61 98.87 100

AYC.2.2 agar * LJ medium Sensitivity 80 62.50 95.41 91.67 85 100
Specificity 100 98.25 100 99.22 99.92 100
PPV 100 83.33 100 84.62 97.14 100
NPV 98.97 94.92 28.57 99.61 99.54 100

MGIT 960 system * LJ medium Sensitivity 90 100 99.23 85.71 74 100
Specificity 99.49 93.23 100 100 100 100
PPV 90 55.17 100 100 100 100
NPV 99.49 100 66.67 99.22 99.2 100
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growth was confirmed, M. tuberculosis/non-tuberculosis mycobacteria
(NTM) were reported by making distinctions. Growth was evaluated in
terms of time, type of the automated system and solid media used in each
center.

3. Results

In this study; totally 5559 media were tested (249 in Center 1, 288 in
Center 2, 1878 in Center 3, 530 in Center 4, 256 in Center 5, 1400 in
Center 6, and 958 in Center 7). When routine samples were processed,
periodic evaluations were made in terms of growth by simultaneously
planting on AYC.2.2 agar. The growth and contamination rates by center
are summarized in Table 1. It was observed that some centers had high
contamination rates. It is thought that the reason for the high contami-
nation rates is that the clinical samples coming to these centers were
collected from different centers and transferred.

1st Center: A total of 249 samples were tested.M. tuberculosis growth
was detected in 11 samples, 9 samples and 7 samples using the MGIT 960
system, LJ medium and AYC.2.2 agar, respectively. Comtamination rates
of the MGIT 960 system, LJ medium and AYC.2.2 agar were 6.4%,
15.32% and 10.08%, respectively (Table 1). The mean growth time was
12.74 � 3.74 days with MGIT 960 system, 24.42 � 4.75 days with LJ
medium, and 24.37 � 4.96 days with AYC.2.2 agar (Table 2).

2nd Center: TK-medium was used as an automated system, while the
LJ medium was used as a solid medium. A total of 288 pulmonary
samples were tested. M. tuberculosis growth was detected in 21 samples,
34 samples and 18 samples using TK-medium, LJ medium and AYC.2.2
agar, respectively. Comtamination rates of TK-medium, LJ medium and
AYC.2.2 agar were 16.66%, 17.01% and 24.64%, respectively (Table 1).
The mean growth time; was 18.25 � 9.32 days for TK-medium, 28.73 �
7.44 days for LJ medium, and 31.72 � 6.35 days for AYC.2.2 agar
(Table 2).

3rd Center: A total of 1878 samples were tested in this center and
they reported only positive values. This center used Ogawa medium, LJ
medium, and AYC.2.2 agar for the cultivation and there was no auto-
mated system. M. tuberculosis growth was detected in 150 samples, 142
samples and 118 samples using Ogawa medium, LJ medium and AYC.2.2
agar, respectively. Comtamination rates of Ogawa medium, LJ medium
and AYC.2.2 agar were 2.8%, 4.2% and 8.8%, respectively (Table 1). The
average growth time in AYC.2.2 agar was determined as 20.26�7.43
days (Table 2).

4th Center: A total of 530 clinical samples were tested. Mycobacteria
growth was detected in 11 of these samples. M. tuberculosis growth was
detected in 11 samples, 7 samples and 8 samples using the MGIT 960
system, LJ medium and AYC.2.2 agar, respectively. Comtamination rates
of the MGIT 960 system, LJ medium and AYC.2.2 agar were 4.1%, 6.03%
and 9.8%, respectively (Table 1). The mean growth time was 15.27�6.37
days for MGIT 960 system, 22.14�9.1 days for LJ medium, and 22�8.45
days for AYC.2.2 agar (Table 2).
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5th Center: A total of 256 clinical samples were tested. M. tuberculosis
growth was detected in 14 samples, 12 samples and 13 samples using the
MGIT 960 system, LJ medium and AYC.2.2 agar, respectively. Comta-
mination rates of the MGIT 960 system, LJ medium and AYC.2.2 agar
were 1.9%, 5.4% and 5.8%, respectively (Table 1). The mean growth
time was 13�4.24 days for MGIT 960 system, 32.16�6.23 days for LJ
medium, and 33�5.73 days for AYC.2.2 agar (Table 2).

6th Center: A total of 1400 clinical samples were tested and 51
mycobacterial growth was detected. M. tuberculosis growth was detected
in 51 samples, 40 samples and 35 samples using the MGIT 960 system, LJ
medium and AYC.2.2 agar, respectively. Comtamination rates of the
MGIT 960 system, LJ medium and AYC.2.2 agar were 1.28%, 2.71% and
1.92%, respectively (Table 1). Mean growth time was 9�3.11 days for
MGIT 960 system, 18.68�5.32 days for LJ medium, and 18.34�4.63
days for AYC.2.2 agar (Table 2).

7th Center: A total of 958 samples were tested in Center 7.
M. tuberculosis growth was detected in 112 samples, 94 samples and 75
samples using the MGIT 960 system, LJ medium and AYC.2.2 agar,
respectively. Comtamination rates of the MGIT 960 system, LJ medium
and AYC.2.2 agar were 2.1%, 4% and 4.7%, respectively (Table 1). The
mean growth time for the MGIT 960 system was 14.74�7.65 days,
26.01�8.21 days for LJ medium, and 26.24�7.88 days for AYC.2.2 agar
(Table 2).

The sensitivity, specitivity, positive predictive value (PPV), negative
predictive value (NPV) of AYC2.2 agar/MGIT 960 system, AYC2.2 agar/
LJ medium and MGIT 960 system/LJ medium were given in Table 3.
Average growth time of isolates inoculated to the media were compar-
atively summarized in Table 2. Colony morphology and growth charac-
teristic ofM.tuberculosis in AYC.2.2 agar was presented in Fig. 1. Because
Center 4 sent only the data related to AYC 2.2 agar, the other data from
this center not included in Table 3.

According to the results of this stage, it was detected that the liquid
automatized system (MGIT 960 system) was more efficient than the other
media in terms of growth and time, and also similar results were obtained
with AYC.2.2 agar and LJ medium in terms of growth.

4. Discussion

Blood agar (BA) is the most widely used and easily accessible medium
in microbiology laboratories. In recent studies, it has been shown that BA
can be used in the growth of M. tuberculosis at least as effectively as LJ.
Also, BA was validated to test the susceptibility of the primary antitu-
berculosis agents INH, RIF, EMB, and STM, and critical concentrations for
each antibiotic were determined [5–11]. BA medium containing 5%
whole sheep blood is not promising in terms of colony appearance.
Although the growth of tuberculosis bacilli on BA is quite good, the
clarity of the appearance of colonies is not as good as transparent media.
Colonies can be observed more easily on Middlebrook 7H10 and 11 agar
because of the transparent ground color. Studies have been conducted to



Fig. 1. Colony morphology and growth characteristic of M.tuberculosis in
AYC.2.2 agar.
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deal with this issue follow-up experiment performed and shed the light
over the problem that when sheep serum was added instead of sheep
blood when preparing blood agar medium, it was observed that the
medium became transparent. This procedure allowed colonies to be
determined in a shorter time [12].

The developed medium can be used both for the isolation of
M. tuberculosis isolates from clinical samples and for detecting antibiotic
susceptibility. Middlebrook 7H10 and 11 agar used in the growth of
mycobacteria, especiallyM. tuberculosis isolates, are the media where the
proportion method is applied, which is the reference method recom-
mended for susceptibility testing. When applying this method, 10%
OADC-enrichment should be added to Middlebrook 7H10 and 11 agar.
OADC is a solution that is commercially available in liquid form and has a
relatively short shelf life of 365 day [13]. However, sheep serum can be
stored at �20 –C for up to 5 years without losing its performance [14].
Also, considering that OADC is used at a rate of 10% and sheep serum at a
rate of 5%, it is observed that the use of sheep serum is much cheaper
than the OADC.

In the study, although the cost of the automated system is high, it
seems advantageous in terms of both growth and time. It was shown that
there was no difference in growth time between AYC.2.2 agar and LJ
medium and considering the preparation of the LJ medium, AYC.2.2 agar
can be used as a solid medium in addition to liquid medium in myco-
bacteriology laboratories. It was also observed that some of the myco-
bacteria growing on LJ medium did not grow on AYC.2.2 agar. According
to the feedback from some of the centers participating to the study, it was
stated that some samples were first inoculated on routine media, and the
remaining amount on AYC.2.2 agar. After some samples were inoculated
into routine medium, there were not enough samples left for AYC.2.2
agar. We think that one of the most important reason for the low growth
rates on AYC.2.2 agar is the small amount of inoculated samples.

5. Conclusion

In conclusion, when the data obtained were reviewed, it was thought
that advanced multi-center studies in which all standards were metare a
need for determining more precise results. Furthermore, more studies
should be conducted for isolation of M.tuberculosis and performing anti-
biotic susceptibility tests using AYC.2.2 agar before it can be used as a
routine media in the laboratories.

Authors contribution

AYC conceived and designed research. AYC conducted experiments.
AYC contributed analytical tools. AYC analyzed data. AYC wrote the
manuscript. IC, MU, GEG, CB, NO, SS, OY, GA, NK, YTC performed the
laboratory tests and all authors read and approved the final manuscript.

Funding

This study was funded by The Scientific and Technological Research
Council of Turkey (TUBITAK), (No: 114S798).

CRediT authorship contribution statement

Ahmet Yilmaz Coban: Formal analysis, Writing – original draft,
conceived and designed research, conducted experiments, contributed
analytical tools, analyzed data, wrote the manuscript. Ismail Ceyhan:
performed the laboratory tests and all authors read and approved the
final manuscript. Meltem Uzun: performed the laboratory tests and all
authors read and approved the final manuscript. Gonca Erkose Genc:
performed the laboratory tests and all authors read and approved the
final manuscript. Can Bicmen: performed the laboratory tests and all
authors read and approved the final manuscript. Nuri Ozkutuk: per-
formed the laboratory tests and all authors read and approved the final
manuscript. Suheyla Surucuoglu: performed the laboratory tests and all



A.Y. Coban et al. Indian Journal of Medical Microbiology 40 (2022) 127–131
authors read and approved the final manuscript. Ozlem Yanar: per-
formed the laboratory tests and all authors read and approved the final
manuscript. Gonul Aslan: performed the laboratory tests and all authors
read and approved the final manuscript. Nurbanu Kurnaz: performed
the laboratory tests and all authors read and approved the final manu-
script. Yeliz Tanriverdi Cayci: performed the laboratory tests and all
authors read and approved the final manuscript.

Declaration of competing interest

The author declares that he has no competing interests.

Acknowledgments

Author appreciate M.Pooya Salehi Moharer for providing support to
this article.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ijmmb.2021.12.002.

References

[1] World Health Organization (WHO). WHO guidelines on tuberculosis infection
prevention and control: 2019 update. Geneva.

[2] https://hsgm.saglik.gov.tr/depo/birimler/tuberkuloz_db/haberler/Tuberkuloz_
Tani_Ve_Tedavi_Rehberi_/Tuberkuloz_Tani_ve_Tedavi_Rehberi.pdf. TUBERKULOZ
TANI VE TEDAVI REHBERI (2019). 2 edn. T.C. SAGLIK BAKANLIGI, ANKARA.
131
[3] Akyar I, Kocagoz T, Sinik G, et al. Lateral flow assay for rapid differentiation of
Mycobacterium tuberculosis complex and 97 species of mycobacteria other than
tuberculosis grown in Lowenstein-Jensen and TK-SLC medium. Indian J Med
Microbiol 2010;28:308–12. https://doi.org/10.4103/0255-0857.71817.

[4] Coban AY, Akbal AU, Bicmen C, et al. Multicenter evaluation of crystal violet
decolorization assay (CVDA) for rapid detection of isoniazid and rifampicin
resistance in. Mycobacterium tuberculosis. Sci Rep 2016;6:39050. https://doi.org/
10.1038/srep39050.

[5] Coban AY. Blood agar validation for susceptibility testing of isoniazid, rifampicin,
ethambutol, and streptomycin to Mycobacterium tuberculosis isolates. PLoS One
2013;8:e55370. https://doi.org/10.1371/journal.pone.0055370.

[6] Drancourt M, Carrieri P, Gevaudan MJ, et al. Blood agar and Mycobacterium
tuberculosis: the end of a dogma. J Clin Microbiol 2003;41:1710–1. https://doi.org/
10.1128/jcm.41.4.1710-1711.2003.

[7] Drancourt M, Raoult D. Cost-effectiveness of blood agar for isolation of
mycobacteria. PLoS Neglected Trop Dis 2007;1:e83. https://doi.org/10.1371/
journal.pntd.0000083.

[8] Gil-Setas A, Mazon A, Alfaro J, et al. Blood agar, chocolate agar, and
Mycobacterium tuberculosis. J Clin Microbiol 2003;41:4008. https://doi.org/
10.1128/jcm.41.8.4008.2003.

[9] Kilicturgay K, Gumrukcu E, Tubluk F, et al. The results in our tuberculosis
laboratory with penicillin blood agar medium. Mikrobiyoloji Bulteni 1977;11:
29–33.

[10] Mathur M, Gaur J, Sharma R, et al. Rapid culture of Mycobacterium tuberculosis on
blood agar in resource limited setting. Dan Med Bull 2009;56:208–10.

[11] Maz�on A, Gil-Setas A, Alfaro J, et al. Diagnosis of tuberculous arthritis from the
isolation of Mycobacterium tuberculosis in blood agar and chocolate agar. Enferm
Infecc Microbiol Clín 2000;18:527–8.

[12] Coban AY, Uzun M, Bozdogan B. Evaluation of agar-based medium with sheep sera
for testing of drug susceptibility ofMycobacterium tuberculosis to isoniazid, rifampin,
ethambutol, and streptomycin. J Clin Microbiol 2013;51:4243–5. https://doi.org/
10.1128/JCM.01947-13.

[13] https://www.fishersci.pt/shop/products/bd-bbl-middlebrook-oadc-enrichment-2/
p-4888971.

[14] http://www.serumsourceintl.com/animal-fetal-bovine-serum-handling-msds-st
orage-shelf-life-expiration-thawing-freezing.html.

https://doi.org/10.1016/j.ijmmb.2021.12.002
https://doi.org/10.1016/j.ijmmb.2021.12.002
https://doi.org/10.4103/0255-0857.71817
https://doi.org/10.1038/srep39050
https://doi.org/10.1038/srep39050
https://doi.org/10.1371/journal.pone.0055370
https://doi.org/10.1128/jcm.41.4.1710-1711.2003
https://doi.org/10.1128/jcm.41.4.1710-1711.2003
https://doi.org/10.1371/journal.pntd.0000083
https://doi.org/10.1371/journal.pntd.0000083
https://doi.org/10.1128/jcm.41.8.4008.2003
https://doi.org/10.1128/jcm.41.8.4008.2003
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref9
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref9
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref9
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref9
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref10
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref10
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref10
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref11
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref11
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref11
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref11
http://refhub.elsevier.com/S0255-0857(21)04722-8/sref11
https://doi.org/10.1128/JCM.01947-13
https://doi.org/10.1128/JCM.01947-13
https://www.fishersci.pt/shop/products/bd-bbl-middlebrook-oadc-enrichment-2/p-4888971
https://www.fishersci.pt/shop/products/bd-bbl-middlebrook-oadc-enrichment-2/p-4888971
http://www.serumsourceintl.com/animal-fetal-bovine-serum-handling-msds-storage-shelf-life-expiration-thawing-freezing.html
http://www.serumsourceintl.com/animal-fetal-bovine-serum-handling-msds-storage-shelf-life-expiration-thawing-freezing.html

	Multicenter evaluation of AYC.2.2 agar for the isolation of mycobacteria from clinical samples
	1. Introduction
	2. Materials and methods
	2.1. Centers
	2.2. Media preparation
	2.3. Testing media

	3. Results
	4. Discussion
	5. Conclusion
	Authors contribution
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Appendix A. Supplementary data
	References


