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                      June 04, 2021 
Dear participant of the EQA-33, 

 

We would like to thank you for your participation in the EQA-33, which was initiated in 

November 2020. If you have sent us a result sheet you will find attached a certificate, which states 

your diagnosis, the expected result and the number/percentage of correct diagnosis for each 

sample. Below, we discuss the overall outcome of EQA-33 and particular aspects worth to mention. 

 

General remarks and overall result 

 

EQA-33 comprised six virus suspensions (200 µl each), inactivated with 2% buffered 

paraformaldehyde and stabilized against bacterial growth with 0.02% sodium azide before 

shipment. The samples were shipped to 82 participants in 31 countries (Germany [32], other 

European countries [26], outside Europe [24]). In total, we have received 67 (82%) result letters 

from 23 countries. 

 

The complete panel was considered in the final evaluation because all of the six samples were 

correctly diagnosed by at least 5/6 reference labs. 

 

The correct diagnosis of all virus samples was achieved by 15/67 (22.4%) participants. The average 

of correct diagnoses of the whole panel is 77.1%. 

 

5/6 correct results:  28 (41.8%) 

4/6   12 (17.9%) 

3/6   8 (11.9%) 

2/6   4 (6.0%) 
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Remarks on the samples 

Sample 1: 

Species: Human mastadenovirus C Type 5 

intended diagnosis: Adenoviridae/Mastadenovirus 

Order: Rowavirales, Family: Adenoviridae, Genus: Mastadenovirus 

Correct diagnosis by ref. labs: 6/6 

 

Examination of this highly concentrated suspension of a well known virus resulted in an 

impressive recognition score of 65/67 (97%). Average time for diagnosis was ~ 13 min and the 

shortest of the whole panel.  

 

Sample 2: 

Species: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

intended diagnosis: Coronaviridae or suborder Cornidovirineae 

Order: Nidovirales, Suborder: Cornidovirineae, Family: Coronaviridae, Genus: Betacoronavirus, 

Subgenus: Sarbecovirus 

Correct diagnosis by ref. labs: 6/6 

 

Not very surprising that 63/67 (94%) results were correct. The reason for the 

misinterpretion is often an unsound preparation technique, i.e. adhesiveness of used grids is not 

optimal and therefore virus particles are not adsorbed at a sufficient number to the grid. Please 

have another look on our instructions file, how to achieve adhesiveness. The mean examination 

time was ~ 21 min. 

 

Sample 3: 

Species: Feline calicivirus 

intended diagnosis: Caliciviridae 

Order: Picornavirales, Family: Caliciviridae, Genus: Vesivirus 

Correct diagnosis by ref. labs: 5/6 

 

The third sample of this panel with an amazingly high score! We are not sure if this result 

would have been achieved without our hint towards a “feline origin” of the sample. But 

nevertheless, an impressive outcome. 64/67 (95.5%) participants reported a calicivirus. The average 

examination time was ~ 25 min. 
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Sample 4: 

Species: Yellow fever virus 

intended diagnosis: Flaviviridae 

Order: Amarillovirales, Family: Flaviviridae, Genus: Flavivirus 

Correct diagnosis by ref. labs: 6/6 

 

Fig. 1: West Nile virus. Bar = 100 nm. Andrea Männel (2003). 

 

The second half of the panel was more tricky. Some of the more challenging virus families 

in our field are the Flaviviridae because imaging of the lipid envelope is difficult in “dirty” samples 

and shape of virions are not uniform (Fig. 1). This is much easier in ultrathin section EM. We tried 

to provide a suspension with the highest titer possible in cell culture without further enrichment. 

Always helpful for diagnosis of small viruses  are particle clusters, which definitely were present in 

sample 4. 39/67 (58.2%) diagnoses were correct. Mean examination time was ~ 43(!) min. 

 

Sample 5: 

Species: Naples phlebovirus 

expected diagnosis: Phenuiviridae 

Order: Bunyavirales, Family: Phenuiviridae, Genus: Phlebovirus 

Correct diagnosis by ref. labs: 5/6 

 

Due to our announcement in the summary of EQA 32, we expected the usage of the new 

taxonomy which is available on the homepage of the ICTV. 19 of the participants reported a 

bunyavirus or bunyavirales. This is too unspecific. The order Bunyavirales comprise several families 

of viruses which are potentially relevant for diagnostic EM, e.g. the Arenaviridae, or the 

Hantaviridae. The morphological discrimination of the different families is difficult because of the 

limited data available and/or rather the lack of specific criteria. However, we feel that we should 

differentiate different morphotypes. The Arenaviridae are usually irregular in shape and reveal a 

broad size distribution (50-300 nm), which helps to distinguish them from the other families. The 
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phleboviruses are mostly spherical with a regular fringe and surface pattern. At higher 

magnification the surface structures reveal regular hole-like depressions, which are also present in 

other Phenuiviridae, such as the Uukuvirus. We suggest to term particles revealing such a 

morphology as Phlebovirus-like. If you are not able to assign the detected particles to one of the two 

groups, try to describe their shape, size distribution and surface pattern and/or assign them to one 

of the well-known species of Bunyavirales, e.g. as Schmallenberg virus-like (Fig. 2). 26/67 (38.8%) 

diagnoses were correct. The mean examination time was ~ 30 min. 

 

 

Fig. 2: Some families/genera of the order Bunyavirales: 1 Schmallenberg orthobunyavirus, Peribunyaviridae, 

Orthobunyavirus. Spherical and bacilliform virions, broader size distribution than phleboviruses, irregular 

in shape. 2 Rift Valley fever phlebovirus, Phenuiviridae, Phlebovirus. Mostly spherical, regular pattern on the 

surface. 3 Gouleako goukovirus, Phenuiviridae, Goukovirus. Many bacilliform virions, regular pattern. 4 

Lassa mammarenavirus, Arenaviridae, Mammarenavirus. Irregular in shape, a broad size distribution (50 – 

300 nm). Bars = 100 nm. 
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Sample 6: 

Species: Influenza A virus A/X-31(H3N2) 

intended diagnosis: Orthomyxoviridae 

Order: Articulavirales, Family: Orthomyxoviridae, Genus: Alphainfluenzavirus 

Correct diagnosis by ref. labs: 6/6 

 

The problem of this sample was the low titer. Again, some labs found a 

paramyxo/pneumovirus. For this diagnosis the presence of free ribonucleoprotein particles would 

be expected. But, there were none. 54/67 (80.6%) of the participants succeeded. The mean 

examination time was 25 min. 

 

Concluding remarks 

Response and outcome of EQA-33 was really amazing. Thank you for your contribution. 

The current pandemic demonstrates that identification and characterization of virus particles by 

using all available methods of electron microscopy, including simple negative staining, is relevant. 

In this respect, we want to highlight the first description of the pandemic virus by our colleagues 

from China (Zhu et al. 2020 NEJM doi.org/10.1056/NEJMoa2001017; including Jingdong Song, a 

long-time participant of our EQA). They used negative staining EM to confirm the identification of 

the isolated virus as a coronavirus and showed, that it replicates in the expected form within 

reconstituted human bronchiolar epithelium. Continuous training in virus recognition is the basis 

for such a successful work. This is painfully demonstrated in the field of ultrapathology, which 

suffer from misdiagnosis in many publications (Goldsmith et al. 2020 Lancet doi.org/10.1016/ 

S0140-6736(20)31188-0), caused by various reasons (Dittmayer et al. 2020, Lancet 

doi.org/10.1016/S0140-6736(20)32079-1). Suitable references for the correct identification of virus 

in patient material are still very limited. The paper of Martines et al. (2020 Emerg. Inf. Dis. 

doi.org/10.3201/eid2609.202095) is one of the best references in this field. The criteria for 

identification of coronaviruses in thin sections were summarized by Hopfer et al. (2021 Histopath. 

doi.org/10.1111/his.14264). 

At the end we would like to ask you, if you or people of your personal network are able to provide 

us with suitable and interesting samples for the EQA program, for example with some other 

members of the order Bunyavirales. This would be helpful and highly appreciated. 

Last but not least, we have updated the VirusExplorer DEM database to match the current taxonomy. 

The recent version can be found at: 

https://zenodo.org/record/4897236 (WIN) or https://zenodo.org/record/4897194 (MAC) 

 

https://doi.org/10.1016/S0140-6736(20)32079-1
https://dx.doi.org/10.3201%2Feid2609.202095
https://doi.org/10.1111/his.14264
https://zenodo.org/record/4897236
https://zenodo.org/record/4897194
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Finally, we would like to thank all colleagues from RKI labs that have provided virus suspensions 

to conduct this EQA run, not a fast selling item these times: 

 

Prof. Dr. Mardjan Arvand, Katharina Konrat, Prof. Dr. Andreas Nitsche, Silvia Muschter, Dr. 

Cristina Domingo Carrasco, PD Dr. Thorsten Wolff, Dr. Ralf Dürrwald, and all co-workers! 

 

We are trying our very best to provide the samples of EQA 34 in November 2021. 

Best wishes and greetings from Berlin 

 

 

 

Michael Laue          Lars Möller 
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Fig 3: Images of EQA 33 were taken from files provided by the participants. Shape, brightness and contrast were adjusted 

and images were labeled with bars (100 nm). 1 Human mastadenovirus C, 3% phosphotungstic acid. Mary Ard, Athens, 

Georgia. 2 SARS-CoV-2, phosphotungstic acid. Gudrun Larres, Koblenz. 3 Feline calicivirus, 1% phosphotungstic acid. 

Valerij Akimkin, Fellbach. 4 Yellow fever virus, methylamine tungstate. Daniel Beniac, Winnipeg. 5 Naples phlebovirus, 

1% phosphotungstic acid. Antonie Neubauer-Juric, Franziska Horvath, Oberschleißheim. 6 Influenza A virus, 1% uranyl 

acetate. Carola Schneider, Rudolph Reimer, Hamburg. 

 


