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What are the steps to reporting a genomic result?
1. Data entry / transcription

2. Check results are valid and make sense
➢ Are sequence QC results valid?
➢ Are the results within expected limits – given everything else you know about the patient/isolate?
• Does it fit with the species ID/expected species/sample type/clinical history?
• Does it match with phenotypic results (if available)?

3. What information is important to report? What can you leave out?

4. Interpretation
➢ Add comments to help those receiving report to interpret results correctly (if required)

5. Do you need to alert anyone to the result?
➢ Is this result a mandatory notifiable disease? Does the referring lab/clinician need to be notified for patient care?

How do we report? Isolate Sequence QC & 
Analysis Report



Example 1: Suspected Salmonella enterica food 
poisoning

ID Kraken (kmer iD) MLST Scheme

2025-023 Escherichia coli 243 ecoli

AMR  genes AMR DB version

acrF*,emrD,mdtM*,EC-15* 2024-07-22.1

Submitted isolate: Salmonella enterica

Question: Are these results valid? Do they make sense?

Discrepancy identified between species submitted and species observed
    → Troubleshooting required



Example 1: Troubleshooting Species observed 
discrepancy
Species expected Species observed Possible reasons? Further 

investigations?
Salmonella enterica Escherichia coli • Sample mix up

• Wrong species 
information submitted

• Species database 
issue

• Contamination

• Check laboratory 
records

• Bioinformatics 
inspection of species 
results
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Example 1: Troubleshooting Species observed 
discrepancy
Species expected Species observed Possible reasons? Further 

investigations?
Salmonella enterica Escherichia coli • Sample mix up

• Wrong species 
information submitted

• Species database 
issue

• Contamination

• Check laboratory 
records

• Bioinformatics 
inspection of species 
results

• Bioinformatics follow up – MLST results consistent with species observed
• No evidence of contamination or species database issues
• Laboratory investigation reveals a sample mix up
• Do not report results – request re-sequence from new colony pick



Example 2: Suspected vancomycin-resistant 
Enterococcus (VRE)
ID QC Kraken (kmer iD) MLST Scheme AMR DB version

2025-015 PASS Enterococcus faecium 1424 efaecium 2024-07-22.1

AMR  genes

VanA, CTX-M-55 mdsA*,mdsB*, msr(C)*,aac(6')-I,ant(9)-Ia,erm(A),vanH-A,vanR-A,vanS-A,vanX-
A,vanY-A*,erm(B)*,aph(3')-IIIa,aac(6')-Ie/aph(2'')-Ia*,dfrG

Expected Genome size range Observed genome size

2315099 - 3250823 6507983

Question: Are these results valid? Do they make sense?

Discrepancy identified between species submitted and species observed
    → Troubleshooting required



Expected size range 
(bp)

Observed size (bp) Possible reasons? Further 
investigations?

2315099 - 3250823 6507983 • Poor sequence quality

• Contamination

• Check on 
sequencing machine 
metrics

• Inspect species 
report for possible 
contaminating 
sequence

Example 2: Troubleshooting Genome size 
discrepancy
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Example 2: Troubleshooting Genome size 
discrepancy

• Sequence results indicated the presence of E. faecium and vanA gene
• BUT genome size detected and AMR profile strongly indicates contamination
• Follow up investigation reveal contamination with S. enterica 

• Conclusion: Do NOT report results – request resequencing

Expected size range 
(bp)

Observed size (bp) Possible reasons? Further 
investigations?

2315099 - 3250823 6507983 • Poor sequence quality

• Contamination

• Check on 
sequencing machine 
metrics

• Inspect species 
report for possible 
contaminating 
sequence



Example 3: Blood culture isolate sent for CPO screening 

ID QC Kraken (kmer iD) MLST Scheme AMR DB version

2025-003 PASS Klebsiella pneumoniae 16 kpneumoniae 2024-07-22.1

AMR  genes

NDM-5, SHV-11, TEM-1, CTX-M-15
oqxA,oqxB25*,qnrB1,qnrS1
aac(6')-Ib, aph(3')-Ia, aph(3')-VI,

dfrA5,dfrA50*,sul1
catB, ble, mph(A)*, arr-2, emrD*,fosA

Phenotypic carbapenemase 
screening tests

AST summary

CIM/CarbaNP negative
“No phenotypic evidence of 
carbapenemase” 

Ampicillin – R
Ceftriaxone – R
Meropenem – S (MIC 0.06)
Ertapenem – S (MIC 0.5)
Cotrimoxazole – R

Gentamicin – R
Amikacin – R
Ciprofloxacin – R 



1. Are the sequence results valid?

2. Do the results make sense with the other 
information you have?

• Species ID
• Phenotypic carbapenemase testing
• AST

3. What results are important to report? What 
can you leave out?

4. Are any interpretive comments required?
5. Other required reporting elements?
• Notifications
• Required elements for accreditation

Example 3: Questions

Troubleshooting 
required!



Example 3: Troubleshooting phenotype-genotype 
mismatches
Phenotype Genotype Possible reasons? Further 

investigations?

Phenotypic 
carbapenemase tests 
NEGATIVE (CIM test) 

AND 

Low meropenem & 
ertapenem MICs 
(wildtype range)

Carbapenemase gene 
POSITIVE (NDM-5)

• Sample mix up

• False negative 
phenotypic test

• Truncated/inactive 
NDM-5 gene

• Sample trace back

• Repeat phenotypic 
tests

• Check bioinformatics 
– NDM-5 sequence 
identity and 
coverage, any gaps?
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Example 3: Troubleshooting phenotype-genotype 
mismatches
Phenotype Genotype Possible reasons? Further 

investigations?

Phenotypic 
carbapenemase tests 
NEGATIVE (CIM test) 

AND 

Low meropenem & 
ertapenem MICs 
(wildtype range)

Carbapenemase gene 
POSITIVE (NDM-5)

• Sample mix up

• False negative 
phenotypic test

• Truncated/inactive 
NDM-5 gene

• Sample trace back

• Repeat phenotypic 
tests

• Check bioinformatics 
– NDM-5 sequence 
identity and 
coverage, any gaps?

On repeat testing – CIM positive, meropenem MIC >16, ertapenem MIC >16
→ Consistent with carbapenemase (NDM-5)



Ex 3 - What genomics results to report? Comments?

ID QC Kraken (kmer iD) MLST Scheme

2025-003 PASS Klebsiella pneumoniae 16 kpneumoniae

AMR  genes

NDM-5, SHV-11, TEM-1, CTX-M-15
oqxA,oqxB25*,qnrB1,qnrS1
aac(6')-Ib, aph(3')-Ia, aph(3')-VI

dfrA5,dfrA50*,sul1
catB, ble, mph(A)*, arr-2, 
emrD*,fosA

QC – not required
MLST – not for clinical report, 
relevant for surveillance

AMR – Depends on purpose!
In order of importance:
NDM-5 (critical)
CTX-M-15 (ESBL)

oqxA/B – intrinsic, don’t report

Others – depends on the 
reporting purpose and 
requirements

Comments:
• Depends on the reason for reporting
• Consider including antibiotic classes for AMR genes
• Consider calling out important results and add advice, e.g. 

carbapenemases, infection control advice, treatment advice
• Notifications – e.g. notifiable diseases



Example 4: Rectal screening isolate ?CPO 

ID QC Kraken (kmer iD) MLST Scheme AMR DB version

2025-004 PASS Escherchia coli 480 ecoli 2024-07-22.1

AMR  genes

Beta-lactams: CTX-M-55, TEM-1 dfrA5,dfrA50*,sul1
catB, ble, mph(A)*, arr-2, emrD*,fosA

Phenotypic carbapenemase 
screening tests

AST summary

CIM/CarbaNP POSITIVE
“Phenotypic evidence of 
carbapenemase” 

Ampicillin – R
Ceftriaxone – R
Meropenem – R (MIC >64)
Ertapenem – R (MIC >64)
Cotrimoxazole – S

Gentamicin – S
Amikacin – S
Ciprofloxacin – R 



1. Are the sequence results valid?

2. Do the results make sense with the other 
information you have?

• Species ID
• Phenotypic carbapenemase testing
• AST

3. What results are important to report? What 
can you leave out?

4. Are any interpretive comments required?
5. Other required reporting elements?
• Notifications
• Required elements for accreditation

Example 4: Questions

Troubleshooting 
required!



Example 4: Rectal screening isolate ? CPO 

Phenotype Genotype Possible reasons? Further 
investigations?

Phenotypic 
carbapenemase tests 
POSITIVE (CIM test) 

AND 

High meropenem & 
ertapenem MICs 
(wildtype range)

NO Carbapenemase 
gene

• Sample mix up
• False positive 

phenotypic tests 
(both?)

• Plasmid drop out or 
heterogeneous 
culture/resistance

• Carbapenemase gene 
present but not 
detected by 
pipeline/tools

• Sample trace back
• Repeat phenotypic 

tests
• Check bioinformatics 

– any partial genes 
present? Is the 
database up to date? 
Did the internal QC 
work? Try with 
another assembler?
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Example 4: Rectal screening isolate ? CPO 

Phenotype Genotype Possible reasons? Further 
investigations?

Phenotypic 
carbapenemase tests 
POSITIVE (CIM test) 

AND 

High meropenem & 
ertapenem MICs 
(wildtype range)

NO Carbapenemase 
gene

• Sample mix up
• False positive 

phenotypic tests 
(both?)

• Plasmid drop out or 
heterogeneous 
culture/resistance

• Carbapenemase gene 
present but not 
detected by 
pipeline/tools

• Sample trace back
• Repeat phenotypic 

tests
• Check bioinformatics 

– any partial genes 
present? Is the 
database up to date? 
Did the internal QC 
work? Try with 
another assembler?

Investigation – Partial genes for NDM-7 detected. Alternative assembler trialled, full NDM-7 gene 
recovered.
Conclusion – Report NDM-7 carbapenemase



What to consider when designing a report

1. What is the purpose of sequencing and reporting?

2. Who is the audience/client (and how much knowledge)?

3. What are the main question/s to be answered?

4. How long will they have to read the report?

5. Are you reporting on single isolates or multiple (line list)?

6. What are the uncertainties/caveats and comments required to accurately interpret 
the findings?

7. What are the obligations for reporting (e.g. NATA or equivalents, notifiable disease)?



Design a report: Salmonella enteritidis cgMLST

Question Answers for Salmonella cgMLST

Purpose Epidemiologic tracking of Salmonella transmission for public health

Audience/client Public health epidemiologists

Main questions Are there any outbreaks/clusters? What is the likely source?

Time to read Reasonable (can handle more details)

Single or multiple isolates Multiple (line-list)

Uncertainties/caveats cgMLST clusters can change between analyses – standard caveat

Reporting obligations Notifiable disease
NATA/ISO accreditation



Patient details – Name, DOB, postcode/address 

Sample details – Sample ID, date of collection, referring lab

Service  Salmonella core genome MLST (cgMLST)

Result  

cgMLST cluster 2168

cgMLST analysis date 30/7/2025

Comments

This cgMLST result is based on a threshold of less than 25 allelic differences between isolates to be 
included in a cluster. The cgMLST clusters may change between analyses as the clusters are defined 
based on the isolates in the analysis.

Example report: Salmonella cgMLST



Design a report: Mycobacterium tuberculosis AMR

Question Answers for M. tuberculosis AMR

Purpose To inform clinical management for patients with TB – primary 
OR Epidemiologic data for public health

Audience/client Clinicians (Public health epidemiologists)

Main questions Clinical: What drugs can I treat my patient with? 
(Epi: How many drug-resistant TB cases are there?)

Time to read Fairly short

Single or multiple isolates Single (per isolate)
(Multiple for epidemiologic purposes)

Uncertainties/caveats Many caveats – geno-pheno discrepancies; more explanation on 
mutations with ‘Uncertain’ significance

Reporting obligations Notifiable disease
NATA/ISO accreditation
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