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Comparison between outbreak and non-outbreak cases 

Isolates from a subset of cases from the outbreak area and from neighbouring districts 

(Newcastle and North Tyneside) with a laboratory confirmed gonorrhoea diagnosis between 

January 2012 and June 2013, were included in the comparison. Information was collected 

from enhanced surveillance and included in the analysis. Cases were defined as individuals 

with gonorrhoea who lived in Northumberland and ‘controls’ as individuals with gonorrhoea 

who were resident in Newcastle-upon-Tyne or North Tyneside, the neighbouring areas 

where an increase in NG cases had been observed. 

 

Univariable and multivariable logistic regression analysis was used in a case control study to 

investigate characteristics associated with cases using Stata v11 (StatCorp). All variables 

with a p value less than 0.2 were added to a multivariable logistic regression model. The 

model was optimised in a backwards stepwise manner until all variables that remained in the 

multivariable model were significantly associated with being a case. 

 

Network mapping 

Information about contacts gathered through clinical management and the enhanced 

surveillance forms were used to map sexual networks between the outbreak cases.  

Cytoscape 3.0.2 was used to construct sexual network diagrams. 



Example of a network of gonorrhoea cases found in the Northumberland outbreak.  

 Confirmed case,  Negative contact,  Not tested/untraceable contact;  Male,  Female 

 

 

Microbiological methods 

Gonococcal isolates were retrieved by incubation at 36oC in 5% CO2 for 18-24h on GC agar 

base (Becton Dickinson, Oxford, UK) containing 1% IsoVitalex, and were confirmed to be N. 

gonorrhoeae by the Phadebact Monoclonal GC test (Launch diagnostics, Longfield, UK) or 

the API NH Test (bioMérieux, Marcy l'Etoile, France). Isolates were stored on Microbank 

Beads (Pro-lab Diagnostics, Bromborough, UK) at -80oC.  DNA extraction and NG-MAST 

was performed on the gonococcal cultures as previously described.[1-2] DNA was extracted 

from the residual NAAT specimens initially using the MagNa Pure Compact Nucleic Acid 

Isolation kit (Roche Diagnostics, Burgess Hill, UK).  For all specimens, isolates from the 

same patient were removed if isolation dates were within 42 days (episodes outside of 42 

days were classed as a new infection). 

 

Prior to the standard NG-MAST protocol, a nested PCR was performed on the extracted 

DNA from the residual NAAT specimens using the following primers (5’-3’); OuterPorF-

TCGCCGACTTCGGTTCA, OuterPorR-CCAAGGCAGAAGTGCGT, OuterTbpF-

AAGTTGCCGTTGTCGGC and OuterTbpR-ATGGTAAAGGTTGCCTC.  DNA was re-

extracted from the NAAT specimens using the QIAamp DNA mini kit (Qiagen) and the DNA 



Purification from Blood or Body Fluids protocol if the NG-MAST PCR was initially 

unsuccessful.  

NG-MAST STs were established by first obtaining allele numbers for the trimmed porB (490 

bp) and tbpB (390 bp) sequences,  and then combining the allele numbers to achieve a ST, 

all assigned via the online NG-MAST database (www.ng-mast.net).[1] Sequence data were 

analysed and edited in BioNumerics version 6.1 (Applied Maths, St-Martens-Latem, 

Belgium) software. The phylogram was created in Bionumerics using Neighbour-Joining 

multiple alignment.  

 

A cluster was defined as two or more isolates with the same strain type (ST). Genogroups 

were assigned when concatenated porB and tbpB alleles of at least ten isolates were ≥99% 

similar (using BLAST). 

 

Communications and awareness raising 

Public health and clinical colleagues need to work together to change behaviours not just 

increase testing by working with young people to understand the factors that would motivate 

them to make these changes and how best to frame ‘safe sex’ messages for the future. 

Affected individuals, through identified sexual networks, can provide a useful resource for 

sharing information about infections and control messages [3].  Qualitative work with the 

intended recipients of public health messages is also recommended and can be used to 

modify control measures, particularly where changes in transmission patterns or a decline in 

case numbers appear to be halting and new approaches might be needed. [4]  

Communications experts can advise about the most appropriate methods or technologies to 

use for particular audiences, recognising the increasing ability to target messages in more 

sophisticated ways.  Methods to assess the impact of these activities should be built in to 

routine practices from the start of the outbreak control response. 

http://www.ng-mast.net/


Examples of Facebook pop-up adverts  
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