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Background (1)

• UK HIV Drug Resistance Database established in 2001
as central repository of resistance tests performed as
part of routine clinical care (SQL Server)

• Nucleotide sequences now collected electronically
• When study started data were either

– entered manually from copies of paper resistance
report sent to clinicians

– imported electronically (at amino acid level) from
laboratories that had set-up local database





Background (2)

• Data variables entered included
– laboratory conducting test
– all reported amino acid changes (including mixtures)
– range of codons sequenced in RT and PRO
– whether “all” or “key” mutations only reported

• Database includes fields for reference sequence and
sequencing system. This was completed through a
batch update – based on information provided by
laboratory



Data collected by March 2006

20,214Total

1,916Amino acid changes (key)

3,056Amino acid changes (all)

15,242Nucleotide sequence

NumberType of test



Reference sequences (1)

• Amino acid sequences for different reference
sequences were located from bioinformatic websites
– Consensus B (Stanford)
– PNL4.3 (ABI)
– LAV-1(VGI)
– HXB2 (Virco and ABI)



Reference Sequence Differences

PR 3 37 57

Consensus B I N R

PNL4.3 I N G/R

LAV-1 I S R

HXB2 V S R

RT 102 122 162 214 272 277 293 357 358 376 400

Consensus B K K S F A K I M R A A

PNL4.3 Q K C F A R V M K A A

LAV-1 K E S L P R I T R T T

HXB2 K E S L P R I M R T T



Reference sequences (2)

• For some tests we were uncertain if we had inferred
the correct reference sequence

• Ran a check based on the fact that an amino acid
should be reported as a “change” or “mutation” only if it
differs from the reference amino acid at that position



Reported mutations for test = 5240

Gene codon aa

PRO 3 V

PRO 13 V

PRO 35 D

PRO 37 S

PRO 57 R

PRO 63 P

PRO 64 V

Gene codon aa

RT 102 K

RT 122 E

RT 123 E

RT 184 V

RT 196 E

RT 211 K

RT 214 L

RT 245 E

RT 245 D

RT 249 R

RT 249 K

RT 272 P

RT 286 A

RT 293 I

RT 297 K



IPLEKRSV5240

RTPROSequence

29327221412210257373

Limit to codons where reference
sequences differ

Note: mixtures ignored for simplicity



IPLEKRSV5240

RTPROSequence

IAFKKRNIConsensus B

29327221412210257373

Score = 3

Compare test sample with Consensus B



IPLEKRSV5240

RTPROSequence

IPLEKRSVHXB2

29327221412210257373

Score = 8

Compare test sample with HXB2



IPLEKRSV5240

RTPROSequence

IPLEKRSILAV-1

29327221412210257373

Score = 7

Compare test sample with LAV-1



IPLEKRSV5240

RTPROSequence

VAFKQG/RNIPNL4.3

29327221412210257373

Score = 0/1

Compare test sample with PNL4.3



Assignment Rule

• Can assign a resistance test to a reference sequence
unambiguously if score=0 and score for all other
reference sequences is ≥ 1

• Otherwise resolve manually



Standardising reference sequence

• Having multiplicity of reference sequences can easily
lead to analytical errors

• As nucleotide sequences are now processed through
Stanford program, natural to standardise database to
Consensus B

• This was achieved through a STATA program (not as
easy as it first seemed!)



Deriving full amino acid sequence

• Analytically easier to deal with observed amino acid
sequence rather than file of mutations

• If no mutation reported impute the reference amino
acid

• Excluded “key” mutation only tests from this program
• Takes account of range of codons sequenced
• Can represent in “wide” or “long” format



....
E615240
I515240
F415240
P415240
S315240
I215240
P115240
aaCodonGeneTestID

Long format

• 1 record per amino acid per codon per gene per test



Wide format

• 1 record per test

...........

.QP~.IXSIP5240

.PR2PR1RT400.RT5RT4RT3RT2RT1TestID
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