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14 CLINICAL GENOMICS CODE SYSTEMS 
Information on code systems with name, HL70396 Code, OID, Source Information Links, and 
description. 

TABLE 14-1. CLINICAL GENOMICS CODING SYSTEMS 

Coding System name HL70396 Code HL7 OID 

Cytogenetic (chromosome) location Chrom-Loc 2.16.840.1.113883.6.335 
 Source Organization: National Center for Biotechnology Information (NCBI) 

Source Table Information: https://www.ncbi.nlm.nih.gov/genome/tools/gdp  
Source Table Download: ftp://ftp.ncbi.nlm.nih.gov/pub/gdp  
Place to explore table: https://clin-table-search.lhc.nlm.nih.gov/apidoc/cytogenetic_locs/v3/doc.html  
Chromosome location (AKA chromosome locus or cytogenetic location), is the standardized syntax for recording 
the position of genes and large variants. It consists of three parts: the Chromosome number (e.g. 1-22, X, Y), an 
indicator of which arm – either “p” for the short or “q” for the long, and then generally a series of numbers 
separated by dots that indicate the region and any applicable band, sub-band, and sub-sub-band of the locus (e.g. 
2p16.3). There are other conventions for reporting ranges and locations at the ends of the chromosomes. 
The table of these chromosome locations was loaded with all of the locations found in NCBI’s ClinVar variation 
tables. It will expand as additional sources become available. This does not include all finely grained chromosome 
locations that exist. Users can add to it as needed. 

ClinVar Variant ID CLINVAR-V 2.16.840.1.113883.6.319 
 Source organization: National Center for Biotechnology Information (NCBI) 

Source table information: http://www.ncbi.nlm.nih.gov/clinvar/ 
Source table download: ftp://ftp.ncbi.nlm.nih.gov/pub/clinvar/tab_delimited/ 
Place to explore table: https://clin-table-search.lhc.nlm.nih.gov/apidoc/variants/v3/doc.html� 
ClinVar processes submissions reporting variants found in patient samples, assertions made regarding their 
clinical significance, information about the submitter, and other supporting data. The alleles described in 
submissions are mapped to reference sequences, and reported according to the HGVS standard. 
ClinVar includes simple and complex variants composed of multiple small variants. However, it now also includes 
large structural variants, which have a known clinical implication. So now simple, complex and many structural 
variants can all be found in ClinVar. 
The ClinVar records have a field for Allele ID and for Variant ID. All simple variants have an Allele ID. At present, all 
complex and most simple variants also have a Variant ID, and by the end of 2016, all simple variants will also have 
a variant ID. We focus mostly on the variant ID in this guide. 
This coding system uses the variant ID as the code and the variant name from NCBI’s "variant_summary.txt.gz" 
file as the code’s print string. The "variant_summary.txt.gz" file caries more than 20 useful fields, including the 
separate components of the variant name, the cytogenetic location, the genomic reference, etc. So based on the 
Variant ID, you can use ClinVar to find most you would ever want to know about the variant. 
In the LHC Clinical Table Search Service and LHC-Forms, we have indexed many of these attributes to assist 
users and applications that need to find the ID for a particular variant. 

COSMIC –Simple variants COSMIC-Smpl 2.16.840.1.113883.6.320 
 Source organization: Wellcome Trust Sanger Institute 

Source table information: https://cancer.sanger.ac.uk/cosmic/about 
Source table download: https://cancer.sanger.ac.uk/cell_lines/download 
Place to Explore Table: : https://clinicaltables.nlm.nih.gov/apidoc/cosmic/v3/doc.html  
Copyright: Wellcome Trust Sanger Institute, http://cancer.sanger.ac.uk/cosmic/license 
This table includes only simple somatic (cancer) mutations, one per unique mutation ID. The code is the COSMIC 
mutation ID, and the name is constructed from Ensembl transcript reference sequences and p.HGVS that use the 
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single letter codes for amino acids. It carries fields analogous to most of the key fields in ClinVar, but its reference 
sequences are Ensembl transcript reference sequences with prefixes of ENST; it specifies amino acid changes 
with the older HGVS single letter codes and it carries examples of primary cancers and primary tissues - fields that 
are not in ClinVar. 
COSMIC's source table includes multiple records per mutation - one per submission. The COSMIC- Simple 
Variants table that we have extracted from the original file includes only one record per unique mutation – a total of 
more than 3 million records. 
These contents are copyright COSMIC (http://cancer.sanger.ac.uk/cosmic/license). LHC has produced a look up 
table for these records, and for users to look up particular mutation IDs, both with permission from COSMIC. 
However, interested parties must contact COSMIC directly for permission to download these records. 

COSMIC-Structural variants COSMIC-Strc 2.16.840.1.113883.6.321 
 Source organization: Wellcome Trust Sanger Institute 

Source table information: https://cancer.sanger.ac.uk/cosmic/about  
Source table download: https://cancer.sanger.ac.uk/cell_lines/download  
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/cosmic_struct/v3/doc.html  
Copyright: Wellcome Trust Sanger Institute, http://cancer.sanger.ac.uk/cosmic/license 
COSMIC also has files containing structural variants. These are divided into two tables, one containing structural 
variants and one containing copy number variants. In contrast, NCBI does not separate structural variants this 
way. 
The table for this coding system derives from COSMIC's structural variation tables. The identifiers for these are 
pure numbers with no prefix, and each record includes information about the mutation type, the histological 
classification of the sample, and the primary tissue/cancer from which the sample originated. Like COSMIC simple 
variants, these also use Ensembl reference sequences, but uses the genomic reference sequences instead of the 
transcript ones (those whose codes begin with ENSG). 
These contents are copyright COSMIC (http://cancer.sanger.ac.uk/cosmic/license). LHC has produced a look up 
table for these records, also sub-setted to include only unique mutations, for users to look up particular mutation 
IDs with permission from COSMIC. However, interested parties must contact COSMIC directly for permission to 
download these records. 

dbSNP dbSNP 2.16.840.1.113883.6.284 
 Source organization: National Center for Biotechnology Information (NCBI) 

Source table information: http://www.ncbi.nlm.nih.gov/books/NBK21088/ 
Source table download: : ftp://ftp.ncbi.nih.gov/snp/ 
Place to Explore Table: https://clin-table-search.lhc.nlm.nih.gov/apidoc/snps/v31/doc.html  
The Short Genetic Variations database (dbSNP) is a public-domain archive maintained by NCBI for a broad 
collection of short genetic polymorphisms. 
The SNP ID is unique for each position and length of DNA change. For example, a change of 3 nucleotides will 
have a different SNP ID than a change of 4 nucleotides at the same locus, but the code will be the same for all 
changes at the same locus and with the same length. So to specify a variation, the alt allele and the SNP code 
must be included.  

dbVar- Germline dbVar-GL 2.16.840.1.113883.6.322 
 Source organization: National Center for Biotechnology Information (NCBI) 

Source table information: https://www.ncbi.nlm.nih.gov/dbvar/content/overview  
Source: ftp://ftp.ncbi.nlm.nih.gov/pub/dbVar/data/Homo_sapiens/ 
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/dbvar/v3/doc.html 
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dbVar is NCBI's database of genomic structural variations (including copy number variants) that are larger than 50 
contiguous base pairs. It is the complement of dbSNP, which identifies variants occurring in 50 or fewer contiguous 
base pairs. 
dbVar contains insertions, deletions, duplications, inversions, multi-nucleotide substitutions, mobile element 
insertions, translocations, and complex chromosomal rearrangements. 
dbVar carries structured Germline and Somatic variants in separate files. Accordingly, we have divided the coding 
system for dbVar the same way. This coding system represents the Germline dbVar variants. Its record ID may 
begin with one of four prefixes: nsv, nssv, esv and essv. 
These are accession prefixes for variant regions (nsv) and variant calls (or instances, nssv), respectively. Typically, 
one or more variant instances (nssv – variant calls based directly on experimental evidence) are merged into one 
variant region (nsv – a pair of start-stop coordinates reflecting the submitters’ assertion of the region of the 
genome that is affected by the variant instances). The “n” preceding sv or indicates that the variants were 
submitted to NCBI (dbVar). The prefix, “e” for esv and essv represent variant entities (corresponding to NCBI’s nsv 
and nssv) that were submitted to EBI (DGVa). The relation between variant call, and variant region, instances is 
many to one. 
The LHC lookup table for dbVar germline variations includes both variant instances (essv or nssv) and the variant 
region records (nsv, esv). Users can sub-select by searching on the appropriate prefix. 

dbVar- Somatic dbVar-Som 2.16.840.1.113883.6.323 
 Source organization: National Center for Biotechnology Information (NCBI) 

Source table information: http://www.ncbi.nlm.nih.gov/dbvar/content/overview/ 
Source table download: ftp://ftp.ncbi.nlm.nih.gov/pub/dbVar/data/ 
Place to Explore Table: Pending 
dbVar is NCBI's database of genomic structural variations (including copy number variants) that are larger than 50 
contiguous base pairs. It is the complement of dbSNP, which only contains variants occurring in 50 or fewer 
contiguous base pairs. It contains insertions, deletions, duplications, inversions, multi-nucleotide substitutions, 
mobile element insertions, translocations, and complex chromosomal rearrangements. 
Germline and Somatic variants are presented in separate files. Accordingly, we have divided the coding system 
within dbVar the same way. This coding system represents the Somatic (mostly cancer) variants in dbVar. As is 
true for the Germline portion of dbVar, the record IDs for the somatic dbVar’s have prefixes of nsv, nssv, esv or 
essv with the leading “e” and “n” having the corresponding meaning as described above for germline or structural 
variant. We also include both the variant calls and variant region records in the LHC dbVar somatic variant file. 

Ensembl genomic reference 
sequence 

Ensembl-G 2.16.840.1.113883.6.324 

 Source organization: European Bioinformatics Institute (EBI) 
Source table information: http://useast.ensembl.org/info/genome/genebuild/genome_annotation.html 
Source table download: http://useast.ensembl.org/info/data/ftp/index.html 
Place to Explore Table: Pending 
Set of Ensembl gene reference sequences whose identifiers have a prefix of "ENSG." It only includes genomic 
sequences associated with genes and uses the whole build plus the chromosome number to identify chromosome 
reference sequences, rather than a separate set of reference sequence identifier as NCBI does. LHC has not yet 
produced a convenient look up table for these files, but they are available from the URL cited above. 

Ensembl protein reference sequence Ensembl-P 2.16.840.1.113883.6.325 
 Source organization: European Bioinformatics Institute (EBI) 

Source table information: http://useast.ensembl.org/info/genome/genebuild/genome_annotation.html 
Source table download: http://useast.ensembl.org/info/data/ftp/index.html 
Place to Explore Table: Pending 
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Set of Ensembl protein reference sequences. Their identifiers are distinguished by the prefix of "ENSP," and 
correspond to NCBI's "NP_" reference sequence identifiers. LHC has not yet produced a convenient look up table 
for these files, but they are available from the URL cited above. 

Ensembl transcript reference 
sequence 

Ensembl-T 2.16.840.1.113883.6.326 

 Source organization: European Bioinformatics Institute (EBI) 
Source table information: http://useast.ensembl.org/info/genome/genebuild/genome_annotation.html 
Source table download: http://useast.ensembl.org/info/data/ftp/index.html 
Place to Explore Table: Pending 
Set of reference sequences for transcripts of coding regions. Their identifiers all have a prefix of "ENST." There are 
parallels for most (if not all) of what is in Ensembl within NCBI and most of the content is shared. "ENST" parallels 
NCBI's "NM_" identifiers. In general, Ensembl takes its reference sequences directly from the genomic build. NCBI 
may adjust its reference sequences by replacing known "variants" with sequences that better reflect the population 
"normal". LHC has not yet produced a convenient look up table for these files, but they are available from the URL 
cited above. 

HGNC-Symbol HGNC-Symb 2.16.840.1.113883.6.336 
 Source organization: HUGO Gene Nomenclature Committee (HGNC) 

Source table information: http://www.genenames.org/  
Source table download: ftp://ftp.ebi.ac.uk/pub/databases/genenames/new/tsv/hgnc_complete_set.txt  
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/genes/v3/doc.html  
The HGNC gene table carries the gene ID, gene symbol and full gene name. The GENE ID is specific to the 
species. The gene symbol and name is shared by all species with the same gene. 
The HGNC-Symb table carries only human genes. The code for this coding system is the HGNC gene code, the 
"name" or print string is the HGNC gene symbol. More than 28,000 human gene symbols and names have been 
assigned so far, including almost all of the protein coding genes. But close to 10,000 non-protein coding “genes” 
do not yet have HGNC names. NCBI creates what might be thought of as interim codes but includes many more 
genes. The codes from NCBI and from HGNC are pure numbers and can’t be distinguished by their format. The 
gene codes we propose in this guide and use in our examples and in the LHC form that inputs gene information 
are all HGNC codes. 
If the study includes more than one gene, they can all be entered in one OBX, separated by the repeat delimiter. 
Alternatively they can be entered into separate OBX’s but the content of OBX-4 will have to be unique for each 
such repeat. We recommend n.1, n.2, n.3 etc. for such repeated variables in the report section which reports gene 
symbols (See Table 2). 

HGVS-Genomic syntax HGVS.g 2.16.840.1.113883.6.327 
 Source organization: Human Genome Variation Society (HGVS) 

Source table information: : http://varnomen.hgvs.org/bg-material/refseq/#DNAg 
HGVS validator: https://mutalyzer.nl/ 
HGVS syntax that describes the variations (mutations) at the genome level (the DNA before it is spliced to remove 
introns). The genomic syntax statements which can describe simple or structural variants are distinguished by a 
leading "g." 

HGVS-Transcript syntax HGVS.c 2.16.840.1.113883.6.328 
 Source organization: Human Genome Variation Society (HGVS) 

Source table information: http://varnomen.hgvs.org/bg-material/refseq/#DNAc 
HGVS validator: https://mutalyzer.nl/ 
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HGVS syntax that describes variations (mutations) at the transcript (messenger RNA) level. The transcript syntax 
statements, which can describe simple and complex variants, are distinguished by a leading "c." 

HGVS-Protein syntax HGVS.p 2.16.840.1.113883.6.329 
 Source organization: Human Genome Variation Society (HGVS) 

Source table information: http://varnomen.hgvs.org/bg-material/refseq/#proteinp 
HGVS validator: https://mutalyzer.nl/ 
HGVS syntax that specifies the variations (mutations) at the amino acid level, which are induced by underlying 
DNA variants. The protein change statements are distinguished by a leading "p." HGVS.p representations will not 
exist for variants that occur outside of coding regions. 

HLA Nomenclature HLA-Allele 2.16.840.1.113883.6.341 
 Source Organization: Immuno Polymorphism Database (IPD) 

Source Table Information: https://www.ebi.ac.uk/ipd/imgt/hla/  
Source Table Download: ftp://ftp.ebi.ac.uk/pub/databases/imgt/mhc/hla/  
Human leukocyte antigen (HLA) complex contains more than 220 genes that encode for the proteins of the 
immune system. HLA alleles are most commonly used for histocompatibility testing for stem cell and solid organ 
transplantation. The WHO Nomenclature Committee for Factors of the HLA System is responsible for a common 
nomenclature of HLA alleles, allele sequences, and quality control, to communicate histocompatibility typing 
information to match donors and recipients.  
An HLA allele is defined as any set of variations found on a sequence of DNA comprising a HLA gene. So, if there 
are five variations found in this one gene sequence, this set is defined as one allele (vs. the definition of an allele 
being the variation found between the test specimen and the reference along a contiguous stretch of DNA). In the 
case of HLA, the contiguous stretch of DNA represents the entire gene, and the variations do not need to be 
contiguous within the gene sequence. 
Each HLA allele name has a unique name consisting of the gene name followed by up to four fields, each 
containing at least two digits, separated by colons. There are also optional suffixes added to indicate expression 
status. For the full specification, please go to this website: http://hla.alleles.org/nomenclature/naming.html. 
HLA nomenclature can also be used to represent sets of alleles that share sequence identity in the Antigen 
Recognition Site (ARS). G-groups are alleles that have identical DNA sequences in the ARS, while P-groups are 
alleles that have identical protein sequences in the ARS. These are described, respectively, in 
http://hla.alleles.org/alleles/g_groups.html and http://hla.alleles.org/alleles/p_groups.html . 

HPO HPO 2. .16.840.1.113883.6.339 
 Source organization: Human Phenotype Ontology Consortium 

Source table information: http://human-phenotype-ontology.github.io/about.html 
Source table download: http://human-phenotype-ontology.github.io/downloads.html 
Place to Explore Table: Pending 
License: Sebastian Köhler, Sandra C Doelken, Christopher J. Mungall, Sebastian Bauer, Helen V. Firth, et al. 
The Human Phenotype Ontology project: linking molecular biology and disease through phenotype data 
Nucl. Acids Res. (1 January 2014) 42 (D1): D966-D974 doi:10.1093/nar/gkt1026 
The Human Phenotype Ontology (HPO) aims to provide a standardized vocabulary of phenotypic abnormalities 
encountered in human disease. Each term in the HPO describes a phenotypic abnormality, such as atrial septal 
defect. 

ICD-10-CM I10C 2.16.840.1.113883.6.90 
 Source organization: National Center for Health Statistics (NCHS), Centers for Disease Control and Prevention 

(CDC) 
Source table information: https://www.cdc.gov/nchs/icd/icd10cm.htm  
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Source table download: https://www.cdc.gov/nchs/icd/icd10cm.htm# FY 2017 release of ICD-10-CM  
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/icd10cm/v3/doc.html 
Copyright: World Health Organization, http://www.who.int/classifications/icd/en/ 
The International Classification of Diseases (ICD) is the classification used to code and classify mortality data from 
death certificates. The International Classification of Diseases, Clinical Modification (ICD-10-CM) is used to code 
and classify morbidity data from the inpatient and outpatient records, physician offices, and most National Center 
for Health Statistics (NCHS) surveys. 
The ICD-10-CM is used to code and classify mortality data from death certificates, having replaced ICD-9 for this 
purpose as of January 1, 1999. ICD-10-CM is the replacement for ICD-9-CM, volumes 1 and 2, effective October 
1, 2015, but of course, decades of ICD-9 data recorded before 2015 will be in medical record systems for a long 
time. 
The codes are an alphanumeric string. The name is a diagnosis, symptom or other clinical concepts. Some of 
these codes can be related in a shallow hierarchy. ICD-10-CM codes are 7 digits: digit 1 is alpha; digit 2 is 
numeric; digits 3–7 are alpha or numeric; and a decimal/dot is placed after the third character. ICD-10-CM includes 
extensive Combination Codes to better capture complexity. 
NCHS, which is part of the U.S. Centers for Disease Control and Prevention (CDC), serves as the World Health 
Organization (WHO) Collaborating Center for the Family of International Classifications for North America and in 
this capacity is responsible for coordination of all official disease classification activities in the United States 
relating to the ICD and its use, interpretation, and periodic revision. 

ICD-9-CM I9CDX 2.16.840.1.113883.6.103 
 Source organization: National Center for Health Statistics (NCHS) 

Source table information: https://www.cdc.gov/nchs/icd/icd9.htm 
Source table download: http://www.cdc.gov/nchs/icd/icd9cm.htm; 
https://www.cms.gov/medicare/coding/ICD9providerdiagnosticcodes/codes.html  
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/icd9cm_dx/v3/doc.html 
Copyright: World Health Organization, http://www.who.int/classifications/icd/en/ 
The International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9- CM) is a subset of ICD-9. 
ICD-9-CM is the official system of assigning codes to diagnoses and procedures associated with hospital 
utilization in the United States. The ICD-9 was used to code and classify mortality data from death certificates until 
1999, when use of ICD-10 for mortality coding started. 
Most ICD-9-CM codes are purely numeric consisting of 3 digits followed by a dot and one or more digits. A select 
subset start with the letter E or V followed by a number. ICD-9-CM codes are 3-5 digits. This subset of ICD-9 
carries only diagnostic codes (the surgical and other procedure codes are excluded). 

International System for Human 
Cytogenetic Nomenclature (ISCN) 

ISCN 2.16.840.1.113883.6.299 

 Source organization: The International System for Human Cytogenetic Nomenclature (ISCN) 
Source table information: https://www.karger.com/Article/FullText/353118 
ISCN (2016): An International System for Human Cytogenetic Nomenclature, J McGowan-Jordan, Simons A, M. 
Schmid (eds). S. Karger, Basel 2016 
Like HGVS, The International System for Human Cytogenetic Nomenclature (ISCN) is a syntax. It came out of 
cytopathology and deals with reporting karyotypes down to the chromosome fusions and many types of small copy 
number variants. However, cytogenetics is out of the scope in this guide. We use ISCN syntax to report large 
deletion-duplications in structural variants, as well we include other variants that have been observed.  

Logical Observation Identifier Names 
and Codes 

LN 2.16.840.1.113883.6.1 

Source organization: Regenstrief Institute 
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 Source table information: http://loinc.org/background 
Source table download: http://loinc.org/downloads 
Place to Explore Table: https://clin-table-search.lhc.nlm.nih.gov/apidoc/loinc/v1/doc.html 
Copyright: Regenstrief Institute, http://loinc.org/terms-of-use 
Logical Observation Identifiers Names and Codes (LOINC®) provides a set of universal codes and names for 
identifying laboratory and other clinical observations. One of the main goals of LOINC is to facilitate the exchange 
and pooling of results for clinical care, outcomes management, and research. LOINC was initiated by Regenstrief 
Institute research scientists who continue to develop it with the collaboration of the LOINC Committee. 

Locus Reference Genomic (LRG) LRG-RefSeq 2.16.840.1.113883.6.337 
 Source organization: Locus Reference Genomic (LRG) 

Source table information: http://www.lrg-sequence.org/about 
Source table download: http://www.lrg-sequence.org/downloads 
Place to Explore Table: Pending 
LRG is a manually curated record that contains stable, and thus un-versioned, reference sequences designed 
specifically for reporting sequence variants with clinical implications. 
It provides a genomic DNA sequence representation of a single gene that is idealized, has a permanent ID (with 
no versioning), and core content that never changes. Their database includes maps to NCBI, Ensembl and UCSC 
reference sequences. 
It contained sequences for a total of 1073 genes as of April 2016, with identifiers of the form: "LRG_####", where 
#### can be from 1 to N, and N is the last gene processed. 
See PMIDs: 24285302, 20398331, and 20428090 for more information. 

NCBI MedGen disease subset MedGen-Dis 2.16.840.1.113883.6.333 
 Source organization: National Center for Biotechnology Information (NCBI) 

Source table information: https://www.ncbi.nlm.nih.gov/medgen/ 
Source table download: ftp://ftp.ncbi.nlm.nih.gov/pub/medgen/ 
Place to Explore Table: https://clin-table-search.lhc.nlm.nih.gov/apidoc/disease_names/v3/doc.html 
MedGen-disease is a subset of disease concepts (about 20,000 as of January 2016) taken from the NCBI’s 
MedGen table. It includes most known genetic and clinical diseases. 
It drew its content from the NIH Genetic Testing Registry (GTR®), UMLS, HPO, OMIM, Orphanet, ClinVar and 
other sources, and is probably the most complete compendium of genetic diseases, though it also includes most 
common clinical diseases. It uses UMLS IDs when they exist and its own ID when not, and links to SNOMED CT 
and other disease identifiers. The MedGen database includes the inheritance and clinical features of each 
disease, as well as the map location of underlying genetic basis. 

NCBI- gene code NCBI-gene code  2.16.840.1.113883.6.340 
 Source organization: National Center for Biotechnology Information (NCBI) 

Source table information: https://www.ncbi.nlm.nih.gov/gene 
Source table download: ftp://ftp.ncbi.nih.gov/gene/ 
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/ncbi_genes/v3/doc.html 
When applicable, this variable identifies the gene on which the variant is located. The gene identifier is also carried 
in the transcript reference sequence database, and is part of a full HGVS expression. Not all genes have HGNC 
names and codes so NCBI has created gene IDs that cover the genes that are not registered by HGNC. 
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NCBI -genomic and chromosome 
reference sequences 

RefSeq-G 2.16.840.1.113883.6.330 

 Source organization: National Center for Biotechnology Information (NCBI), U.S. National Library of Medicine 
(NLM) 
Source table information: https://www.ncbi.nlm.nih.gov/refseq/  
Source table download: ftp://ftp.ncbi.nlm.nih.gov/genomes/Homo_sapiens/ARCHIVE/BUILD.37.3/GFF/  
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/refseqs/v3/doc.html 
Subset of NCBI Human RefSeqs with prefix of NC_ or NG_. 
Those prefixed with "NC_" represent the whole genomic RefSeq for individual chromosomes. Those prefixed with 
"NG_" represent genes with all of their introns and flanking regions and other larger or smaller genomic 
sequences. 
These are available separately in the NCBI source data file, which includes all human RefSeqs (including those 
with prefix of NR_ or XM_): ftp://ftp.ncbi.nlm.nih.gov/genomes/Homo_sapiens  

NCBI -protein reference sequence RefSeq-P 2.16.840.1.113883.6.331 
 Source organization: National Center for Biotechnology Information (NCBI) 

Source table information: https://www.ncbi.nlm.nih.gov/refseq/  
Source table download: ftp://ftp.ncbi.nlm.nih.gov/genomes/Homo_sapiens/ARCHIVE/BUILD.37.3/GFF/  
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/refseqs/v3/doc.html 
Subset of NCBI RefSeqs that represent reference sequences for proteins. Not routinely included in reports 
because Amino acid changes can be computed directly from DNA changes based on transcript reference 
sequence. However some fields are interested only in the protein sequence change, and proteins can be 
sequenced independently of DNA sequencing. 
We will explore the creation of coding systems for other protein reference identifiers such as UniProtKB accession 
numbers (http://www.uniprot.org/help/uniprotkb). 

NCBI-transcript reference sequences 
(RefSeq) 

RefSeq-T 2.16.840.1.113883.6.332 

 Source organization: National Center for Biotechnology Information (NCBI) 
Source table information: http://www.ncbi.nlm.nih.gov/refseq/ 
Source table download: ftp://ftp.ncbi.nlm.nih.gov/genomes/Homo_sapiens/ARCHIVE/BUILD.37.3/GFF/  
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/refseqs/v3/doc.html 
Subset of NLM RefSeq records with prefix of "NM_" are reference sequences that represent messenger RNA. 

RxTerms- Ingredients Subset RxT-Ingrd 2.16.840.1.113883.6.334 
 Source organization: National Center for Biotechnology Information (NCBI) 

Source table information: https://wwwcf.nlm.nih.gov/umlslicense/rxtermApp/rxTerm.cfm  
Source table download: https://wwwcf.nlm.nih.gov/umlslicense/rxtermApp/rxTermCondition.cfm  
Place to Explore Table: https://clinicaltables.nlm.nih.gov/apidoc/drug_ingredients/v3/doc.html 
RxT-Ingrd is a specialization of the RxNorm database that includes the ingredients in RxTerms (derived from 
RxNorm) except allergens (used for allergy testing), combination ingredients, and inactive ingredients. The subset 
is designed for identifying drugs that might be the focus of pharmacogenetic testing. 

SNOMED-CT SCT 2.16.840.1.113883.6.96 
 Source organization: International Health Terminology Standards Development Organisation 

Source table information: http://www.ihtsdo.org/snomed-ct 
Source table download: https://www.nlm.nih.gov/healthit/snomedct/us_edition.html (requires free UMLS License) 
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TABLE 14-1. CLINICAL GENOMICS CODING SYSTEMS 

Coding System name HL70396 Code HL7 OID 

Place to Explore Table: Not implemented in the LHC public site, but registered users (with free UMLS license) can 
browse SNOMED CT via: https://www.nlm.nih.gov/research/umls/Snomed/snomed_browsers.html 
Copyright: International Health Terminology Standards Development Organisation, 
https://www.snomed.org/snomed-ct/get-snomed-ct 
SNOMED CT is a concept-based, scientifically validated terminology that provides a unique and permanent 
concept identifier that can be included in multiple HL7 data types, including CD and CE. If the concept is found to 
be ambiguous or the meaning changes, the concept is inactivated but still retained and the identifier is never 
reused. It is required by Meaningful Use for many purposes. SNOMED CT's concepts are interrelated 
hierarchically and use description logic. 
SNOMED CT code development is in process for some of the Clinical Genomics specific answer lists in this guide, 
and in the meantime only LOINC answer codes may be the only available code system for some answers. 

Star Alleles (Pharmacogenomic) Star-Allele 2.16.840.1.113883.6.342 
 Source Organization: The Human Cytochrome P450 (CYP) Allele Nomenclature Database 

Source Table Information: https://www.pharmvar.org  
The star allele nomenclature is commonly used in pharmacogenomics as shorthand to specify one or more 
specific variants in a gene that is known to impact drug metabolism or response. A star allele can identify either a 
single variant or a group of variants found in cis, and therefore it usually represents a haplotype. 
A star allele name is composed of the gene symbol and an allele number, separated by an asterisk, e.g. TPMT*2. 
By convention, the *1 allele represents the allele that contains the "reference" sequence, although that is not true 
in all cases. Closely related alleles may be assigned a common number and be differentiated by a unique letter 
that specifies the suballele (e.g., TPMT*3A, TPMT*3B). Pharmacogenomics tests commonly report patient 
phenotypes as diplotypes, i.e. *1/*3A. 
The star nomenclature system is inadequately defined and inconsistently adopted. Therefore, although the system 
we are proposing supports the inclusion of pharmacogenomics star alleles as a legacy syntax, we strongly 
encourage messages that include star alleles to rigorously define those alleles in Report Section 5, Glossary for 
Haplotype Definition, which allows the reporting lab to specify the variants with their local definitions.  

Unified Code for Units of Measure (UCUM) UCUM 2.16.840.1.113883.6.8 
 Source organization: Regenstrief Institute 

HL7 Long Name: Unified Code for Units of Measure 
Source table information: http://unitsofmeasure.org/trac 
Source table download (common UCUM units in clinical care): https://loinc.org/usage/units 
UCUM validator and converter: https://ucum.nlm.nih.gov/ucum-lhc/  
Unified Code for Units of Measure (UCUM) is a syntax for defining units of measure including both metric and 
conventional units. It comes with tables and software for validating and converting values expressed in one unit of 
measure to a different but commensurate unit of measure. Its purpose is to facilitate unambiguous electronic 
communication of quantities together with their units. UCUM codes are intended for computer use. In HL7 V2, 
traditional unit strings can be included along with UCUM as needed. UCUM defines a syntax; so, like HGVS, there 
is no numeric code attached and no table with a complete enumeration. However, NLM and Regenstrief Institute 
developed a table of common UCUM units used in clinical care, available at: https://loinc.org/usage/units. Lister 
Hill Center at NLM has also developed a JavaScript program to convert and validate UCUM units, available at: 
https://github.com/lhncbc/ucum-lhc. 


