Supplementary document 1: Literature review methodology

ATC classification

There are 5 levels in the ATC classification [1].  The complete classification of metformin below illustrates the structure of the code:
· A Alimentary tract and metabolism
· (1st level, anatomical main group)

· A10 Drugs used in diabetes
· (2nd level, therapeutic subgroup)

· A10B Blood glucose lowering drugs, excl. insulins
· (3rd level, pharmacological subgroup)

· A10BA Biguanides
· (4th level, chemical subgroup)

· A10BA02 metformin
· (5th level, chemical substance) [1].  


Search process

1. TOXBASE and REPROTOX 
Used to get a summary re: teratogenicity and to identify the main articles. Searched using the chemical substance and subgroup names (5th and 4th ATC levels), as shown in table 1 below.  

2. DART and PubMed
Used to identify any older, more recent or obscure articles which were not included in the TOXBASE or REPROTOX summaries. Searched using terms to represent the chemical substance and subgroup names (5th and 4th ATC levels), as shown in table 1 below. Additional search terms were included in order to restrict the search results to literature relevant to potential drug teratogenicity i.e. ‘terat*’, ‘congen*’, ‘malf*’ and ‘’anom*’.  

3. Reference list of identified articles
Used to identify any older or obscure articles which were not previously identified. 


There is often nothing available in the literature specifically relating to the teratogenicity of drugs at a 4th level (e.g. biguanides).  However when searching at the 3rd ATC level (e.g. blood glucose lowering drugs excluding insulins) it was almost impossible to pull out information relating specifically to the 4th group level.  One also misses a lot of relevant literature doing this and importantly the WHO states that:  ‘Substances classified in the same ATC 4th level (4ths) cannot be considered pharmacotherapeutically equivalent since their modes of action, therapeutic effects, drug interactions and adverse drug reaction profiles may differ’ [1]. In an attempt to identify as much relevant literature as possible relating to a 4th level signal it was therefore necessary to also search for each drug at the 5th level which contributed to the 4th level group.

11

Table 1 Signal search terms
	Signal drug/group
	4th ATC level
	DART and PubMed 4th ATC level search terms 
	5th ATC level 
	DART and PubMed 5th ATC level search terms

	A02AD01 Ordinary salt combinations
	Combinations and complexes of aluminium, calcium and magnesium compounds
	· (aluminium AND compound*)
· (calcium AND compound*) 
· (magnesium AND compound*)
	· Ordinary salt combinations
· Magaldrate
· Almagate 
· Hydrotalcite
· Almasilate
	· (ordinary AND salt)
· magaldrate
· almagate
· hydrotalcite
· almasilate

	A03FA Propulsives 
	Propulsives
	· propulsive*
	· Metoclopramide 
· Cisapride 
· Domperidone 
· Bromopride 
· Alizapride 
· Clebopride 
· Itopride
	· metoclopramide 
· cisapride 
· domperidone 
· bromopride 
· alizapride 
· clebopride 
· itopride

	A06AC Bulk-forming laxatives
	Bulk-forming laxatives
	· (bulk AND laxative*)
	· Ispaghula (psylla seeds)
· Ethulose
· Sterculia
· Linseed
· Methylcellulose
· Triticum (wheat fibre)
· Polycarbophil calcium
· Ispaghula combinations
· Sterculia combinations
· Linseed combinations
	· ispaghula 
· psylla 
· ethulose
· sterculia
· linseed
· methylcellulose
· triticum 
· (wheat AND fibre)
· polycarbophil 


	A07DA Antipropulsives 
	Antipropulsives
	· antipropulsive*
	· Diphenoxylate
· Opium
· Loperamide
· Difenoxin
· Loperamide oxide
· Morphine combinations 
· Loperamide combinations
	· diphenoxylate
· opium
· loperamide
· difenoxin
· (morphine AND combination*)


	C02DB Hydrazinophthalazine derivatives
	Hydrazinophthalazine derivatives
	· hydrazinophthalazine
	· Dihydralazine 
· Hydralazine
· Endralazine 
· Cadralazine
	· dihydralazine 
· hydralazine
· endralazine 
· cadralazine

	G03AB03/G03AA07 Levonorgestrel and ethinylestradiol 
	· Progestogens and estrogens, sequential preparations
· Progestogens and estrogens, fixed combinations
	· progestogen*
· estrogen*
· oestrogen*
	· Quingestanol and ethinylestradiol 
· Lynestrenol and ethinylestradiol 
· Megestrol and ethinylestradiol
· Norethisterone and ethinylestradiol
· Norgestrel and ethinylestradiol
· Levonorgestrel and ethinylestradiol
· Medroxyprogesterone and ethinylestradiol
· Desogestrel and ethinylestradiol
· Gestodene and ethinylestradiol
· Norgestimate and ethinylestradiol
· Drospirenone and ethinylestradiol
· Norelgestromin and ethinylestradiol
· Nomegestrol and estradiol
· Chlormadinone and ethinylestradiol
· Dienogest and ethinylestradiol
	· quingestanol 
· lynestrenol 
· Megestrol 
· norethisterone 
· norgestrel 
· levonorgestrel 
· medroxyprogesterone 
· desogestrel 
· gestodene 
· norgestimate 
· drospirenone 
· norelgestromin 
· nomegestrol 
· chlormadinone 
· dienogest 
· ethinylestradiol 
· estradiol


	G03DA Pregnen (4) derivatives 
	Pregnen (4) derivatives
	· pregnen
	· Gestonorone
· Medroxyprogesterone
· Hydroxyprogesterone 
· Progesterone
	· gestonorone
· medroxyprogesterone
· hydroxyprogesterone 
· progesterone

	G03DB Pregnadien derivatives 
	Pregnadien derivatives
	· pregnadien
	· Dydrogesterone
· Megestrol
· Medrogestone
· Nomegestrol
· Demegestone
· Chlormadinone
· Promegestone 
· Dienogest
	· dydrogesterone
· megestrol
· medrogestone
· nomegestrol
· demegestone
· chlormadinone
· promegestone 
· dienogest

	G03GB Synthetic ovulation stimulants 
	Synthetic ovulation stimulants
	· (synthetic AND ovulat*)
· (ovulat* AND stimul*)
	· Cyclofemil
· Clomifene
· Epimestrol
	· cyclofemil
· clomifene
· epimestrol

	L02AE Gonadotropin releasing hormone analogues (GnRHa)
	Gonadotropin releasing hormone analogues (GnRHa)
	· gonadotropin 
· GnRHa 
· gnrha
· GnRH
· gnrh
	· Buserelin
· Leuprorelin
· Gosorelin
· Triptorelin 
· Histrelin
	· buserelin
· leuprorelin
· gosorelin
· triptorelin 
· histrelin

	J05AF Nucleoside and nucleotide reverse transcriptase inhibitors (Ns/NtRTIs) 
	Nucleoside and nucleotide reverse transcriptase inhibitors (Ns/NtRTIs)
	· nucleoside
· nucleotide
· (nucleoside AND nucleotide)
· Ns/NtRTI*
· ns/ntrti*
	· Zidovudine
· Didanosine
· Zalcitabine
· Stavudine
· Lamivudine
· Abacavir
· Tenofovir disoproxil
· Adefovir dipivoxil
· Emtricitabine
· Entecavir
· Telbivudine
· Clevudine
	· zidovudine
· didanosine
· zalcitabine
· stavudine
· lamivudine
· abacavir
· tenofovir 
· adefovir
· emtricitabine
· entecavir
· telbivudine
· clevudine

	J05AF30 Combinations of nucleoside and nucleotide reverse transcriptase inhibitors 
	
	
	· 
	

	N02CC Selective serotonin (5HT1) agonists 
	Selective serotonin (5HT1) agonists
	· (selective AND serotonin)
· (serotonin AND agonist*)
· triptan*
· 5HT1
· 5ht1
	· Sumatriptan
· Naratriptan
· Rizatriptan
· Almotriptan
· Eletriptan
· Frovatriptan
	· sumatriptan
· naratriptan
· rizatriptan
· almotriptan
· eletriptan
· frovatriptan




Databases

REPROTOX (http://reprotox.org)
This database is extensive and covers a wide range of exposures including medications, vaccines, illicit substances and chemicals.  Information is provided with an initial summary followed by a review of the literature.  This review covers evidence of teratogenicity in animals and humans, potential effects of the chemical on the pregnancy (for e.g. delaying/stimulating delivery) or neonate (for e.g. respiratory depression after delivery or neurological side effects in later life) and information relating to breast feeding.  This review is well referenced and frequently updated (usually within the previous month or two).  
Caution should be used when a drug group, rather than a specific drug, is being reviewed.  As per the issues highlighted below, in terms of the difficulties in finding appropriate information relating to the 4th ATC level, a review of a drug group can miss important associations in the literature.  For example (at the time of conducting the literature review for this article) the summary relating to Selective Serotonin Reuptake Inhibitors (SSRIs) did not include a paper from the New England Medical Journal - ‘Use of Selective Serotonin-Reuptake Inhibitors in Pregnancy and the Risk of Birth Defects’.  This article was included in the REPROTOX reviews relating to specific SSRIs but not in the review relating to the drug group.  This highlights the methodological difficulties in summarising the evidence at a drug group (3rd or 4th ATC level) compared to an individual drug level (5th ATC level).  

TOXBASE (http://www.toxbase.org)
This database is produced by the UK Teratology Information Service.  While it covers chemical exposure, self-poisoning (deliberate or accidental) and snake bites etc. it also has a section specifically for exposures which occur during pregnancy.  This section covers a wide range of drug or chemical exposures as well as a number of maternal health conditions.  Unlike REPROTOX this database is restricted to drugs prescribed in the UK.
The information provided starts off with the summary information which is available on the UKTIS website.  The document then details: preclinical (animal) data, human data (congenital malformations, neonatal effects, overdose in pregnancy, NICE guideline recommendations and paternal exposure) and the outcome of any exposure cases reported to NTIS (prospectively and retrospectively).  References to the literature are provided in this document but these documents may not have been updated for a while.   

DART (Developmental and Reproductive Toxicology)
http://toxnet.nlm.nih.gov/newtoxnet/dart.htm
DART (one of the TOXNET databases) provides more than 200,000 journals references covering teratology and other aspects of developmental and reproductive toxicology.  It has references from the early 1900s to the present. New references are added weekly.  The vast majority of references returned are relevant to teratogenicity.  

PubMed (http://www.ncbi.nlm.nih.gov/pubmed/)
PubMed comprises more than 25 million citations for biomedical literature from MEDLINE, life science journals, and online books. PubMed citations and abstracts include the fields of biomedicine and health, covering portions of the life sciences, behavioural sciences, chemical sciences, and bioengineering. As this database is not limited to references relating to teratology it is necessary to include additional search terms to identify relevant literature. 
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