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	Each primary H3Africa research grant collects a wealth of samples and phenotypic information relevant to the disease or trait under study. Across H3Africa, the diseases and populations are diverse, ranging from studies of respiratory diseases in the newborn period, kidney disease primarily in adults, and zoonotic tuberculosis transmission in rural pastoral populations.   See Table 1 for a list of phenotypes under study in H3Africa. 

	One of the overarching goals of the NIH and Wellcome Trust is to make the data and samples as widely available and as useful to the scientific community as possible. This will be accomplished, in part, by making much of the “anonymized” phenotypic information and genetic data available through the European Genome-Phenome Archive (EGA). The EGA is a “controlled-access” system, whereby those wishing to obtain the data need to describe their plans and formally request access through an H3Africa Access Committee The data is not freely available to anyone with an internet connection. Within this framework, it will be up to the funding agencies to work with each grantee to decide precisely how much of the phenotypic information is deposited into the EGA, keeping in mind that the richer the phenotypic data that accompanies the genetic data (and the samples), the more useful it will be to the broader scientific community.  The H3Africa Bioinformaics Network will assist with data deposition to EGA and may house a mirrored copy of the data, but users wishing to access the data will obtain it from EGA.  Phenotypic data will be linkable to a sample deposited into an H3Africa Biorepository except in unusual circulstances (for example, a sample has been depeleted or for sample sets that were collected before H3Africa began and there is not permission to deposit an aliquot into an H3Africa Biorepository).


	Table 1. H3Africa Research Projects as of 2014a

	Principal Investigatora
	City, Country of PI
	Primary Phenotype

	Adebamowo
	Abuja, Nigeria
	Cervical cancer & microbiome

	Adu
	Accra, Ghana
	Kidney disease

	Affolabi
	Cotonou, Benin
	Tuberculosis pharmacogenetics

	Ameni
	Addis Ababa, Ethiopia
	Tuberculosis in pastoral populations

	Anabwani
	Gabarone, Botswana
	Pediatric HIV & tuberculosis

	Happi
	Redemption City, Nigeria
	Febrile illnesses

	Landoure
	Bamako, Mali
	Hereditary neurological disorders

	Mayosi
	Cape Town, South Africa
	Rheumatic heart disease

	Matovu
	Kampala, Uganda
	Trypanosomiasis

	Motala
	KwaZulu - Natal, South Africa
	Type 2 diabetes

	Nicol
	Cape Town, South Africa
	Pediatric respiratory disease & microbiome

	Owolabi
	Ibadan, Nigeria
	[bookmark: _GoBack]Stroke

	Patterton
	Bloemfontein, South Africa
	Trypanosoma epigenomic reprogramming

	Ramsay
	Johannesburg, South Africa
	Cardiometabolic disease

	Stein
	Cape Town, South Africa
	Schizophrenia

	a Includes only research projects studying a medical phenotype and does not include ELSI, biorepository, or the Bioinformatics Network grants.
b Only the Contact Principal Investigator is listed for multi-PI grants.




	Because of the Consortium structure and the significant numbers of African subjects who will be part of the research grants, broadening the phenotypic characterization of subjects will increase the usefulness of the entire resource.  For example, anonymized subjects from one study might serve as controls for another study and provide a quick replication cohort. The analysis of some phenotypic measures, such as height, weight, blood pressure, and urinary protein, might be analyzed across the entire consortium and add valuable data that has been lacking in African populations. Such cross-Consortium analyses will be facilitated if the data can be harmonized, or is collected in a uniform manner from the very start.  Hence, the name and major remit of this WG - “Phenotype Harmonization”.

	The Phenotype Harmonization WG is tasked with the following:

1) Recommending phenotype standards, whenever possible
2) Recommending a set of phenotypes to be collected in all studies
3) Recommending phenotypes to accompany biosamples
4) Providing input on statistical issues relevant to cross-consortium studies
5) Assuring that the management of ethics, consent and data sharing is adressed

This document represents the PHGW’s recommendations primarily for the first 3 topics.


[bookmark: _Toc261073370]1) Recommended phenotype standards for H3Africa

	There are numerous phenotyping standards in use within the biomedical research community.  The PHWG chose to collaborate with the PhenX project (https://www.phenxtoolkit.org/) as the basis for most of its standardization recommendations.  The PhenX project represents consensus-based, well-established, high-quality, low-burden measures designed for use in genome-wide association studies (GWAS) and other types of clinical and epidemiologic studies.1H3Africa grantees are encouraged, whenever possible, to use the PhenX phenotype measures when designing or modifying their Case Report Forms (CRFs), Appendix 1. H3Africa grantees are encouraged to take measurements themselves, indeed correct objective measurements will be more accurate and more valuable. The PhenX measures may be replaced with other recommended phenotype standards when they exist (as is the case with questions to rule out prior stroke), or supplemented with other phenotype standards when they do not exist in PhenX.
	For phenotypes that are already planned for collection in a study, it is strongly recommended that investigators consider revising their questions to match the PhenX standard protocol.

[bookmark: _Toc261073371]Recommendation Summary:
H3Africa grantees are encouraged, whenever possible, to use the PhenX standardized phenotype measures both when designing new Case Report Forms (CRFs) and when modifying existing CRFs.

[bookmark: _Toc261073372]2) Recommended phenotypes to be collected in all studies

	It is desirable to have a common set of phenotypes measured in every subject enrolled in an H3Africa supported grant.  However, this is unrealistic for several reasons, including 1) there are costs in terms of time and effort to collect additional phenotypes, 2) grantees are not funded to collect phenotypes beyond those in the original application, 3) some phenotypes have little or no relevance in certain populations and collection settings, 4) some phenotypes may not be considered ethically justifiable depending on the population, cultural context, and consent situation, 5) some grants have already finalized their CRF or are already enrolling subjects, with limited opportunity to add or revise measures.
	The PHWG catalogued the phenotypes being measured in each study and identified overlap, Appendix 2.  Based on this analysis and discussion within the WG, a recommended set of 26 essential and 10 discretionary phenotypes have been identified, Appendix 3. They were chosen based on their general interest and applicability across most study populations, relative ease of collection, and whether it was a primary phenotype of one of the H3Africa set of studies (to facilitate identifying shared controls).  No single study is likely to be able to collect all phenotypes, but when there is opportunity to collect one of the recommended phenotypes, the WG highly recommends it be added.

[bookmark: _Toc261073373]Recommendation Summary:
H3Africa grantees are encouraged, whenever possible, to collect a set of 26 essential and 10 discretionary phenotypes using PhenX standards, in keeping with informed consent and ethics approval.


[bookmark: _Toc261073374]3) Recommended phenotypes to accompany biospecimens

	The PHWG did not discuss this issue extensively and instead considered the recommendations developed in the Biospecimen Submission Policy and Procedures document, which are broadly consistent with the Minimum Information About Biobank data Sharing (MIABIS).2 With regard to subject-level phenotype variables, the PHWG agrees that a dataset of anonymized subject-level variables will be limited to:

	- unique ID number
	- age or year of birth
	- sex
	- indicator variable (yes/no) for whether participant record is included in EGA
	- phenotype category (e.g., case, control, etc.).

	Maintaining a very limited dataset of subject-level phenotypes at the Biorepositories will reduce their data management and security issues, while the unique ID number will allow investigators to link to the complete phenotype dataset at the European Genome-Phenome Archive (EGA), when present.  A system whereby investigators could search across the sample inventory linked to extended phenotype dataset at the H3ABionet, but without the ability to download or view individual records, might increase the utility of the Biorepository resource.

	The PHWG also agrees with the Biospecimen Submission Policy and Procedures document as it pertains to minimum data for study-level and biospecimen-level variables.  

	The minimum aggregated\summary information pertinent to the entire study includes: study name; type of study; geographic information; collection start and end dates; categories of data collected; contact information for study; associated molecular experiments performed; number, mean age and age range of participants; types of biospecimens; hosting biorepository; summary information on race, ethnicity, and ethno-linguistic characteristics of study participants; availability of study specific medical information; clinical diagnoses of study subjects; and co-morbidity information available.

	Recommended minimum Biospecimen-level information includes: biospecimen ID code; biospecimen type; collection data; time to storage at host; storage temperature; shipping temperature to H3Africa biorepository; storage temperature at H3Africa biorepository; sample volume; total number of aliquots shipped; and name of the hosting H3Africa biorepository.  Whenever possible, values should conform to Standard Preanalytical Coding for Biospecimens (SPREC).e.3

	To avoid inconsistencies between the PHWG and Biorepository group’s recommendations about minimum datasets for biorepository specimens, the PHWG will work with the Biorepository group to consider modifications to these recommendations, and the Biorepository group’s Policy and Procedures Document can be considered the definitive source.

[bookmark: _Toc261073375]Recommendation Summary:
H3Africa grantees should follow guidance in the Biospecimen Submission Policy and Procedures document regarding minimum data to accompany biospecimens.  This includes only 5 variables that pertain to individual study subjects (subject-level variables).

[bookmark: _Toc261073376]4) Providing input on statistical issues relevant to cross-consortium studies

	Once studies have collected sufficient data, the Phenotype Harmonization Working Group will contribute to efforts to combine datasets in an epidemiologically and statistically rigorous way.  This will be facilitated by earlier efforts to harmonization phenotypes from the time of collection, but post-collection harmonization will still be required. 

[bookmark: _Toc261073377]5) Assuring consent language allows for broad data sharing

	Guidelines on Informed Consent are being developed by another H3Africa Working Group.  It is essential that only data from studies that have consent for sharing and use beyond the initial phenotype be included in cross-study harmonization and analysis efforts.  Data shared through EGA and within the Consortium for cross-study analyses will be “anonymized”, i.e, will have had all personal identifiers removed.
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