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DRAFT HAWC Extraction Guide
Description and Foreword
HAWC (https://hawcprd.epa.gov/portal/) is a modular content management system used to store experimental and observational study evidence for the purpose of chemical risk assessment. The content stored and managed in the HAWC workspace can be used to document the overall workflow of an assessment as well as display and synthesize across data. The purpose of this document is to provide consistency across data-types stored within HAWC fields and the terminology describing accompanying data records. Specific goals are to promote data compatibility with other database management systems (e.g. ToxRefdb, AOP wiki) as well as provide a relational database intended for more advanced manipulation of the data or for sub-setting data for datatypes of interest. This document specifically focuses on the way data are extracted.
HAWC Data Entry Forms
There are six basic screens in the flow of extracting dose-response information into HAWC. Those forms and a brief description of the information gathered in each is provided in the list below. Data entry fields are shown as underlined text.
· Reference – Basic citation information as provided in HERO (Title, Authors, Citation, Journal, Abstract and URL).
· Study – One or more studies can be associated with a reference. Essentially, overarching information such as whether the study was animal, human/epi, or in vitro/mechanistic; funding sources and potential for COI; whether study details were requested from the study authors; and other details for the study.
· Experiment – Like the relationship of Study to Reference, more than one Experiment can be associated with a Study. Key information includes the Experiment Type which may be amenable to a limited set of terms for consistency. The chemical being studied, guideline being applied and other experimental details (diet) are all defined in the Experiment form.
· Group – This form captures information on the subjects/animals within an experiment. The form name is somewhat a misnomer as the dosing “groups” are defined elsewhere (Dosing Regime). Key information amenable to limited sets of terms include Lifestage Exposed and Lifestage Assessed.
· Dosing Regime – Defines the exposure or dosing to each experimental group including duration of exposure. Each dose is defined separately as Dose Groups and the capacity to include both the level as measured in the experiment (e.g., exposure/dose given to an animal) as well as adjusted levels (HEDs and HECs) as additional representations of the Dose Groups. Additional fields have been requested to provide more details on dosing/exposure schedules to capture hours/day and days/week; key information needed to derive HEC/HED values.
· Endpoint – This form is where the most potential for application of consistent terms, and organizational structures used in how data are extracted and captured. Many of the terms defined above were developed with the data entry fields from this form particularly in mind. A set of preferred terms should be used during data extraction and are available using the following link: https://hawcprd.epa.gov/media/attachment/HAWC_Ontologies_July312019.xlsx. 
General Rules for Data Entry into HAWC
1. If information has been captured in another field, it does not likely need to be repeated in other data entry fields. Doing so limits the capability to aggregate like information together based on a common descriptor, if there are other qualifiers added. Example: Thyroid Weight can be an endpoint but cannot be readily compared to other organ weights.
2. When describing an effect that is common to multiple systems or organs, use a generic term (e.g., organ weight vs. brain weight).
3. Keep in mind all of the ways the data may be aggregated, segregated, or otherwise organized in analysis and in visualizations of the data. 
4. Do not co-mingle the measurement method with the Effect or Endpoint. For example, histopathology is a categorical method for examining tissues whereas the Effect may be tissue necrosis/vacuole formation/etc.

Data Extraction Instructions
NOTES: Case matters. Use title style – First letter of each word capitalized. 
Study Editing 
· Study name Short Citation notate as: Author last name (first author ONLY), year, HERO ID 
· Example: Suttons, 2017, 430298
· COI reported 
· COI details 
· Funding source 
· Full text URL 
· URL for source journal
· Whether the author was contacted and details of that correspondence 
· Comments field: Sometimes a study will be linked to another (e.g. NTP protocol and tables). Fill in that information here. 
Create experiments  
· Under "Animal Bioassay Editing" 
· Option to "Create New" or "Copy from Existing" 
· Name should include: exposure duration and route (e.g. 28 Day Oral)
· Note reproductive/developmental if appropriate, then route of exposure (oral/inhalation), not number of generations or acute/short-term/subchronic/chronic. 
· If the length of the experiment varies for different animal groups, write as a range (ex. 10-25-Day Reproductive Inhalation).  
· For Type (drop-down), select the most important and specific attribute applicable (1-/2- gen reproductive/developmental if appropriate, then reproductive/developmental, then acute/short-term/subchronic/chronic).  
· Use Title Style. 
· Fill all other fields (chemical name, CAS#, purity, vehicle, etc.). 
· DO NOT FILL COMMENTS FIELD – leave blank 
Create Animal Groups 
· From the Experiments page create animal groups 
· Name should be: sex, common strain name, species (e.g. Male Sprague Dawley Rat). 
· For developmental studies, include the generation before sex in title (e.g., F1 Male Sprague Dawley Rat or P0 Female C57 Mice). 
· If a study combines male and female subjects into one group, use “Male and Female”; if gender is unclear, do not mention (ex. Sprague-Dawley Rats). 
· For species, use plurals (ex. Rats, Mice).
· Use Title Style. 
· Fill all fields. 
· Copy paste animal husbandry information from materials and methods, use quotation marks around all text directly copy/pasted from paper. Ensure that copied symbols show up correctly in the HAWC form.
Create dosing regime 
· Be as specific as possible (without guessing) when selecting the route of exposure.
· Exposure duration (text): for developmental and repro studies, specify developmental window, ex. GD16-PND20.
· Exposure duration (days): decimals are allowed, so a 4-h single day study can be represented as 0.17 days. 
· For gavage studies with a single dose, mark “1” for Exposure duration (days) and “1dose” for Exposure duration (text), or the appropriate number of doses for multiple-dose gavage studies.
· Fill all fields and include (copy/paste and use quotation marks around all text directly copy/pasted from paper) dosing description from materials and methods. 
· Dose groups should be listed lowest to highest (dose group 1 = 0 mg/kg/day, etc.). 
· For dose groups with multiple timepoints please enter each time point as a new endpoint (observation time). For example: Liver Weight, Relative (Day 30).
· Extract more than the dose groups and route of administration and include any information on how dosing solutions were prepared, any independent analytical varication of purity (and measured impurities), and information on stability. Most academic studies won’t include independent analytical verification and stability assessment, but GLP studies do. In addition, please include the summary of the testing like what was done in this paragraph below. 
· Mice were divided into groups exposed for periods of 4 days or 3, 6, or 13 weeks (90 days) for female mice and 3 or 13 weeks for male mice. Daily exposure was conducted for 6 hr, from 4:00AM to 10:00AM, 7 days/week. To compare the effects of a 7 days/week exposure to the conventional 5 days/week schedule, separate groups of mice were exposed to 30 or 90 ppm chloroform for 6 hr/day, 5 days/week for 13 weeks. To investigate the reversibility of chloroform-induced changes, separate groups of mice were exposed to 10 to 90 ppm chloroform for 6 hr/day, 7 days/week for 6 consecutive weeks, after which mice were housed in the 0-ppm chamber for the remaining 7 weeks (6 weeks exposure, stop, 7 weeks holding).  
· The target exposure concentrations of chloroform were 0, 0.3, 2, 10, 30, and 90 ppm. The exposure atmospheres were generated by a vaporization technique. Chloroform, 99.5% purity and stabilized with 0.006% amylenes (Aldrich Chemical Co., Inc., Milwaukee, WI), was stored in 10-gallon stainless steel pressure vessels. A non-pressurized system was used in the 30- and 90-ppm chambers. Nitrogen, metered by a mass flow controller, was admitted into the vessel through a dip tube with its opening located below the surface of the chloroform. The nitrogen-containing chloroform vapor flowed through the vessel and into the supply air duct for the exposure chamber. For the 0.3-, 2-, and 10-ppm chambers, nitrogen was used to pressurize the vessel to 5 psi and carry the chloroform into the chamber through a mass flow controller. Chamber concentrations of chloroform were monitored using a Miran 1A infrared gas analyzer. Certified gas standards of 0.3, 2, 10, 30, and 90 ppm were used to check the calibration on a monthly basis throughout the exposures. Author's present data on the target and actual concentration (Table 1; means ± SD for entire 13 week period) and the values are very close. 
Create a new endpoint (see below for descriptions) 
· Extract the exact text used by authors into the “Endpoint Name in Study” field
· Match author description of endpoint to the Recommended Terminology for Outcomes/Endpoints (see outcome and endpoint groupings in the appendix) and the terminology resources” located at https://hawcprd.epa.gov/media/attachment/HAWC_Ontologies_July312019.xlsx 
· DO NOT leave any blanks in the System-Effect subtype fields. If there is no appropriate option for a field, enter “[Null]”.
· Endpoint name 
· Use title Style 
· Name should not include descriptive information captured in other fields within HAWC such as sex, strain, species, duration, route, etc. 
· Include common abbreviation in parenthesis if applicable 
· Endpoint detail should be added after main endpoint, ex. “Body Weight, Fetal” NOT “Fetal Body Weight” 
· Example: Alanine Aminotransferase (ALT), Thyroid Stimulating Hormone (TSH). 
· Enter System: Should be System that is being affected 
· Example: Hepatic, Endocrine 
· Enter Organ: Should be Organ being affected 
· Example: Liver, Thyroid 
· Enter Effect  
· Example: Organ Weight, Alanine Aminotransferase
· Enter Effect Subtype
· Example: Relative, Enzyme
· Additional Tags: For now, tag the endpoint confidence in this field. 
· Example: Liver Function, High
· Fields with asterisks will need input. 
· Observational time units  
· If data are reported in text, check "data reported.” 
· To extract data into HAWC, check “data extracted.” 
· To extract data into HAWAC measured with a digital ruler, check “values estimated.” 
· Select Dataset type. 
· Select Variance Type (for continuous data) or add 95%CI for percent difference. 
· LD50 endpoints fall under the category of endpoints without data extracted. The LD50 value should be reported in the results field.
· When the observation period exceeds the exposure period, the observation time text field should specify when measurements were taken in terms of days post-exposure (PE). For example, if a measurement is taken 10 days after exposure, enter “10d PE.”  
· For developmental and repro studies, specify observation time in terms of development, ex. GD16.
· Input all other fields. Copy and paste materials and methods into the “Methods” field. Add statistical tests used to analyze data into the "Statistical test” field. Add the alpha and beta in the power notes field.
· Any other pertinent observations not captured elsewhere should be added to the “Results notes” field.
· Don’t copy the results section when the data are only quantitative.
· For data requiring a digital ruler, use the WebPlotDigitizer tool: https://apps.automeris.io/wpd/.
 
Appendix
[bookmark: _GoBack]
Additional important information about endpoints: 
1. Please enter data consistent with the preferred terms Excel file. You can use the filtering options to sort the hierarchy which is: system < organ< effect< effect subtype < endpoint 
2. Definition of Meta-Terms as used in HAWC Data Extractions 
1. Target System and Target Organ – The target organ/system is that which is being affected and not the organ/system from where the evidence for the outcome may have been collected, or which may have been a contributor to the health effect or endpoint being measured (e.g., in asthma the Target System is “Respiratory” but is modulated through the immune and sometimes nervous systems). 
2. Outcome/Effect – A biochemical change, functional impairment, or pathologic lesion that affects the performance of the whole organism or reduces an organism's ability to respond to an additional environmental challenge. This may include consequence such as disease, illness, injury, birth defect, organ damage, death, etc. that can be synonymous to the overarching Health Effect/Hazard. 
3. Health Effect/Hazard – An overarching set of Outcomes/Effects which describe a clearly defined disease, illness, injury, birth defect, organ damage, death, etc.  
4. Endpoint – An observable or measurable biological event or chemical concentration (e.g., metabolite concentration in a target tissue) used as an index of an effect resulting from exposure to a stressor (e.g., a toxic chemical). 
5. Subtype – More detailed description or refinement of either the Outcome/Effect or the Target Organ. For many organs, the actual target may be a particular region of the organ, tissue, cell type or even organelle; such information can be captured here. Similarly, more detailed sub-groups of more general effects may be of particular importance but defining that refined level in the Outcome/Effect field may limit aggregating similar effects together for visualizations of other analyses. 

Outcome Groupings and Endpoints:
	Organ System
	
	Description

	Cardiovascular
	
	Includes heart and blood vessels (including arteries, capillaries, and veins). 

	Dermal
	
	Relating to the skin, which is consists of two main layers, the epidermis and dermis.  Also includes hair follicles and sweat and other dermal glands.

	Developmental
	
	A lifestage that includes the period prior to conception (either parent), the prenatal period, and the postnatal period to the time of sexual maturation.  Developmental effects may be detected at any point in the lifespan of the organism, and include: (1) death of the developing organism, (2) structural abnormality, (3) altered growth, and (4) functional deficiency.  Teratogenicity is generally used to refer to malformations only (i.e., a permanent structural change that may adversely affect survival, development, or function). 

	Endocrine
	
	Includes the thyroid gland, parathyroid, hypothalamus, adrenal gland, pituitary gland, pancreas (see also Gastrointestinal), and testis and ovary (see also Reproductive). 

	Gastrointestinal
	
	Includes mouth/oral cavity (including tongue), esophagus, stomach, pancreas (see also Endocrine), small intestine (including duodenum, jejunum, and ileum) and large intestine (including cecum, colon, rectum, and anus). 

	Hematologic
	
	Includes blood plasma, red blood cells (erythrocytes), and platelets (thrombocytes).  White blood cells (leukocytes), are part of the Hematologic system, but are included under the Immune system because of their role in the body's defense against infectious organisms and foreign substances.

	Hepatic
	
	Includes liver, bile duct, and gall bladder. 

	Immune
	
	Includes leukocytes (white blood cells), bone marrow, thymus, spleen, and lymphatic system.

	Musculoskeletal
	
	Includes muscle, connective tissue (ligaments, tendons, and cartilage), and bones. 

	Nervous
	
	Includes the central nervous system (brain and spinal cord) and peripheral nervous system (composed of motor and sensory neurons that connect the central nervous system to other parts of the body).

	Ocular
	
	Includes all parts of the eyeball (lens, retina, cornea, etc.), the muscles that position the eye, eyelids, lachrymal/lacrimal glands, and, in some non-human species, the Hardarian gland. 

	Reproductive
	
	Female reproductive structures include the uterus, endometrium, ovaries (see also Endocrine), fallopian tubes, cervix, vagina, and vulva.  Also includes mammary gland and breast. 
Male reproductive structures include the testes (see also Endocrine), scrotum, seminal vesicles, prostate gland, penis, and the connecting tubules (epididymis, vas deferens).  Because of the association between reproductive and excretory structures, particularly in males, the term urogenital (or genitourinary) system is often used. 

	Respiratory
	
	Includes the nasal passages, pharynx, larynx, trachea, bronchi, and lungs.

	Urinary
	
	Includes the kidneys, ureter, urinary bladder, and urethra.  Also referred to as the excretory system.
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