

    
      
          
            
  
pypmi: An API for the Parkinson’s Progression Markers Initiative (PPMI)
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 [https://opensource.org/licenses/BSD-3-Clause]The PPMI is an ongoing longitudinal study that begin in early 2010 with the
primary goal of identifying biomarkers of Parkinson’s disease (PD) progression.
To date, the PPMI has collected data from over 400 individuals with de novo PD
and nearly 200 age-matched healthy participants, in addition to large cohorts
of individuals genetically at-risk for PD.
Data, made available on the PPMI website [https://www.ppmi-info.org/data],
include comphrensive clinical-behavioral assessments, biological assays,
single-photon emission computed tomography (SPECT) images, and magnetic
resonance imaging (MRI) scans.

While accessing this data is straightforward (researchers must simply sign a
data usage agreement and provide information on the purpose of their research),
the sheer amount of data made available can be quite overwhelming to work with.
Thus, the primary goal of this package is to provide a Python interface to
making working with the data provided by the PPMI easier.

While this project is still very much under development it is neverthless
functional.
However, please note that this project’s functionality is liable to change
quite dramatically until an initial release is made—so be careful!
Check out our reference API [http://pandas-docs.github.io/pandas-docs-travis/reference/index.html#api] for some of the current capabilities
of pypmi while our user guide is under construction.
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Usage


Getting the data

First things first: you need to get the data!
Once you have access to the PPMI database [https://www.ppmi-info.org/access-data-specimens/download-data/], log in to the database and follow these
instructions:


	Select Download from the navigation bar at the top


	Select Study Data from the options that appear in the navigation bar


	Select ALL at the bottom of the left-hand navigation bar on the new page


	Click Select ALL tabular data (csv) format and then press Download>>
in the top right hand corner of the page


	Unzip the downloaded directory and save it somewhere on your computer




Alternatively, you can use pypmi module to download the data
programatically:

>>> import pypmi
>>> files = pypmi.fetch_studydata('all', user='username', password='password')  
Fetching authentication key for data download...
Requesting 113 datasets for download...
Downloading PPMI data: 17.3MB [00:33, 519kB/s]





By default, the data will be downloaded to your current directory making it
easy to load them in the future, but you can optionally provide a path
argument to pypmi.fetch_studydata() to specify where you would like
the data to go. (Alternatively, you can set an environmental variable
$PPMI_PATH to specify where they should be downloaded to; this takes
precedence over the current directory.)



Loading and working with the data

Once you have the data downloaded you can use the functions to load various
portions of it into tidy [https://cran.r-project.org/web/packages/tidyr/vignettes/tidy-data.html] data frames.

For example, we can generate a number of clinical-behavioral measures:

>>> behavior = pypmi.load_behavior()
>>> behavior.columns
Index(['participant', 'visit', 'date', 'benton', 'epworth', 'gds',
       'hvlt_recall', 'hvlt_recognition', 'hvlt_retention', 'lns', 'moca',
       'pigd', 'quip', 'rbd', 'scopa_aut', 'se_adl', 'semantic_fluency',
       'stai_state', 'stai_trait', 'symbol_digit', 'systolic_bp_drop',
       'tremor', 'updrs_i', 'updrs_ii', 'updrs_iii', 'updrs_iii_a', 'updrs_iv',
       'upsit'],
      dtype='object')





The call to pypmi.load_behavior() may take a few seconds to
run—there’s a lot of data to import and wrangle!

If we want to query the data with regards to, say, subject diagnosis it might
be useful to load in some demographic information:

>>> demographics = pypmi.load_demographics()
>>> demographics.columns
Index(['participant', 'diagnosis', 'date_birth', 'date_diagnosis',
       'date_enroll', 'status', 'family_history', 'age', 'gender', 'race',
       'site', 'handedness', 'education'],
      dtype='object')





Now we can perform some interesting queries!
As an example, let’s just ask how many individuals with Parkinson’s disease
have a baseline UPDRS III score.
We’ll have to use information from both data frames to answer the question:

>>> import pandas as pd
>>> updrs = (behavior.query('visit == "BL" & ~updrs_iii.isna()')
...                  .get(['participant', 'updrs_iii']))
>>> parkinsons = demographics.query('diagnosis == "pd"').get('participant')
>>> len(pd.merge(parkinsons, updrs, on='participant'))
423





And the same for healthy individuals:

>>> healthy = demographics.query('diagnosis == "hc"').get('participant')
>>> len(pd.merge(healthy, updrs))
195





There’s a lot of power gained in leveraging the pandas DataFrame objects, so
take a look at the pandas documentation [https://pandas.pydata.org/] to see
what more you can do!





          

      

      

    

  

    
      
          
            
  
Reference API

This is the primary reference of pypmi. Please refer to the user
guide for more information on how to best implement these functions in
your own workflows.


pypmi - Dataset fetchers and loaders

Functions for listing and downloading datasets from the PPMI database:







	fetchable_studydata()

	Lists study data available to download from the PPMI



	fetchable_genetics(projects)

	Lists genetics data available to download from the PPMI



	fetch_studydata(*datasets, path, user, …)

	Downloads specified study data datasets from the PPMI database



	fetch_genetics(*datasets, path, user, …)

	Downloads specified genetics data datasets from the PPMI database






Functions for loading data from PPMI database into tidy dataframes:







	load_behavior(path, measures)

	Loads clinical-behavioral data into tidy dataframe



	load_biospecimen(path, measures)

	Loads biospecimen data into tidy dataframe



	load_datscan(path, measures)

	Loads DaT scan data into tidy dataframe



	load_demographics(path, measures)

	Loads demographic data into tidy dataframe






Functions for listing measures available from relevant pypmi.load_X()
commands:







	available_behavior(path)

	Lists measures available in pypmi.load_behavior()



	available_biospecimen(path)

	Lists measures available in pypmi.load_biospecimen()



	available_datscan(path)

	Lists measures available in pypmi.load_datscan()



	available_demographics(path)

	Lists measures available in pypmi.load_demographics()










          

      

      

    

  

    
      
          
            
  
pypmi.fetchable_studydata


	
pypmi.fetchable_studydata() → List[str][source]

	Lists study data available to download from the PPMI


	Returns

	available – List of available data files



	Return type

	list






See also

pypmi.fetch_studydata()











          

      

      

    

  

    
      
          
            
  
pypmi.fetchable_genetics


	
pypmi.fetchable_genetics(projects: bool = False) → List[str][source]

	Lists genetics data available to download from the PPMI


	Parameters

	projects (bool, optional) – List available projects instead of individual data files available for
download. Due to the size of genetic data, many datasets are split up
into multiple files associated with a single project or analysis; you
can specify these projects when downloading data with
pypmi.datasets.fetch_genetics() and all associated files
will be fetched.



	Returns

	available – List of available data files



	Return type

	list






See also

pypmi.fetch_genetics()











          

      

      

    

  

    
      
          
            
  
pypmi.fetch_studydata


	
pypmi.fetch_studydata(*datasets, path: str = None, user: str = None, password: str = None, overwrite: bool = False, verbose: bool = True) → List[str][source]

	Downloads specified study data datasets from the PPMI database


	Parameters

	
	*datasets (str) – Datasets to download. Can provide as many as desired, but they should
be listed in pypmi.fetchable_studydata(). Alternatively, if
any of the provided values are ‘all’, then all available datasets will
be fetched.


	path (str, optional) – Filepath where downloaded data should be saved. If data files already
exist at path they will be overwritten unless overwrite=False. If
not supplied the current directory is used. Default: None


	user (str, optional) – Email for user authentication to the LONI IDA database. If not supplied
will look for $PPMI_USER variable in environment. Default: None


	password (str, optional) – Password for user authentication to the LONI IDA database. If not
supplied will look for $PPMI_PASSWORD variable in environment. Default:
None


	overwrite (bool, optional) – Whether to overwrite existing PPMI data files at path if they already
exist. Default: False


	verbose (bool, optional) – Whether to print progress bar as download occurs. Default: True






	Returns

	downloaded – Filepath(s) to downloaded datasets



	Return type

	list






See also

pypmi.fetchable_studydata()











          

      

      

    

  

    
      
          
            
  
pypmi.fetch_genetics


	
pypmi.fetch_genetics(*datasets, path: str = None, user: str = None, password: str = None, overwrite: bool = False, verbose: bool = True) → List[str][source]

	Downloads specified genetics data datasets from the PPMI database


	Parameters

	
	*datasets (str) – Datasets to download. Can provide as many as desired, but they should
be listed in pypmi.fetchable_genetics(). Alternatively, if any
of the provided values are ‘all’, then all available datasets will be
fetched.


	path (str, optional) – Filepath where downloaded data should be saved. If data files already
exist at path they will be overwritten unless overwrite=False. If
not supplied the current directory is used. Default: None


	user (str, optional) – Email for user authentication to the LONI IDA database. If not supplied
will look for $PPMI_USER variable in environment. Default: None


	password (str, optional) – Password for user authentication to the LONI IDA database. If not
supplied will look for $PPMI_PASSWORD variable in environment. Default:
None


	overwrite (bool, optional) – Whether to overwrite existing PPMI data files at path if they already
exist. Default: False


	verbose (bool, optional) – Whether to print progress bar as download occurs. Default: True






	Returns

	downloaded – Filepath(s) to downloaded datasets



	Return type

	list






See also

pypmi.fetchable_genetics()











          

      

      

    

  

    
      
          
            
  
pypmi.load_behavior


	
pypmi.load_behavior(path: str = None, measures: List[str] = None) → pandas.core.frame.DataFrame[source]

	Loads clinical-behavioral data into tidy dataframe


	Parameters

	
	path (str, optional) – Filepath to directory containing PPMI data files. If not specified this
function will, in order, look (1) for an environmental variable
$PPMI_PATH and (2) in the current directory. Default: None


	measures (list, optional) – Which measures to keep in the final dataframe. If not specified all
measures are retained; available behavioral measures can be viewed with
pypmi.available_behavior(). Default: None






	Returns

	df – Tidy DataFrame with all clinical-behavioral assessments



	Return type

	pandas.DataFrame [http://pandas-docs.github.io/pandas-docs-travis/reference/api/pandas.DataFrame.html#pandas.DataFrame]






See also

pypmi.available_behavior()











          

      

      

    

  

    
      
          
            
  
pypmi.load_biospecimen


	
pypmi.load_biospecimen(path: str = None, measures: List[str] = None) → pandas.core.frame.DataFrame[source]

	Loads biospecimen data into tidy dataframe


	Parameters

	
	path (str, optional) – Filepath to directory containing PPMI data files. If not specified this
function will, in order, look (1) for an environmental variable
$PPMI_PATH and (2) in the current directory. Default: None


	measures (list, optional) – Which measures to keep in the final dataframe. There are a number of
biospecimen measures that are missing for large numbers of subjects, so
if not specified only those that are present in at least 80% of entries
are kept. Specifying measures=’all’ will retain everything, but this
will significantly increase load time. It is highly recommended to
specify which measures to keep; available biospecimen measures can be
viewed with pypmi.available_biospecimen(). Default: None






	Returns

	data – Biospecimen data



	Return type

	pandas.DataFrame [http://pandas-docs.github.io/pandas-docs-travis/reference/api/pandas.DataFrame.html#pandas.DataFrame]






See also

pypmi.available_biospecimen()











          

      

      

    

  

    
      
          
            
  
pypmi.load_datscan


	
pypmi.load_datscan(path: str = None, measures: List[str] = None) → pandas.core.frame.DataFrame[source]

	Loads DaT scan data into tidy dataframe


	Parameters

	
	path (str, optional) – Filepath to directory containing PPMI data files. If not specified this
function will, in order, look (1) for an environmental variable
$PPMI_PATH and (2) in the current directory. Default: None


	measures (list, optional) – Which measures to keep in the final dataframe. If not specified all
measures are retained; available DaT scan measures can be viewed with
pypmi.available_datscan(). Default: None






	Returns

	data – DaTScan data



	Return type

	pandas.DataFrame [http://pandas-docs.github.io/pandas-docs-travis/reference/api/pandas.DataFrame.html#pandas.DataFrame]






See also

pypmi.available_datscan()











          

      

      

    

  

    
      
          
            
  
pypmi.load_demographics


	
pypmi.load_demographics(path: str = None, measures: List[str] = None) → pandas.core.frame.DataFrame[source]

	Loads demographic data into tidy dataframe


	Parameters

	
	path (str, optional) – Filepath to directory containing PPMI data files. If not specified this
function will, in order, look (1) for an environmental variable
$PPMI_PATH and (2) in the current directory. Default: None


	measures (list, optional) – Which measures to keep in the final dataframe. If not specified all
measures are retained; available demographics measures can be viewed
with pypmi.available_demographics(). Default: None






	Returns

	demographics – Tidy data frame containing demographic information for PPMI subjects



	Return type

	pandas.DataFrame [http://pandas-docs.github.io/pandas-docs-travis/reference/api/pandas.DataFrame.html#pandas.DataFrame]






See also

pypmi.available_demographics()











          

      

      

    

  

    
      
          
            
  
pypmi.available_behavior


	
pypmi.available_behavior(path: str = None) → List[str][source]

	Lists measures available in pypmi.load_behavior()


	Parameters

	path (str, optional) – Filepath to directory containing PPMI data files. If not specified this
function will, in order, look (1) for an environmental variable
$PPMI_PATH and (2) in the current directory. Default: None



	Returns

	measures – Available behavioral measures



	Return type

	list






See also

pypmi.load_behavior()











          

      

      

    

  

    
      
          
            
  
pypmi.available_biospecimen


	
pypmi.available_biospecimen(path: str = None) → List[str][source]

	Lists measures available in pypmi.load_biospecimen()


	Parameters

	path (str, optional) – Filepath to directory containing PPMI data files. If not specified this
function will, in order, look (1) for an environmental variable
$PPMI_PATH and (2) in the current directory. Default: None



	Returns

	measures – Available biospecimen measures (i.e., “tests”)



	Return type

	list






See also

pypmi.load_biospecimen()











          

      

      

    

  

    
      
          
            
  
pypmi.available_datscan


	
pypmi.available_datscan(path: str = None) → List[str][source]

	Lists measures available in pypmi.load_datscan()


	Parameters

	path (str, optional) – Filepath to directory containing PPMI data files. If not specified this
function will, in order, look (1) for an environmental variable
$PPMI_PATH and (2) in the current directory. Default: None



	Returns

	measures – Available DaT scan measures



	Return type

	list






See also

pypmi.load_datscan()











          

      

      

    

  

    
      
          
            
  
pypmi.available_demographics


	
pypmi.available_demographics(path: str = None) → List[str][source]

	Lists measures available in pypmi.load_demographics()


	Parameters

	path (str, optional) – Filepath to directory containing PPMI data files. If not specified this
function will, in order, look (1) for an environmental variable
$PPMI_PATH and (2) in the current directory. Default: None



	Returns

	measures – Available demographic measures



	Return type

	list






See also

pypmi.load_demographics()
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  Source code for pypmi.fetchers

# -*- coding: utf-8 -*-
"""
Functions for fetching/downloading data from the PPMI database
"""

from io import BytesIO
import json
import os
from pkg_resources import resource_filename
import re
from typing import Dict, List
import zipfile

import requests
from tqdm import tqdm

from .utils import _get_authentication, _get_data_dir

with open(resource_filename('pypmi', 'data/studydata.json'), 'r') as src:
    _STUDYDATA = json.load(src)
with open(resource_filename('pypmi', 'data/genetics.json'), 'r') as src:
    _GENETICS = json.load(src)


def _get_download_params(url,
                         user: str = None,
                         password: str = None) -> Dict[str, str]:
    """
    Returns credentials for downloading raw study data from the PPMI

    Parameters
    ----------
    user : str, optional
        Email for user authentication to the LONI IDA database. If not supplied
        will look for $PPMI_USER variable in environment. Default: None
    password : str, optional
        Password for user authentication to the LONI IDA database. If not
        supplied will look for $PPMI_PASSWORD variable in environment. Default:
        None

    Returns
    -------
    params : dict
        With keys 'userId' and 'authKey', ready to be supplied to a GET call
    """

    user, password = _get_authentication(user, password)

    # check what page we'll be querying for authentication key based on
    # supplied URL; currently only 'genetic' and 'study' are accepted...
    if 'genetic' in url:
        subPage = 'GENETIC_DATA'
        study_url = "https://ida.loni.usc.edu/pages/access/geneticData.jsp"
    elif 'study' in url:
        subPage = 'STUDY_DATA'
        study_url = "https://ida.loni.usc.edu/pages/access/studyData.jsp"
    else:
        raise ValueError('Cannot parse provided URL {} to authenticate user '
                         'and password from PPMI database. Please make sure '
                         'that URL is appropriately formed and try again.')

    # make request to main login page; the returned content has the loginKey
    # embedded within so we have to search for and extract it
    login_url = "https://ida.loni.usc.edu/login.jsp?project=PPMI&page=HOME"
    data = dict(userEmail=user, userPassword=password)
    params = dict(project='PPMI', page='HOME')
    with requests.post(login_url, data=data, params=params) as main:
        main.raise_for_status()
        try:
            login_key = re.search(r'studyData.jsp\?loginKey=(-?\d+)',
                                  main.text).group(1)
        except (AttributeError, IndexError):
            return

    # once we have the loginKey from the main page, we make another request
    # for the study data page; the returned content will have both the userID
    # and authKey embedded within so we have to search for and extract both

    params = dict(loginKey=login_key, userEmail=user, project='PPMI',
                  page='DOWNLOADS', subPage=subPage)
    with requests.post(study_url, params=params) as study:
        study.raise_for_status()
        try:
            user_id = re.search(r'userId=(\d+)', study.text).group(1)
            auth_key = re.search(r'authKey=(-?\d+)', study.text).group(1)
        except (AttributeError, IndexError):
            return

    # we have to return camelCase keys because these will serve as parameters
    # in a request.get call and be used to construct the query URL directly
    return dict(userId=user_id, authKey=auth_key)


def _download_data(info: Dict[str, Dict[str, str]],
                   url: str,
                   path: str = None,
                   user: str = None,
                   password: str = None,
                   overwrite: bool = False,
                   verbose: bool = True,
                   bundle: bool = True) -> List[str]:
    """
    Downloads dataset(s) listed in `info` from `url`

    Parameters
    ----------
    info : dict
        Dataset information to download. Each key must have a value that is
        a dictionary containing keys 'id' (specifying the file ID of the
        dataset in the PPMI database) and 'name' (specifying the file name of
        the dataset in the PPMI database).
    url : str
        URL from which to download data. Will be formatted with authentication
        and requested data.
    path : str, optional
        Filepath where downloaded data should be saved. If data files already
        exist at `path` they will be overwritten unless `overwrite=False`. If
        not specified will look for an environmental variable $PPMI_PATH and,
        if not set, use the current directory. Default: None
    user : str, optional
        Email for user authentication to the LONI IDA database. If not supplied
        will look for $PPMI_USER variable in environment. Default: None
    password : str, optional
        Password for user authentication to the LONI IDA database. If not
        supplied will look for $PPMI_PASSWORD variable in environment. Default:
        None
    overwrite : bool, optional
        Whether to overwrite existing PPMI data files at `path` if they already
        exist. Default: False
    verbose : bool, optional
        Whether to print progress bar as download occurs. Default: True
    bundle : bool, optional
        Whether to bundle downloads into a single request instead of making
        individual requests for each dataset. Default: True

    Returns
    -------
    downloaded : list
        Filepath(s) to downloaded datasets
    """

    params = dict(type='GET_FILES', userId=None, authKey=None, fileId=None)
    path = _get_data_dir(path)

    # check provided credentials; if none were supplied, look for creds in
    # user environmental variables
    if verbose:
        print('Fetching authentication key for data download...')
    user, password = _get_authentication(user, password)

    # gets numerical file IDs from relevant JSON file; if the file is already
    # downloaded we store the filename to return to the user
    downloaded = []
    if verbose:
        print('Requesting {} datasets for download...'.format(len(info)))
    file_ids = []
    for dset, file_info in info.items():
        if file_info is None:
            raise ValueError('Provided dataset {} not available. Please see '
                             'available_datasets() for valid entries.'
                             .format(dset))

        file_id = file_info.get('id', None)
        file_name = os.path.join(path, file_info.get('name', ''))

        # if we don't want to overwrite existing data make sure that file
        # does not exist before appending it to request parameters
        if not os.path.isfile(file_name) or overwrite:
            file_ids.append(file_id)
        else:
            downloaded.append(file_name)

    # if we already downloaded all then there is no reason to make requests!
    if len(file_ids) == 0:
        return downloaded

    # we need to get the authentication key and user id; since neither of these
    # can be obtained from a simple request we have to make nested requests.
    # it's possible that these calls might fail (especially if the provided
    # user and password were supplied incorrectly), so confirm before updating
    authentication = _get_download_params(url, user=user, password=password)
    if authentication is None:
        raise ValueError('Provided user and password could not be '
                         'authenticated. Please check inputs and try again. '
                         'If you have not registered for access to the PPMI '
                         'database, please follow instructions outlined here: '
                         'https://www.ppmi-info.org/access-data-specimens/'
                         'download-data/')
    params.update(authentication)

    # determine whether we're bundling the data (i.e., requesting all files at
    # once) or peforming separate downloads
    if bundle:
        file_ids = [file_ids]
    for fid in file_ids:
        params['fileId'] = fid
        # :tada: download the data! :tada:
        with requests.get(url, params=params, stream=True) as data:
            data.raise_for_status()

            # construct progress bar
            try:
                total_size = int(data.headers.get('content-length'))
            except (TypeError, KeyError):
                total_size = None
            if verbose:
                pbar = tqdm(total=total_size, unit='B', unit_scale=True,
                            desc='Fetching data file(s)')
            else:
                pbar = None

            # get the actual data! we're saving it to an internal stream so
            # that we don't have to write to a temporary zipfile if >1 files
            # were requested
            out, wrote = BytesIO(), 0
            for chunk in data.iter_content(1024):
                out.write(chunk)
                wrote += len(chunk)
                if pbar is not None:
                    pbar.update(len(chunk))
            out.seek(0)
            if pbar is not None:
                pbar.close()
            if total_size is not None and total_size != wrote:
                print('Unable to fetch all requested data ({}/{} bytes '
                      'received). Downloaded data may be corrupted; use at '
                      'your own risk.'.format(wrote, total_size))

            # if we're dealing with a zipfile, extract the contents to `path`
            if 'zip-compressed' in data.headers.get('Content-Type', ''):
                with zipfile.ZipFile(out, 'r') as src:
                    src.extractall(path=path)
                    downloaded.extend([os.path.join(path, f.filename) for f in
                                       src.filelist])
            # otherwise it should just be a CSV; save it to `path`
            else:
                fname = data.headers.get('Content-Disposition')
                fname = re.search('filename="(.+)"', fname).group(1)
                downloaded.extend([os.path.join(path, fname)])
                with open(downloaded[0], 'wb') as dest:
                    dest.write(out.read())

    return downloaded


[docs]def fetchable_studydata() -> List[str]:
    """
    Lists study data available to download from the PPMI

    Returns
    -------
    available : list
        List of available data files

    See Also
    --------
    pypmi.fetch_studydata
    """

    return list(_STUDYDATA.keys())



[docs]def fetchable_genetics(projects: bool = False) -> List[str]:
    """
    Lists genetics data available to download from the PPMI

    Parameters
    ----------
    projects : bool, optional
        List available projects instead of individual data files available for
        download. Due to the size of genetic data, many datasets are split up
        into multiple files associated with a single project or analysis; you
        can specify these projects when downloading data with
        :py:func:`pypmi.datasets.fetch_genetics` and all associated files
        will be fetched.

    Returns
    -------
    available : list
        List of available data files

    See Also
    --------
    pypmi.fetch_genetics
    """

    if projects:
        return ['project {}'.format(project)
                for project in [107, 108, 115, 116, 118, 120, 133]]
    else:
        return list(_GENETICS.keys())



[docs]def fetch_studydata(*datasets: str,
                    path: str = None,
                    user: str = None,
                    password: str = None,
                    overwrite: bool = False,
                    verbose: bool = True) -> List[str]:
    """
    Downloads specified study data `datasets` from the PPMI database

    Parameters
    ----------
    *datasets : str
        Datasets to download. Can provide as many as desired, but they should
        be listed in :py:func:`pypmi.fetchable_studydata`. Alternatively, if
        any of the provided values are 'all', then all available datasets will
        be fetched.
    path : str, optional
        Filepath where downloaded data should be saved. If data files already
        exist at `path` they will be overwritten unless `overwrite=False`. If
        not supplied the current directory is used. Default: None
    user : str, optional
        Email for user authentication to the LONI IDA database. If not supplied
        will look for $PPMI_USER variable in environment. Default: None
    password : str, optional
        Password for user authentication to the LONI IDA database. If not
        supplied will look for $PPMI_PASSWORD variable in environment. Default:
        None
    overwrite : bool, optional
        Whether to overwrite existing PPMI data files at `path` if they already
        exist. Default: False
    verbose : bool, optional
        Whether to print progress bar as download occurs. Default: True

    Returns
    -------
    downloaded : list
        Filepath(s) to downloaded datasets

    See Also
    --------
    pypmi.fetchable_studydata
    """

    url = "https://utilities.loni.usc.edu/download/study"

    # take subset of available study data based on requested `datasets`
    if 'all' in datasets:
        datasets = fetchable_studydata()
    info = {dset: _STUDYDATA.get(dset) for dset in datasets}

    return _download_data(info, url, path=path, user=user, password=password,
                          overwrite=overwrite, verbose=verbose)



[docs]def fetch_genetics(*datasets: str,
                   path: str = None,
                   user: str = None,
                   password: str = None,
                   overwrite: bool = False,
                   verbose: bool = True) -> List[str]:
    """
    Downloads specified genetics data `datasets` from the PPMI database

    Parameters
    ----------
    *datasets : str
        Datasets to download. Can provide as many as desired, but they should
        be listed in :py:func:`pypmi.fetchable_genetics`. Alternatively, if any
        of the provided values are 'all', then all available datasets will be
        fetched.
    path : str, optional
        Filepath where downloaded data should be saved. If data files already
        exist at `path` they will be overwritten unless `overwrite=False`. If
        not supplied the current directory is used. Default: None
    user : str, optional
        Email for user authentication to the LONI IDA database. If not supplied
        will look for $PPMI_USER variable in environment. Default: None
    password : str, optional
        Password for user authentication to the LONI IDA database. If not
        supplied will look for $PPMI_PASSWORD variable in environment. Default:
        None
    overwrite : bool, optional
        Whether to overwrite existing PPMI data files at `path` if they already
        exist. Default: False
    verbose : bool, optional
        Whether to print progress bar as download occurs. Default: True

    Returns
    -------
    downloaded : list
        Filepath(s) to downloaded datasets

    See Also
    --------
    pypmi.fetchable_genetics
    """

    url = "https://utilities.loni.usc.edu/download/genetic"
    datasets = list(datasets)

    # take subset of available genetics data based on requested `datasets`
    if 'all' in datasets:
        datasets = fetchable_genetics(projects=False)
    # check for project designations in requested data
    for project in fetchable_genetics(projects=True):
        if project in datasets:
            datasets.remove(project)
            datasets += [f for f in _GENETICS.keys() if project in f.lower()]

    info = {dset: _GENETICS.get(dset) for dset in datasets}

    return _download_data(info, url, path=path, user=user, password=password,
                          overwrite=overwrite, verbose=verbose, bundle=False)





          

      

      

    

  

    
      
          
            
  Source code for pypmi.loaders

# -*- coding: utf-8 -*-
"""
Functions for loading data downloaded from the PPMI database
"""

from functools import reduce
import itertools
import os
import re
from typing import List

import numpy as np
import pandas as pd

from ._info import BEHAVIORAL_INFO, DEMOGRAPHIC_INFO, VISITS
from .utils import _get_data_dir


[docs]def load_biospecimen(path: str = None,
                     measures: List[str] = None) -> pd.DataFrame:
    """
    Loads biospecimen data into tidy dataframe

    Parameters
    ----------
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None
    measures : list, optional
        Which measures to keep in the final dataframe. There are a number of
        biospecimen measures that are missing for large numbers of subjects, so
        if not specified only those that are present in at least 80% of entries
        are kept. Specifying `measures='all'` will retain everything, but this
        will significantly increase load time. It is highly recommended to
        specify which measures to keep; available biospecimen measures can be
        viewed with :py:func:`pypmi.available_biospecimen`. Default: None

    Returns
    -------
    data : :obj:`pandas.DataFrame`
        Biospecimen data

    See Also
    --------
    pypmi.available_biospecimen
    """

    rename_cols = dict(PATNO='participant', CLINICAL_EVENT='visit',
                       TESTNAME='test', TESTVALUE='score')
    dtype = dict(PATNO=int, CLINICAL_EVENT=VISITS, TESTNAME=str, TESTVALUE=str)

    # check for file and get data directory path
    fname = 'Current_Biospecimen_Analysis_Results.csv'
    path = os.path.join(_get_data_dir(path=path, fnames=[fname]), fname)

    # load data, make scores numeric, and clean up test names (no spaces!)
    data = pd.read_csv(path, dtype=dtype, usecols=rename_cols.keys())
    data = data.rename(columns=rename_cols)
    data['score'] = pd.to_numeric(data['score'], errors='coerce')
    data['test'] = data['test'].apply(lambda x: x.replace(' ', '_').lower())

    # keep only desired measures
    if measures is None:
        measures = ['abeta_1-42', 'csf_alpha-synuclein', 'ptau', 'ttau']
    elif isinstance(measures, str) and measures == 'all':
        measures = data['test'].unique().tolist()
    data = data.query(f'test in {measures}')

    # convert to tidy dataframe
    tidy = data.groupby(['participant', 'visit', 'test']) \
               .agg({'score': np.nanmean}) \
               .unstack(level='test') \
               .get('score') \
               .reset_index() \
               .rename_axis(None, axis=1)

    # (try to) add visit date information
    tidy = _add_dates(tidy, path=os.path.dirname(path),
                      fnames=['Lumbar_Puncture_Sample_Collection.csv'])

    return tidy.sort_values(['participant', 'visit']).reset_index(drop=True)



[docs]def available_biospecimen(path: str = None) -> List[str]:
    """
    Lists measures available in :py:func:`pypmi.load_biospecimen`

    Parameters
    ----------
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None

    Returns
    -------
    measures : list
        Available biospecimen measures (i.e., "tests")

    See Also
    --------
    pypmi.load_biospecimen
    """

    # check for file and get data directory path
    fname = 'Current_Biospecimen_Analysis_Results.csv'
    path = os.path.join(_get_data_dir(path=path, fnames=[fname]), fname)

    data = pd.read_csv(path, usecols=['TESTNAME'])['TESTNAME'].unique()

    return sorted(list(set([f.replace(' ', '_').lower() for f in data])))



[docs]def load_datscan(path: str = None,
                 measures: List[str] = None) -> pd.DataFrame:
    """
    Loads DaT scan data into tidy dataframe

    Parameters
    ----------
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None
    measures : list, optional
        Which measures to keep in the final dataframe. If not specified all
        measures are retained; available DaT scan measures can be viewed with
        :py:func:`pypmi.available_datscan`. Default: None

    Returns
    -------
    data : :obj:`pandas.DataFrame`
        DaTScan data

    See Also
    --------
    pypmi.available_datscan
    """

    rename_cols = dict(PATNO='participant', EVENT_ID='visit', SCAN_DATE='date')
    dtype = dict(PATNO=int, EVENT_ID=VISITS, SCAN_DATE=str)

    # check for file and get data directory path
    fname = 'DATScan_Analysis.csv'
    path = os.path.join(_get_data_dir(path=path, fnames=[fname]), fname)

    # load data and coerce into standard format
    raw = pd.read_csv(path, dtype=dtype)
    tidy = raw.rename(columns=rename_cols).dropna(subset=['visit'])
    tidy.columns = [f.lower() for f in tidy.columns]

    # keep only desired measures
    if measures is not None:
        if isinstance(measures, str) and measures == 'all':
            measures = available_datscan(path=os.path.dirname(path))
        elif not isinstance(measures, list):
            measures = list(measures)
        for m in measures:
            if m not in tidy.columns:
                raise ValueError('Specified measure {} is not valid. Please '
                                 'see available datscan measures with `pypmi.'
                                 'available_datscan()`.'.format(m))
        tidy = tidy[['participant', 'visit'] + measures]

    if 'date' in tidy.columns:
        tidy['date'] = pd.to_datetime(tidy['date'], format='%Y-%m-%d',
                                      errors='coerce')
    else:
        tidy = _add_dates(tidy, path=os.path.dirname(path))

    return tidy.sort_values(['participant', 'visit']).reset_index(drop=True)



[docs]def available_datscan(path: str = None) -> List[str]:
    """
    Lists measures available in :py:func:`pypmi.load_datscan`

    Parameters
    ----------
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None

    Returns
    -------
    measures : list
        Available DaT scan measures

    See Also
    --------
    pypmi.load_datscan
    """

    # check for file and get data directory path
    fname = 'DATScan_Analysis.csv'
    path = os.path.join(_get_data_dir(path=path, fnames=[fname]), fname)

    # only need first line!
    with open(path, 'r') as src:
        data = src.readline().strip().replace('"', '').split(',')[2:]

    if 'SCAN_DATE' in data:
        data = data[1:]

    return sorted([f.lower() for f in data])



[docs]def load_behavior(path: str = None,
                  measures: List[str] = None) -> pd.DataFrame:
    """
    Loads clinical-behavioral data into tidy dataframe

    Parameters
    ----------
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None
    measures : list, optional
        Which measures to keep in the final dataframe. If not specified all
        measures are retained; available behavioral measures can be viewed with
        :py:func:`pypmi.available_behavior`. Default: None

    Returns
    -------
    df : :obj:`pandas.DataFrame`
        Tidy DataFrame with all clinical-behavioral assessments

    See Also
    --------
    pypmi.available_behavior
    """

    rename_cols = dict(PATNO='participant', EVENT_ID='visit', INFODT='date')

    # determine measures
    if measures is not None:
        if isinstance(measures, str) and measures == 'all':
            beh_info = BEHAVIORAL_INFO
        else:
            beh_info = {d: v for d, v in BEHAVIORAL_INFO.items()
                        if d in measures}
        if 'moca' not in beh_info.keys() and 'education' in beh_info.keys():
            del beh_info['education']
    else:
        beh_info = BEHAVIORAL_INFO

    if len(beh_info) == 0:
        return pd.DataFrame(columns=['participant', 'visit', 'date'])

    # check for files and get data directory path
    fnames = []
    for info in beh_info.values():
        fnames.extend(list(info.get('files', {}).keys()))
    path = _get_data_dir(path=path, fnames=set(fnames))

    df = pd.DataFrame()
    # iterate through all keys in dictionary
    for key, info in beh_info.items():
        cextra = info.get('extra', ['PATNO', 'EVENT_ID', 'INFODT', 'PAG_NAME'])
        capply = info.get('applymap', itertools.repeat(lambda x: x))
        copera = info.get('operation', itertools.repeat(np.sum))

        temp_scores = []
        # go through relevant files and items for current key and grab scores
        for fname, items in info['files'].items():
            # read in file
            data = pd.read_csv(os.path.join(path, fname))
            # iterate through items to be retrieved and apply operations
            for n, (it, ap, ope) in enumerate(zip(items, capply, copera)):
                score = ope(data[it].applymap(ap), axis=1)
                temp_scores.append(data[cextra].join(pd.Series(score, name=n)))

        # merge temp score DataFrames
        curr_df = reduce(lambda df1, df2: pd.merge(df1, df2, on=cextra),
                         temp_scores)
        # combine individual scores for key with joinfunc and add to extra info
        joinfunc = info.get('joinfunc', np.sum)
        score = pd.Series(joinfunc(curr_df.drop(cextra, axis=1), axis=1)
                          .astype('float'), name='score')
        curr_df = curr_df[cextra].astype('str').join(score).assign(test=key)
        # append resultant DataFrame to df
        df = df.append(curr_df, ignore_index=True, sort=True)

    # rename post-treatment UDPRS III scores so there's no collision
    # pivot_table would average between the two by default. we don't want that!
    df.loc[df['PAG_NAME'] == "NUPDRS3A", 'test'] = 'updrs_iii_a'

    # clean up column names and convert to tidy dataframe
    df = df.rename(columns=rename_cols)
    tidy = pd.pivot_table(df, index=['participant', 'visit', 'date'],
                          columns='test', values='score').reset_index()
    tidy = tidy.rename_axis(None, axis=1)

    # get adjusted MOCA scores (add 'education' variable)
    if 'moca' in tidy.columns:
        adjust = tidy['moca'] < 30
        tidy.loc[adjust, 'moca'] += tidy.loc[adjust, 'education'].fillna(0)
        tidy = tidy.drop(['education'], axis=1)

    # coerce data types to desired format
    tidy['participant'] = tidy['participant'].astype(int)
    tidy['visit'] = tidy['visit'].astype(VISITS)
    tidy['date'] = pd.to_datetime(tidy['date'], format='%m/%Y',
                                  errors='coerce')

    return tidy.sort_values(['participant', 'visit']).reset_index(drop=True)



[docs]def available_behavior(path: str = None) -> List[str]:
    """
    Lists measures available in :py:func:`pypmi.load_behavior`

    Parameters
    ----------
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None

    Returns
    -------
    measures : list
        Available behavioral measures

    See Also
    --------
    pypmi.load_behavior
    """

    measures = sorted(list(BEHAVIORAL_INFO.keys()) + ['updrs_iii_a'])
    measures.remove('education')

    return measures



[docs]def load_demographics(path: str = None,
                      measures: List[str] = None) -> pd.DataFrame:
    """
    Loads demographic data into tidy dataframe

    Parameters
    ----------
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None
    measures : list, optional
        Which measures to keep in the final dataframe. If not specified all
        measures are retained; available demographics measures can be viewed
        with :py:func:`pypmi.available_demographics`. Default: None

    Returns
    -------
    demographics : :obj:`pandas.DataFrame`
        Tidy data frame containing demographic information for PPMI subjects

    See Also
    --------
    pypmi.available_demographics
    """

    rename_cols = dict(PATNO='participant', EVENT_ID='visit')
    dtype = dict(PATNO=int)

    # determine measures
    if measures is not None:
        if isinstance(measures, str) and measures == 'all':
            dem_info = DEMOGRAPHIC_INFO
        else:
            dem_info = {d: v for d, v in DEMOGRAPHIC_INFO.items()
                        if d in measures}
    else:
        dem_info = DEMOGRAPHIC_INFO

    # check for files and get data directory path
    fnames = []
    for info in dem_info.values():
        fnames.extend(list(info.get('files', {}).keys()))
    path = _get_data_dir(path=path, fnames=set(fnames))

    # empty data frame to hold information
    tidy = pd.DataFrame([], columns=['PATNO'])

    # iterate through demographic info to wrangle
    for key, curr_key in dem_info.items():
        for n, (fname, items) in enumerate(curr_key['files'].items()):
            data = pd.read_csv(os.path.join(path, fname), dtype=dtype)
            curr_score = data[items]
            for attr in [f for f in curr_key.keys() if f not in ['files']]:
                if hasattr(curr_score, attr):
                    fnc = getattr(curr_score, attr)
                    curr_score = fnc(curr_key[attr].get('input', None),
                                     **curr_key[attr].get('kwargs', {}))
            curr_score = pd.Series(curr_score, name=key)
            temp_scores = data[['PATNO']].join(curr_score)
        tidy = pd.merge(tidy, temp_scores, on='PATNO', how='outer')

    # rename columns and remove duplicates (how are there duplicates???)
    tidy = (tidy.rename(columns=rename_cols)
                .drop_duplicates(subset=['participant']))

    return tidy.sort_values('participant').reset_index(drop=True)



[docs]def available_demographics(path: str = None) -> List[str]:
    """
    Lists measures available in :py:func:`pypmi.load_demographics`

    Parameters
    ----------
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None

    Returns
    -------
    measures : list
        Available demographic measures

    See Also
    --------
    pypmi.load_demographics
    """

    return list(DEMOGRAPHIC_INFO.keys())



def _load_dates(path: str = None,
                fnames: List[str] = None) -> pd.DataFrame:
    """
    Loads visit date information into tidy dataframe

    Parameters
    ----------
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None
    fnames : list, optional
        List of PPMI data files that may contain additional date information
        beyond the "default" files used (i.e., Inclusion_Exclusion.csv,
        Signature_Form.csv', Socio-Economics.csv, and Vital_Signs.csv). If not
        specified only default files are used. Default: None

    Returns
    -------
    dates : :obj:`pandas.DataFrame`
        Tidy data frame with columns ['participant', 'visit', 'date'] for
        linking each visit (valued as e.g., "V01", "V02") with a specific
        YYYY-MM-DD date
    """

    rename_cols = dict(PATNO='participant', EVENT_ID='visit', INFODT='date')
    dtype = dict(PATNO=int, EVENT_ID=VISITS)

    # check for file and get data directory path
    # we use four files to try and capture as much "visit date" info:
    files = [
        'Inclusion_Exclusion.csv',
        'Signature_Form.csv',
        'Socio-Economics.csv',
        'Vital_Signs.csv',
    ]
    # add additional files as needed by datatype and then get data path
    if fnames is not None:
        files = fnames + files
    path = _get_data_dir(path=path, fnames=files)

    # load data and coerce into standard format
    raw = [pd.read_csv(os.path.join(path, f),
                       dtype=dtype,
                       usecols=rename_cols.keys()) for f in files]
    tidy = (pd.concat(raw).rename(columns=rename_cols)
                          .get(list(rename_cols.values()))
                          .dropna()
                          .drop_duplicates(subset=['participant', 'visit']))
    tidy['date'] = pd.to_datetime(tidy['date'], format='%m/%Y',
                                  errors='coerce')

    return tidy.sort_values(['participant', 'visit']).reset_index(drop=True)


def _add_dates(df: pd.DataFrame,
               path: str = None,
               fnames: List[str] = None) -> pd.DataFrame:
    """
    Attempts to add visit date to information to dataframe `df`

    If files required for visit date information cannot be found then `df` is
    returned, unaltered

    Parameters
    ----------
    df : :obj:`pandas.DataFrame`
        Data frame to add date information to
    path : str, optional
        Filepath to directory containing PPMI data files. If not specified this
        function will, in order, look (1) for an environmental variable
        $PPMI_PATH and (2) in the current directory. Default: None
    fnames : list, optional
        List of PPMI data files that may contain additional date information
        beyond the "default" files used (i.e., Inclusion_Exclusion.csv,
        Signature_Form.csv', Socio-Economics.csv, and Vital_Signs.csv). If not
        specified only default files are used. Default: None

    Returns
    -------
    df : :obj:`pandas.DataFrame`
        Provided `df` with new 'date' columns
    """

    try:
        tidy = pd.merge(df, _load_dates(path=path, fnames=fnames),
                        on=['participant', 'visit'], how='left')
        # reorder columns so that 'participant', 'visit', and 'date' are first
        cols = ['participant', 'visit', 'date']
        tidy = tidy[cols + np.setdiff1d(tidy.columns, cols).tolist()]
    except FileNotFoundError:
        pass

    return tidy


def load_genetics(fname: str,
                  gene_list: str = None) -> (pd.DataFrame, pd.DataFrame):
    """
    Loads PPMI genotyping data stored at `fname`

    Parameters
    ----------
    fname : str
        Filepath to genotyping PLINK files
    gene_list : str, optional
        Path to pandas-compatible csv with at least 'snp', 'target', and
        'odds_ratio' columns denoting rs#, target (effect) allele, and odds
        ratio of target allele in population.

    Returns
    -------
    data : (N, G) :obj:`pandas.DataFrame`
        Wide-format genetics data where `N` is participants and `G` is SNPs
    info : (G, 5) :obj:`pandas.DataFrame`
        Information on SNPs in `data`, including 'odds_ratio' for genetic
        risk score calculation
    """

    try:
        from pandas_plink import read_plink
    except ImportError:
        raise ImportError('Loading genotyping data requires installing the '
                          '`pandas_plink` module. Please install that and try '
                          'again.')

    # make helper function for extracting SNP rs# from PLINK files
    def extract(x):
        try:
            return re.findall('[-_]*(rs[0-9]+)[-_]*', x)[0]
        except IndexError:
            return None

    # load PLINK data
    bim, fam, gen = read_plink(fname, verbose=False)
    participant_id = pd.Series(fam.fid.get_values(), name='participant')
    cols = ['snp', 'a0', 'a1']

    if gene_list is not None:
        # load gene list
        gene_info = pd.read_csv(gene_list).drop_duplicates(subset=['snp'])

        # check where SNPs match desired gene list & subset data
        inds = bim.snp.apply(extract).isin(gene_info.snp.dropna()).get_values()
        bim, gen = bim[inds], gen[inds]

        # clean up ugly bim.snp names with just rs# of SNPs
        bim.loc[:, 'snp'] = bim.snp.map({f: extract(f) for f in bim.snp})

        # get allele info for making sense of the data
        cols += ['target', 'odds_ratio', 'study']
        info = pd.merge(bim, gene_info, on='snp')[cols]

        # if a0/a1 alleles don't match target, confusion ensues
        # drop the non-matched ones and then grab SNPs that need to be reversed
        info = info[~((info.a0 != info.target) & (info.a1 != info.target))]
        flip = info[info.a1 != info.target].snp
        info = info[['snp', 'odds_ratio', 'study']]
    else:
        # placeholders so below code doesn't fail
        info = bim[cols]
        flip = pd.Series([], name='snp')

    # make wide-format participant x SNP dataframe
    data = pd.DataFrame(gen.compute().T, index=participant_id, columns=bim.snp)
    # if multiple columns represent same snp, combine them
    # THEY SHOULD ALL BE THE SAME -- if they aren't, that's bad...
    data = (data.dropna(axis=1, how='all')
                .groupby(level=0, axis=1)
                .mean()
                .dropna(axis=0, how='all')
                .sort_index())
    # flip reverse-coded SNPs
    data[flip] = data[flip].applymap(lambda x: {0: 2, 1: 1, 2: 0}.get(x))

    # retain only relevant SNPs in allele
    info = info[info.snp.isin(data.columns)]
    info = info.drop_duplicates(subset=['snp']).reset_index(drop=True)

    # return sorted data and info
    return data[info.snp], info
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