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{
 "cells": [
  {
   "attachments": {
    "image-2.png": {
     "image/png": ""
    },
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# **Creation and Optimization of Algorithms Identifying Patients with Hip and/or Knee Osteoarthritis:** Draft Statistical Analysis Plan for Phase I\n",
    "\n",
    "EVA-24098-01 | Feb 14, 2022 | Version 2.0\n",
    "\n",
    "Prepared By:\n",
    "Ashwin Rai, MS | Director Data Science\n",
    "\n",
    "![image.png](attachment:image.png) \n",
    "![image-2.png](attachment:image-2.png)\n",
    "\n",
    "<br> \n",
    "Machine learning model to identify patients with moderate-to-severe OA of the hip and/or knee and inadequate/intolerable response to ≥2 pain-related medications.<br> \n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "##  **1. Importing the dataset and Data Preparation**"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "###  **1.1 Importing the modules**"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**Please make sure that all libraries are installed**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "#pip install sklearn"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "import numpy as np\n",
    "import pickle\n",
    "from sklearn.model_selection import train_test_split\n",
    "import warnings\n",
    "import time\n",
    "\n",
    "warnings.filterwarnings(\"ignore\")\n",
    "pd.set_option('display.max_columns', None)  \n",
    "pd.set_option('display.max_rows', None)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "###  **1.2 Importing the dataset**"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Please change the following path with the path where you have saved the dataset on your computer. "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [],
   "source": [
    "def check_rows(df,columns):\n",
    "    mis_col=set(columns)-set(df.columns.values)\n",
    "    if len(mis_col) > 0:\n",
    "        print('Missing all predictor variables available %s' % (mis_col))\n",
    "        df=pd.DataFrame()\n",
    "        df_service_6m_cnt=pd.DataFrame()\n",
    "        len_study_id=0\n",
    "        exit_flag=1\n",
    "    else:\n",
    "        df=df[columns]\n",
    "        df['service_6m'] = np.ceil(df['month']/6).astype(int)\n",
    "        df=df.groupby(['studyid','service_6m']).max().reset_index()\n",
    "        df=df.drop_duplicates()\n",
    "        df.columns= df.columns.str.strip().str.lower()\n",
    "                \n",
    "        cleanup = {\"sex\": {\"Female\": 0, \"Male\": 1},\n",
    "                   \"ethn_n\": {\"Non-Hispanic\": 0, \"Hispanic\": 1, \"Unknown\": 2},\n",
    "                   \"race_n\": {\"White\": 0, \"Black or African American\": 1, \"Asian\": 2, \"Other\": 3, \"Not reported/Missing\": 4 }}   \n",
    "        \n",
    "        df = df.replace(cleanup)\n",
    "        df_service_6m_cnt=df[['studyid','service_6m']].drop_duplicates().groupby(['studyid'])['service_6m'].max().reset_index()\n",
    "        len_study_id=len(df['studyid'].unique())\n",
    "        exit_flag=0\n",
    "        \n",
    "        \n",
    "    return df,df_service_6m_cnt,len_study_id,exit_flag\n",
    "\n",
    "\n",
    "def pre_process_test(df,rol_win):\n",
    "    \n",
    "    temp=df[['studyid','age','race_n']].drop_duplicates()\n",
    "    print(temp.shape)\n",
    "    \n",
    "    temp1=df.drop(['age','race_n'],1)\n",
    "    temp1=temp1.groupby(['studyid','service_6m']).max().reset_index()\n",
    "    print(temp1.shape)\n",
    "\n",
    "    temp3=pd.DataFrame(columns=['studyid','service_6m'])\n",
    "    study_id = temp1[['studyid','service_6m']].drop_duplicates()\n",
    "    for i,j in zip(study_id['studyid'],study_id['service_6m']):\n",
    "        temp3_1=pd.DataFrame(columns=['studyid','service_6m'])\n",
    "        for k in range(1,j+1):\n",
    "            temp3_1=temp3_1.append(pd.DataFrame([[i,k]],columns=['studyid','service_6m']))\n",
    "        temp3=temp3.append(temp3_1)\n",
    "    temp3=pd.merge(temp3,temp1,how='left')\n",
    "    print(temp3.shape)\n",
    "    \n",
    "    status_1_col=['cortoral_flag', 'nsaidns_flag', 'opdshort_flag', 'outpat_flag', 'pdxhk_flag']\n",
    "    status_0_2_col=list(set(temp3.columns)-set(status_1_col)-set(['service_6m','studyid','case_flag']))\n",
    "    status_col=list(set(temp3.columns)-set(['service_6m','studyid']))\n",
    "    \n",
    "    ## status 0 and 2\n",
    "    temp4=temp3.copy()\n",
    "    temp4.update(temp4.groupby('studyid')[status_0_2_col].ffill())\n",
    "    temp4=temp4.fillna(0).astype(int)\n",
    "    temp4=temp4[(temp4['service_6m'] > rol_win) & (temp4['service_6m'] < rol_win+4)]\n",
    "    print(temp4.shape)\n",
    "\n",
    "    temp4_1=temp4.copy()\n",
    "    temp4_1=temp4_1.groupby(['studyid']).rolling(3, min_periods=1).sum()\n",
    "    temp4_1=temp4_1.drop(['studyid','service_6m'],1)\n",
    "    temp4_1=temp4_1.reset_index()\n",
    "    temp4_1=temp4_1.drop(['level_1'],1)\n",
    "    temp4_1=temp4_1.astype(int)\n",
    "        \n",
    "    temp5=pd.merge(temp,temp4_1)\n",
    "    print(temp5.shape)\n",
    "    \n",
    "    return temp5\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {},
   "outputs": [],
   "source": [
    "#path='path where you have test file'\n",
    "\n",
    "path='/datascience/Rai/Lilly/phase1_final_algo/phase1_model/'\n",
    "test_file=path+'test_df_emr.csv'\n",
    "features_file=path+'final_model_emr/features_emr'\n",
    "model_filename = path+'final_model_emr/finalized_model_emr.sav'\n",
    "\n",
    "features = pickle.load(open(features_file, 'rb'))\n",
    "best_model = pickle.load(open(model_filename, 'rb'))\n",
    "test_df=pd.read_csv(test_file)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "(129, 3)\n",
      "(397, 26)\n",
      "(738, 26)\n",
      "(738, 26)\n",
      "(738, 27)\n"
     ]
    }
   ],
   "source": [
    "test_df=pd.read_csv(test_file)\n",
    "test_df,df_service_6m_cnt,len_study_id,exit_flag = check_rows(test_df,features)\n",
    "    \n",
    "if exit_flag == 1:\n",
    "    exit()\n",
    "else:\n",
    "    final=pd.DataFrame(columns=['studyid','case_flag'])\n",
    "    i=0\n",
    "    \n",
    "    while len_study_id > 0:\n",
    "\n",
    "        df=pre_process_test(test_df,i)\n",
    "        \n",
    "        imp_feat=list(set(features) - set(['studyid','month']))\n",
    "        X_test = df[imp_feat]\n",
    "        #y_class = best_model.predict(X_test)\n",
    "        y_class = (best_model.predict_proba(X_test)[:, 1] >= 0.48).astype(int)\n",
    "        \n",
    "        df['pred_case_flag']=y_class\n",
    "        df = pd.merge(df,df_service_6m_cnt)\n",
    "        df_final_temp = df[df['pred_case_flag'] ==1][['studyid','pred_case_flag']].drop_duplicates()\n",
    "        df_final_temp_1 = df[(df['pred_case_flag'] == 0) & (df['service_6m'] <= i+3)][['studyid','pred_case_flag']].drop_duplicates()\n",
    "\n",
    "        final=final.append(df_final_temp)\n",
    "        final=final.append(df_final_temp_1)\n",
    "\n",
    "        i=i+1\n",
    "        test_df = test_df.merge(final[['studyid']].drop_duplicates(), indicator='i', how='outer').query('i == \"left_only\"').drop('i', 1)\n",
    "        len_study_id=len(test_df['studyid'].unique())\n",
    "\n",
    "    final_res=final.groupby(['studyid'])['pred_case_flag'].max().reset_index()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [],
   "source": [
    "final_res.to_csv(path+'emr_test_file_res.csv')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": []
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python [conda env:AWS]",
   "language": "python",
   "name": "conda-env-AWS-py"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.7.7"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 4
}
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