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Introduction to the Pandas Library

Pandas is a powerful, open-source, third-party Python library used for data manipulation and
analysis. It is built on top of NumPy and provides fast, flexible tools to work with structured
(tabular) data - exactly the kind of data seen in PK study sheets, ADR reports, and hospital
records.

Why Pandas for Pharmacy Data?
» Reads data directly from CSV, Excel, and other file formats

Handles missing/incomplete clinical data gracefully

Allows quick filtering — e.g. 'all patients with Cmax > 50'

» Supports grouping & statistics — e.g. average dose per drug category

Works seamlessly with NumPy and Matplotlib for further analysis/plots

Installing & Importing Pandas

pip install pandas

import pandas as pd # 'pd' 1is the standard short alias

0 Two Core Pandas Structures

Pandas is built around two main data structures: the Series (1-dimensional) and the DataFrame
(2-dimensional, table-like). Both are covered in detail next.

Pandas Series Structure

A Series is a one-dimensional, labelled array - similar to a single column of a spreadsheet.
Every value has an associated index label (by default 0, 1, 2, ...).

import pandas as pd

bp_readings = pd.Series([120, 128, 135, 118])
print(bp_readings)

# 0 120

# 1 128

# 2 135

# 3 118

# dtype: int64

Custom Index & Access

doses = pd.Series([500,
250, 1000],

index=[ 'Paracetamol’,
"Cetirizine’,
‘Metformin'])
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print(doses[ 'Metformin'])
# 1000

print(doses.mean())
# average of all values

series.values Returns just the values as an array
series.index Returns the index labels
series.mean() / .sum() Basic statistics on the values

Pandas DataFrame Structure

A DataFrame is a two-dimensional, table-like structure with labelled rows and columns -
essentially a collection of Series sharing the same index. It is the primary structure used for
real datasets.

Series (1D) DataFrame (2D)
0 120
1 128 P1 34 45.2 2.1
B2 58 38.6 18
2 135
e —
P3 45 50.1 2.4
3 118 i
index | values rows x columns
(like one column) (multiple Series together)

data =

'"Patient ID':
['P1', 'P2',
'P3'],

"Age': [34,
58, 45],

"Cmax"': [45.2,
38.6, 50.1],
}
G
pd.DataFrame(data)
print(df)
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Column A single field/attribute (e.g. Age) — itself a Series
Row / Record One observation (e.g. one patient)
Index Row labels (default: 0, 1, 2, ...)
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Reading CSV and Excel Files

Pandas can directly load PK study datasets and ADR reports that are usually shared as .csv or
xlIsx files, turning them into a DataFrame ready for analysis.

Reading a CSV File

pk_data = pd.read_csv('pk_study.csv')

print(pk data)

Reading an Excel File

adr_data =
pd.read excel('adr reports.xlsx',

sheet name='Sheetl')
print(adr_data)

pd.read_csv() .CSV filepath, sep=",', header=0
pd.read_excel() xlsx / .xls filepath, sheet_name
df.to_csv() Save as .csv | filepath, index=False
df.to_excel() Save as .xlsx | filepath, index=False

0 Common Mistake

pd.read_excel() needs the 'openpyxl'
library installed (pip install openpyxl) to
read modern .xIsx files - a
FileNotFoundError or ImportError often
means this is missing.

Inspecting Datasets

Before analysing any dataset, it's essential to inspect its structure, size, and content. Pandas
provides quick built-in functions for this.

df.head(n) Shows the first n rows (default 5)
df.tail(n) Shows the last n rows (default 5)
df.info() Column names, data types, non-null counts

Summary statistics (mean, std, min, max, etc.)

df.describe() for numeric columns

df.shape Tuple of (rows, columns)
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df.columns List of all column names

print(pk _data.head(3))

# first 3 rows

print(pk _data.info())

# column types & missing
counts

print(pk data.describe())
# mean, std, min, 25%,
50%, 75%, max
print(pk_data.shape)

# e.g. (120, 6) -> 120
rows, 6 columns

Data Cleaning & Handling Missing Values
Real-world PK/ADR datasets often have missing, inconsistent, or duplicate entries. Pandas
represents a missing value as NaN (Not a Number).

df.dropna()
remove rows with NaN

Dataset with Clean
Missing Values (NaN) Dataset

Returns True/False

df.isnull() for each cell — is it
missing?
df.isnull().sum() Count of missing

values per column

Removes rows (or

df.dropna() columns) containing
NaN
Replaces NaN with
df.fillna(value) a given value (e.g. 0
or mean)

Removes duplicate

df.drop_duplicates() rows
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Converts a column
df.astype(type) to a different data
type

print(pk data.isnull().sum())

missing values per column

pk data['Cmax'] =

pk_data[ 'Cmax'].fillna(pk_data[ 'Cmax'].mean())

pk data clean =

pk data.dropna(subset=['Patient ID'])
pk data clean =

pk _data clean.drop duplicates()

Filtering and Selecting Data
Selecting Columns

print(pk _data[ 'Cmax']) # single column -> Series
print(pk_data[['Age', 'Cmax']]) # multiple columns -> DataFrame

Filtering Rows by Condition

high cmax = pk_data[pk_data[ 'Cmax'] > 50]
elderly = pk_data[pk_data['Age'] >= 60]

# Multiple conditions: & (and), | (or) — each condition in ( )
elderly high = pk _data[(pk_data['Age'] >= 60) & (pk_data['Cmax'] > 40)]

loc[] and iloc[]

df.loc[] Label / condition df.loc[0:2, 'Age']

df.iloc[] Integer position df.iloc[0:3, 1]




Grouping Data & Aggregation Functions

groupby() splits data into groups based on a column's values, then an aggregation function
(mean, sum, count...) is applied to summarise each group - very useful for ADR analysis by
drug or age group.

Raw rows
(ADR reports)

groupby('Drug’)

Summary Table
(one row per group)

adr_summary =
adr_data.groupby('Drug_Name')['Reaction_Severity'].count()

print(adr_summary)

avg_cmax_by group =
pk_data.groupby('Age _Group')['Cmax'].mean()
print(avg_cmax_by group)

Aggregation Function

Number of entries
in each group

.count()

. Average / middle
.mean() / .median() value Ig)er group
.sum() Total per group

Apply multiple

.agg(['mean’, 'max"]) functions at once
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9. Mini Case Study - ADR Report Analysis

Bringing every step together on a small Adverse Drug Reaction (ADR) dataset: import,

inspect, clean, filter, and summarise.
import pandas as pd
adr = pd.read _csv('adr_reports.csv')

print(adr.head())
print(adr.info())

adr['Age'] = adr['Age'].fillna(adr['Age'].mean()) # clean missing ages

adr = adr.drop_duplicates()

serious = adr[adr['Reaction_Severity'] == 'Serious'] # filter
print('Serious ADR cases:', len(serious))

summary = adr.groupby('Drug_Name')[ 'Reaction_Severity'].count() # group +
aggregate
print(summary.sort_values(ascending=False).head())

Sample Output:

Serious ADR cases:
Drug_Name
Metformin 22

Amoxicillin 17
Ibuprofen 11

[0 Concepts Used

read_csv(), head()/info() for inspection, fillna() and drop_duplicates() for cleaning, condition-
based filtering, and groupby().count() for aggregation — the full pandas workflow in one
example.

Important Points for Examination
» Pandas is a third-party library built on NumPy for structured/tabular data analysis; import
as pd.
» Series = 1D labelled array (like one column); DataFrame = 2D table of rows & columns
(like a full spreadsheet).

» pd.read_csv() and pd.read_excel() load PK/ADR data directly into a DataFrame; reading
Excel needs 'openpyxl' installed.

* head()/tail() preview rows; info() shows column types & missing counts; describe() gives
summary statistics; shape gives (rows, columns).

» Missing values appear as NaN; handle with dropna() (remove) or fillna() (replace).

 drop_duplicates() removes repeated rows; astype() converts a column's data type.




Filter rows with a condition: df[df['col'] > x]; combine conditions with & (and) / | (or),
each wrapped in parentheses.

loc[] selects by label/condition; iloc[] selects by integer position.

groupby(‘column’) splits data into groups; follow with an aggregation like .mean(),
.count(), .sum(), or .agg() to summarise each group.

A typical pandas workflow: Read -> Inspect -> Clean -> Filter/Select -> Group &
Aggregate.

Notes
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