Chapter-9
Posology

Mrs. Neelam Singh

Assistant Professor,

Rajiv Gandhi Institute of Pharmacy,

Faculty of Pharmaceutical Science & Technology,
AKS University Satna, (M.P.)

ABSTRACT

Posology is the branch of medical science that deals with the determination of the appropriate
doses of drugs and medications. It involves the study of how much of a drug should be
administered to achieve the desired therapeutic effect without causing adverse side effects.
The definition of posology encompasses the understanding of dose-response relationships and
the factors influencing the dosing regimen. Several factors affect posology, including the
patient's age, body weight, body surface area, gender, genetics, and overall health condition.
Additionally, the severity of the disease, the route of administration, and the
pharmacokinetics and pharmacodynamics of the drug play crucial roles in determining the
correct dosage. Individual variations such as metabolic rate, organ function (especially liver
and kidney function), and concurrent medications can also influence posology. Pediatric dose
calculations are particularly important as children are not simply "small adults." Dosages for
pediatric patients are often calculated based on age, body weight, or body surface area (BSA)
to ensure safety and efficacy. Age-based dosing provides general guidelines but can be less
precise. Weight-based dosing is more accurate, typically calculated in mg/kg. BSA-based
dosing, often used for chemotherapeutic agents, considers the total surface area of the child's
body and is calculated using formulas such as the Mosteller formula. Accurate pediatric
dosing is essential to avoid underdosing, which can lead to therapeutic failure, or overdosing,
which can result in toxicity. Proper posology ensures that pediatric patients receive optimal
care tailored to their specific physiological needs.

5.1 Introduction

Posology is the branch of pharmacology that deals with the study of drug dosage. It
encompasses the principles and methods for determining the correct dose of medication
needed to achieve the desired therapeutic effect while minimizing the risk of toxicity. Here's
a detailed introduction:

1. Definition and Scope: Posology focuses on:

a. Dose Determination: Calculating the optimal dose of a drug based on various factors
such as age, weight, sex, and health condition.

b. Dosage Forms: Different forms of medication (tablets, injections, etc.) and their
impact on dosing.
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C. Administration Routes: How the route of administration (oral, intravenous, etc.)
affects dosing.

2. Factors Affecting Dosage

a. Patient Characteristics: Age, body weight, sex, and genetic factors can influence
how a drug is metabolized and its efficacy.

b. Disease State: The presence of diseases or conditions that affect drug absorption,
metabolism, or excretion.

C. Drug Interactions: How other medications can alter the effect or metabolism of a
drug.

d. Pharmacokinetics: The study of how drugs are absorbed, distributed, metabolized,
and excreted in the body.

€. Pharmacodynamics: The study of the effects of drugs on the body and their
mechanisms of action.

3. Methods for Determining Dosage
a. Empirical Methods: Based on clinical experience and historical data, often used for
initial dosage guidelines.
b. Mathematical Models: Utilizing equations and algorithms to predict drug levels and
effects.
C. Individualization: Adjusting dosages based on individual patient responses and
monitoring.

4. Dose-Response Relationship
a. Minimum Effective Dose (MED): The smallest dose that produces a therapeutic
effect.

b. Minimum Toxic Dose (MTD): The smallest dose that causes adverse effects.

C. Therapeutic Window: The range between the MED and MTD where the drug is
effective without being toxic.

5. Special Considerations
a. Pediatric and Geriatric Dosing: Adjustments based on age-related physiological
changes.
b. Pregnancy and Lactation: Dosage adjustments to ensure safety for the mother and
fetus or breastfeeding infant.
C. Renal and Hepatic Impairment: Dosage modifications based on kidney or liver
function.

6. Practical Aspects
a. Dosage Regimens: How often and at what intervals a drug should be administered.

b. Monitoring and Adjustment: Regularly checking drug levels and patient responses
to adjust dosing as needed.

7. Regulatory Guidelines

a. FDA and Other Agencies: Guidelines and regulations for drug dosing, including
recommended dosages, labeling, and contraindications.
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8. Examples

a. Antibiotics: Dosing regimens based on infection type and severity.
b. Antihypertensives: Dosing adjustments based on blood pressure response.

5.2 Definition of Posology

Posology is a specialized branch of pharmacology that focuses on the study of drug dosages.
Its primary concern is determining the appropriate amount of medication needed to achieve a
therapeutic effect while minimizing potential side effects or toxicity. Here’s a detailed
definition:

Definition of Posology

Posology refers to:

1.

The Science of Drug Dosage: It is concerned with calculating and administering the
correct dose of a drug, ensuring that the patient receives the optimal amount to achieve
therapeutic benefits without causing harm.

Dosage Calculation: Involves determining the amount and frequency of medication
required for different therapeutic goals. This includes the initial dose, maintenance dose,
and any adjustments needed based on patient response.

Factors Influencing Dosage: Takes into account various factors that affect how a drug
works in the body, such as:

a. Patient Characteristics: Age, weight, sex, and overall health.

b. Disease State: The impact of specific diseases or conditions on drug metabolism and
efficacy.

C. Pharmacokinetics: How the body absorbs, distributes, metabolizes, and excretes the
drug.

d. Pharmacodynamics: The drug's effects on the body and its mechanism of action.

Therapeutic and Toxic Doses: Establishes the minimum effective dose required for
therapeutic effects and the maximum allowable dose to avoid toxicity, defining the
therapeutic window.

Dose-Response Relationships: Studies how varying doses of a drug affect the intensity
and duration of its therapeutic and adverse effects.

Dosage Regimens: Determines how often and at what intervals a medication should be
administered to maintain effective drug levels in the body.

Adjustments and Individualization: Involves tailoring drug dosages based on individual
patient needs, response to treatment, and any changes in their condition or health status.

Importance in Medicine

1.

Optimizes Therapeutic Outcomes: Ensures that patients receive the correct dose to
achieve the best possible therapeutic effects.
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2. Minimizes Adverse Effects: Helps in avoiding overdosage and reducing the risk of side
effects or drug toxicity.

3. Enhances Drug Safety: Contributes to safe and effective medication practices by
considering individual patient factors.

5.3 Factors Affecting Posology

Several factors influence posology, the study of drug dosage. These factors affect how a drug
should be dosed to ensure efficacy and minimize risks. Here’s a detailed overview of the key
factors:

1. Patient Characteristics
a. Age:
I.  Pediatrics: Children often require different dosages than adults due to
variations in metabolism, body size, and organ function. Pediatric dosing is
usually calculated based on weight or body surface area.

Ii.  Geriatrics: Elderly patients may need adjusted dosages because of changes in
drug metabolism and excretion, as well as the potential for multiple
medications (polypharmacy).

b. Body Weight and Surface Area:

I.  Dosages are frequently calculated based on body weight (mg/kg) or body
surface area (mg/m2) to account for differences in metabolism and drug
distribution.

C. Sex:

I. Differences in body composition and hormonal levels between sexes can

affect drug metabolism and efficacy, sometimes necessitating different dosing.
d. Genetic Factors:

I.  Genetic variations can influence how individuals metabolize drugs, impacting
both the efficacy and safety of treatment. Genetic testing may guide dosing for
certain medications.

2. Disease State
a. Renal Function:
I. Impaired kidney function can affect drug excretion, requiring dose
adjustments to prevent accumulation and toxicity.
b. Hepatic Function:
I.  Liver diseases can alter drug metabolism. Adjustments may be needed for
drugs that are metabolized by the liver to avoid toxicity.
C. Underlying Diseases:
I.  Conditions such as heart disease, diabetes, or infections can impact drug
absorption, distribution, metabolism, and excretion, influencing dosage
requirements.

3. Pharmacokinetics
a. Absorption:

I.  Variations in drug absorption can result from different administration routes,
gastrointestinal conditions, or interactions with food and other drugs.
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b. Distribution:

I.  Factors like blood flow, protein binding, and tissue permeability affect how a
drug is distributed in the body. Conditions affecting these factors can alter
drug dosages.

C. Metabolism:

I.  The liver metabolizes many drugs, and variations in liver enzyme activity can
influence how a drug is processed. Genetic variations, drug interactions, and
liver diseases can affect metabolism rates.

d. Excretion:

I.  Renal excretion is crucial for many drugs. Kidney function affects the
clearance of drugs, and impaired renal function requires dose adjustments.

4. Pharmacodynamics
a. Drug Receptor Interactions:
I.  The relationship between a drug and its target receptors can impact dosing.
Variability in receptor sensitivity or density can alter the effective dose.
b. Dose-Response Relationship:
I.  The relationship between drug dose and response helps in determining the
most effective and safest dose. The therapeutic window defines the range of
doses that produce the desired effect without causing toxicity.

5. Drug Interactions
a. Additive Effects:
I.  Concurrent use of drugs with similar effects can increase the risk of adverse
effects or toxicity, necessitating dose adjustments.
b. Antagonistic Effects:
I.  Some drugs can interfere with the effects of others, potentially reducing
efficacy and requiring dosage changes.
C. Altered Metabolism:

I.  Interactions with other drugs can affect metabolism, either increasing the risk
of toxicity or reducing therapeutic efficacy.

6. Administration Route
a. Oral, Intravenous, Intramuscular, etc.:
I.  The route of administration affects drug absorption and bioavailability.
Dosages may need adjustment based on the chosen route to achieve the
desired effect.

7. Environmental and Lifestyle Factors
a. Diet:
I.  Food and beverages can affect drug absorption and metabolism. For example,
grapefruit juice can inhibit certain liver enzymes, altering drug levels.
b. Alcohol and Tobacco Use:

I.  These substances can interact with medications, affecting their metabolism
and efficacy.
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8. Compliance and Adherence
a. Patient Adherence:
I.  Ensuring that patients follow prescribed dosing regimens is crucial for
effective treatment. Non-adherence can lead to underdosing or overdosing,
impacting therapeutic outcomes.

5.4 Pediatric Dose Calculations Based on Age, Body Weight and Body Surface
Area

Pediatric dose calculations are crucial for ensuring that children receive the correct amount of
medication for their age, body weight, and body surface area. Children’s physiological
differences from adults mean that dosing must be carefully adjusted to achieve therapeutic
efficacy and safety. Here’s a detailed look at how dosages are calculated for pediatric
patients:

1. Age-Based Dosage
Age-based dosing is used when specific pediatric dosage guidelines are available for
different age groups. Dosages can be expressed in various ways:
a. Age Categories:
I.  Neonates: 0-28 days
ii.  Infants: 1-12 months
lii.  Children: 1-12 years
IV.  Adolescents: 13-18 years
b. Dosing Guidelines:
I.  Some medications have specific dosing recommendations based on age
groups. These are often provided in clinical guidelines or drug formularies.
Example: For an antibiotic with a recommended dose of 10 mg/kg/day divided into two
doses for children aged 1-5 years, a 4-year-old weighing 15 kg would receive 150 mg per day
(10 mg x 15 kg), divided into two doses of 75 mg each.

2. Body Weight-Based Dosage
Body weight-based dosing is calculated using the patient’s weight to determine the
appropriate dose. This approach is common for many medications and ensures that the dose
is proportional to the child’s weight.
a. Calculation:
I. Dosage is usually expressed as mg/kg (milligrams per kilogram of body
weight).
Formula:
Dose = Weight (kg) x Dosage (mg/kg)
Example: For a medication with a dose of 5 mg/kg, a child weighing 20 kg would receive:
Dose = 20kg x 5mg/kg = 100 mg

3. Body Surface Area-Based Dosage
Body surface area (BSA) is another method for calculating pediatric dosages, especially for
drugs with narrow therapeutic windows or in oncology. BSA accounts for the overall body
size and is considered a more accurate representation of drug metabolism.

a. Calculation:
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I.  BSA s typically calculated using formulas such as the Mosteller formula:

BSA (m?) = \/

b. Dosage Calculation:

I. Dosage is often expressed in mg/m2 (milligrams per square meter of body
surface area).

Height (cm) X Weight(kg)
3600

Formula:

Dose = BSA (m?) x Dosage (mg/m”)

Example: For a drug with a dose of 50 mg/m?, a child with a BSA of 1.2 m? would receive:

Dose = 1.2m? x 50mg/m* = 60mg

Practical Considerations

1.

Weight Measurement: Accurate weight measurement is essential for body weight-based
dosing. It should be regularly updated as the child grows.

Height Measurement: Accurate height measurement is crucial for BSA-based dosing.
Heights should be measured in a standardized manner.

Adjustment for Special Conditions: Adjustments may be necessary for certain
conditions such as renal or hepatic impairment, which can affect drug metabolism and
excretion.

Drug Formulations: Pediatric formulations may differ (e.g., liquid vs. tablet). Ensure the
dosage form is appropriate for the child’s age and ability to take the medication.

Monitoring and Adjustment: Regular monitoring of therapeutic response and side
effects is essential to adjust dosages as needed.

Safety and Efficacy: Always refer to pediatric dosing guidelines or consult a healthcare
professional to ensure that dosages are within safe and effective ranges.

5.5 Classification

Posology, or the study of drug dosage, can be classified based on several criteria. These
classifications help in understanding how dosages are determined and applied in clinical
practice. Here’s a detailed classification of posology with examples:

1. Classification Based on Dosage Calculation Methods

a. Age-Based Dosage
I. Description: Dosing guidelines are provided based on the age of the patient.
These guidelines are often available for different age groups like neonates, infants,
children, and adolescents.

ii. Example: Acetaminophen (Tylenol) dosage for children is often recommended as
10-15 mg/kg every 4-6 hours, based on the child's age.
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b. Body Weight-Based Dosage
I.  Description: Dosages are calculated based on the body weight of the patient,
usually expressed in mg/kg.

Ii.  Example: A common dosage for antibiotics like amoxicillin might be 20-40
mg/kg/day, divided into multiple doses.

c. Body Surface Area-Based Dosage

I. Description: Doses are calculated based on the body surface area (BSA) of the
patient, typically used in oncology and for medications with a narrow therapeutic
range. BSA is usually expressed in mg/mz2.

Ii. Example: Methotrexate dosing in cancer treatment is often based on BSA, such as
10-15 mg/m2 administered weekly.

2. Classification Based on Therapeutic Context
a. Fixed Dosage

I. Description: A standard dose is prescribed regardless of individual patient
characteristics, often used when the therapeutic window is wide.

Ii. Example: The usual dose of a medication like ibuprofen might be a fixed amount,
such as 200 mg every 6-8 hours for adults.

b. Adjusted Dosage

I. Description: Dosage is adjusted based on specific patient characteristics or
conditions, such as weight, age, or organ function.

Ii. Example: Warfarin dosage is adjusted based on regular INR (International
Normalized Ratio) monitoring, tailored to individual patient responses.

c. Individualized Dosage

I. Description: Dosage is tailored specifically to each patient's unique
characteristics, including genetic factors and concurrent medications.

Ii. Example: Pharmacogenomic-guided dosing of clopidogrel based on genetic
testing to predict patient response and adjust the dose accordingly.

3. Classification Based on Dosage Regimen
a. Single Dose
I. Description: A one-time dose is administered, often used for medications that
require a single, high impact dose.
Ii. Example: A single dose of the antibiotic azithromycin (e.g., 1 gram) may be used
to treat chlamydia infection.

b. Repeated Dosing

I. Description: Medication is administered in multiple doses over a period,
commonly used for chronic conditions.

ii.  Example: Insulin is administered multiple times daily to manage diabetes.

c. Continuous Infusion

I. Description: A medication is given continuously over a period of time, often used
for drugs with narrow therapeutic windows.

il.  Example: Heparin is administered as a continuous intravenous infusion to manage
anticoagulation.
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4. Classification Based on Dosage Form
a. Oral Dosage
I. Description: Medication is taken by mouth in forms such as tablets, capsules, or
liquid.
Ii. Example: A standard dose of losartan might be 50 mg once daily, administered
in tablet form.

b. Injectable Dosage

I. Description: Medication is administered via injection, including intravenous,
intramuscular, or subcutaneous routes.

Ii. Example: EpiPen (epinephrine) is administered as an intramuscular injection for
severe allergic reactions.

c. Topical Dosage
I. Description: Medication is applied directly to the skin or mucous membranes.
Ii. Example: Hydrocortisone cream applied topically for inflammation or itching.

5. Classification Based on Therapeutic Goal
a. Loading Dose

I. Description: An initial higher dose is given to rapidly achieve therapeutic drug
levels.

Ii. Example: A loading dose of digoxin might be administered to quickly achieve the
desired blood levels in heart failure treatment.

b. Maintenance Dose

I. Description: The dose given after the loading dose to maintain therapeutic drug
levels.

Ii. Example: After the initial loading dose, a maintenance dose of digoxin is adjusted
based on therapeutic levels.

c. Rescue Dose

I. Description: An additional dose used to counteract an acute problem or
breakthrough symptoms.

Ii. Example: Additional doses of bronchodilators during an acute asthma attack.
Multiple-Choice Questions (Objective)

1. What is Posology?
a) The study of drug manufacturing
b) The study of drug interactions
C) The study of drug dosage
d) The study of drug distribution

2. Which of the following factors does NOT affect dosage determination in posology?
a) Age
b) Body weight
C) Eye color
d) Disease state
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. What is the primary concern of posology?
a) Drug synthesis

b) Drug marketing

C) Drug dosage calculation

d) Drug patenting

. What is the Minimum Effective Dose (MED)?

a) The smallest dose that causes adverse effects

b) The smallest dose that produces a therapeutic effect
C) The average dose needed for all patients

d) The largest dose tolerated without adverse effects

. What does the Therapeutic Window refer to?
a) The period during which a drug is effective

b) The range between the Minimum Effective Dose (MED) and Minimum Toxic Dose
(MTD)

C) The time it takes for a drug to be absorbed
d) The duration of drug treatment

. Which of the following is used to calculate pediatric dosages based on body weight?
a) Age

b) Body surface area

c) mg/kg

d) Height

. What is the Mosteller formula used for in posology?
a) Calculating drug interactions

b) Calculating body surface area (BSA)

C) Determining drug half-life

d) Estimating renal function

. What type of dosage is adjusted specifically for each patient's unique characteristics?
a) Fixed dosage

b) Adjusted dosage

C) Individualized dosage

d) Single dose

. What does the term "loading dose" refer to?

a) A maintenance dose to sustain therapeutic levels

b) Aninitial higher dose to quickly achieve therapeutic levels
C) The smallest effective dose

d) A dose given only in emergencies
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10.Which drug is classified as an antibiotic in the context of posology?
a) Acetaminophen
b) Amoxicillin
C) Methotrexate
d) Warfarin

11.How is acetaminophen primarily metabolized in the body?
a) By the kidneys
b) In the liver
C) In the gastrointestinal tract
d) By the pancreas

12.What is a common side effect of ibuprofen?
a) Increased appetite
b) Gastrointestinal disturbances
C) Weight gain
d) Insomnia

13.What condition is methotrexate commonly used to treat?
a) Hypertension
b) Diabetes
C) Cancer
d) Asthma

14.How is heparin primarily administered?
a) Orally
b) Intravenously or subcutaneously
C) Topically
d) Inhaled

15.What is the primary use of insulin?
a) Reducing pain
b) Managing blood glucose levels
C) Treating infections
d) Lowering blood pressure

16.What is the primary mechanism of action of warfarin?
a) Inhibiting vitamin K epoxide reductase
b) Blocking beta-adrenergic receptors
C) Inhibiting DNA synthesis
d) Reducing inflammation
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17.Which medication is commonly used for treating respiratory tract infections?
a) Acetaminophen
b) Methotrexate
C) Azithromycin
d) Insulin

18.What is a major side effect of heparin?
a) Hypoglycemia
b) Bleeding
C) Weight gain
d) Insomnia

19.Which of the following drugs is primarily used as an anticoagulant?
a) Ibuprofen
b) Heparin
C) Amoxicillin
d) Azithromycin

20.How is azithromycin mainly excreted from the body?
a) Through the kidneys
b) Via the liver
C) Through the skin
d) Viathe lungs

Short Answer Type Questions (Subjective)

Define posology.

What factors influence drug dosage in posology?

Explain the importance of pharmacokinetics in posology.

What is the Minimum Toxic Dose (MTD)?

Describe the term "therapeutic window."

How is pediatric dosing different from adult dosing?

What is the significance of body surface area (BSA) in dosage calculations?
Define a loading dose and its purpose.

What are the primary uses of acetaminophen?

10. Explain the mechanism of action of amoxicillin.

11. What conditions are commonly treated with methotrexate?

12. Describe the pharmacokinetics of ibuprofen.

13. What is the primary mechanism of action of heparin?

14. How is insulin used in diabetes management?

15. What are the common side effects of warfarin?

16. Explain the therapeutic uses of azithromycin.

17. What are the signs of heparin toxicity?

18. How does warfarin inhibit blood clotting?

19. What is the role of cytochrome P450 enzymes in drug metabolism?
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Describe the mechanism of action of azithromycin.

Long Answer Type Questions (Subjective)

1.
2.
3.

4.
S)
6.

7.
8.
9.
10.

Discuss the principles and methods used in posology to determine drug dosage.
Explain how patient characteristics affect drug dosing in posology.

Describe the role of pharmacokinetics and pharmacodynamics in determining drug
dosage.

Discuss the importance of dose-response relationships in posology.

Explain how pediatric and geriatric dosing differs and why adjustments are
necessary.

Discuss the mechanisms of action, pharmacokinetics, and clinical uses of
acetaminophen.

Describe the pharmacology, clinical applications, and side effects of methotrexate.
Explain the classification, mechanism of action, and clinical uses of insulin.
Discuss the pharmacology, side effects, and clinical uses of ibuprofen.

Explain the mechanism of action, therapeutic uses, and side effects of azithromycin.

Answer Key for MCQ Questions

AR A

c) The study of drug dosage

c) Eye color

c) Drug dosage calculation

b) The smallest dose that produces a therapeutic effect

b) The range between the Minimum Effective Dose (MED) and Minimum Toxic
Dose (MTD)

c) mg/kg

b) Calculating body surface area (BSA)

c) Individualized dosage

b) An initial higher dose to quickly achieve therapeutic levels

. b) Amoxicillin

. b) In the liver

. b) Gastrointestinal disturbances

. ¢) Cancer

. b) Intravenously or subcutaneously
. b) Managing blood glucose levels

. @) Inhibiting vitamin K epoxide reductase
. €) Azithromycin

. b) Bleeding

. b) Heparin

. b) Via the liver
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