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My interest in this area began in 2006,
when | first worked as an intensive care
unit (ICU) pharmacist at a tertiary
hospital under the Ministry of Health
(MOH). | often struggled to identify the
most appropriate dosing adjustment for
ICU patients receiving various forms of
RRT, and they were ‘very sick’ with
complex infections. It soon became
increasingly clear that the ‘one-size-fits-
all' dosing paradigm did not apply to
those patients whose physiology had
shifted dramatically due to infection,
inflammation, organ dysfunction, or
medical interventions. This has sparked
an intense curiosity in me to explore
how these dynamic pathophysiologic
changes during illness can alter drug PK,
ultimately shaping the need for
individualised dosing.

My first major research endeavour in this
area began in 2012 when | embarked on
my PhD study. | conducted a
prospective PK study on beta lactam
antibiotics, focusing on critically ill
Malaysian patients receiving continuous
RRT (CRRT) (MerPip-RT Study). The study
evaluated two modes of antimicrobial
administration, intermittent and
continuous infusion, and examined their
ability to achieve PK/PD targets. Two
original research papers have been
published from this work in the
International Journal of Antimicrobial
Agents and the findings have since been
widely cited and incorporated into major
international guidelines. Among the
work | have undertaken, the study |
regard as the landmark of my research
interest was the discovery that drug
clearance during CRRT could be
estimated based on the RRT dose (or
effluent flow rate). Published in Critical
Care
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1. Explain the difference between pharmacokinetics (PK) and pharmacodynamics
(PD) in drug therapy.

Answer:

e Pharmacokinetics (PK) is the study of how the body affects a drug, including its
absorption, distribution, metabolism, and excretion (ADME). It describes the
concentration of drug in the body over time.

e Pharmacodynamics (PD) is the study of how the drug affects the body, including its
mechanism of action, therapeutic effect, and side effects. It relates drug concentration
to the pharmacological response.

2. How can critical illness alter the pharmacokinetics (PK) of drugs, and what are the
underlying physiological changes responsible?

Answer:

e Absorption: Gastrointestinal hypoperfusion or oedema may reduce oral drug
absorption.

 Distribution: Increased capillary permeability, fluid resuscitation, and hypoalbuminemia
can increase the volume of distribution for hydrophilic drugs and alter protein binding
for highly protein-bound drugs.

e Metabolism: Hepatic metabolism may be impaired due to reduced liver perfusion or
organ dysfunction.

e Excretion: Acute kidney injury or altered renal perfusion can reduce clearance of
renally-excreted drugs.

3. A drug has a half-life of 4 hours. Describe how the half-life affects the dosing
frequency and plasma concentration of the drug.

Answer:

e The half-life determines how long the drug stays in the body and how frequently it
should be administered to maintain effective plasma levels.

e For a drug with a 4-hour half-life, it will lose half of its concentration every 4 hours. To
maintain therapeutic levels, the drug may need to be given every 4-8 hours
depending on its therapeutic window.

o Half-life also affects time to reach steady-state (usually 4-5 half-lives) and the rate at
which drug levels decline after stopping therapy.
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The expected changes in PK parameters during critical illness [adapted from
Jamal et al,, 2012. Curr Op Crit Care 18(5): 460-471]
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Critically ill patient with sepsis —
meropenem or piperacillin
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FRGS 2024: Elucidating the role of selected microRNAs in attaining optimal PKPD profiles of
beta-lactam antibiotics in critically ill patients with sepsis (1 August 2024 - 31 July 2027)
(on-going recruitment at Hospital Al-Sultan Abdullah (HASA), UiTM)



