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https://scitovation.com/services/common-problems-we-solve/predicting-equivalent-dose-in-humans/



Dose escalation 

A study that determines the best dose of a new 
drug or treatment

Meaning

https://www.cell.com/molecular-therapy-family/molecular-therapy/fulltext/S1525-
0016(16)45327-X



Dose translation between laboratory animals and 
human in preclinical and clinical phases of drug 
development

Dose escalation 

Appropriate translation and determination of the 
maximum recommended starting dose in human is a 
vital task in new drug development and research



Dose escalation 

The animal dose should not be extrapolated to 
humans by a simple conversion method based 
only on body weight, because many studies 
suggest the normalization method is based 
mainly on body surface area (BSA)

https://www.thno.org/v09p3365.htm



Dose escalation 

In general, the body surface area seems to 
have good correlation among species with several 
parameters including oxygen utilization, caloric 
expenditure, basal metabolism, blood volume and 
circulating plasma protein

https://www.jpharmsci.org/article/S0022-3549(15)31666-X/fulltext



Dose escalation 

A safety factor should be taken into consideration 
when deciding high dose in animal toxicology study

In cross-species extrapolation, various factors
including pharmacological, physiological, and
anatomical factors, metabolic function, receptor,
life span, size,and so on should be considered



Dose escalation 

Body size is important in the rate of distribution of 
compounds

For example, the mouse turns its blood volume every 
minute whereas in humans the cardiac output per 
minute is only 1/20 of blood volume

Therefore the mouse turns 
over its blood volume 20 times 
faster than the human



Dose escalation 

Small animals excrete compounds more rapidly 
than larger animals in a rather systematic manner

Among various factors, body weight and body 
surface area are considered as two major 
approaches to scaling for general toxicity



Dose escalation 

The ratio of blood volume in rabbits, guinea 
pigs and mice decreases with increasing body 
weight, while the relationship between blood 
volume to BSA is constant

https://research.umn.edu/units/rar/guidelines/blood-collection



Dose escalation 

Smaller animals have relatively larger surface area 
than larger animals

BSA is useful to 
estimate normal 
blood volume

https://stemedhub.org/resources/834/download/Size_Matters_Animal_Phys_Module_Draft_2.pdf



Dose escalation 

The impact of the allometric exponent on the 
conversion of an animal dose to human equivalent 
dose (HED) have emphasized that the use of BSA 
for dose calculation increases clinical trial safety

The approach of converting animal doses to an 
HED based on BSA is standard for estimating 
starting doses for initial study in health 
volunteers



Allometric scaling

https://www.slideshare.net/ganeshaderao/applicatiojns-of-allometric-principles-in-animal-nutrition-research



Allometric scaling

https://www.slideshare.net/ganeshaderao/applicatiojns-of-allometric-principles-in-animal-nutrition-research



Allometric scaling

https://www.slideshare.net/ganeshaderao/applicatiojns-of-allometric-principles-in-animal-nutrition-research



Dose escalation 

The Food and Drug
Administration has
also suggested that
the extrapolation of
animal dose to human
dose is correctly
performed only
through normalization
to BSA



Dose escalation 



Dose escalation 



Human equivalent dose calculation based
on body surface area

Surface area has generally been calculated in
formulae for converting doses as mg/m2

= km × mg/kg 

The km factor is not constant for any species,
but increases as body weight increases 



Human equivalent dose calculation based
on body surface area

The km factor was calculated for a range of body 
weight using km=100/K × W0.33 where K is a value 
unique to each species

The HED calculated using the standard km value as 
shown in table 1 will not vary more than ± 20 
percent from the HED calculated using a km value



Human equivalent dose calculation based
on body surface area

The Journal of Korean Oriental Medicine 2010;31(3)



Human equivalent dose calculation based
on body surface area

HED can be calculated from the following 
formula:



Human equivalent dose calculation based
on body surface area

For example, suppose effective dose in mice is
1,000 mg/kg 

HED (mg/kg) = 1,000 mg/kg × (3/37) =
81.1 mg/kg (4.866 g/day) in humans 



Human equivalent dose calculation based
on body surface area

Controversy, suppose clinical effective dose is 200 
mg/kg. Animal dose (mg/kg) = 200 mg/kg × (37/6) = 
1,233 mg/kg in rats



Human equivalent dose calculation based
on body surface area

This can be calculated simply using the
conversion factor in Table 1



For example, suppose effective dose in mice is
1,000 mg/kg 

HED (mg/kg) = (1,000 mg/kg) / 12.33  =
81.1 mg/kg (4.866 g/day) in humans 



Discussion and Comment

Reference: The Journal of Korean Oriental Medicine 2010;31(3)


