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The Effect of Pharmaceutical Innovation on Longevity

Hye-Young Kwon™
School of Public Health, Seoul National University, Seoul 151-742, Korea

Abstract — This study aims to assess the aggregate contribution of new drugs to the increase in life expectancy. We con-
structed a panel data combining mortality data in KOSIS and a drug dataset generated by assigning new drugs listed in
2000~2009 to their respective ICD codes. We found that 10% increase in stock of new drug led to 0.13~0.27% increase
in the probability of survival to age 65. Due to lack of disease-specific life table, we used indirect approach to estimate the
effect of new drugs on longevity. Using ordinary least squares, the estimate of the probability of survival to age 65 (log-
arithm) on life expectancy for all ages was 24.92. In conclusion, the increase in life expectancy of the entire population in
Korea between 2000 and 2009 resulting from NMEs is 1.95 years, which explains 46.6% of real increase in life expectancy.
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Table I —No. of New drugs listed on the drug formulary
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Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total
No. of Product 113 128 63 41 30 47 29 43 64 613
No. of Ingredient 96 94 51 31 21 36 15 23 30 435
No. of NME 75 58 31 19 17 26 10 12 20 299
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ICD Disease class

R00-R99, 2.6%

000-099,0.3% T56-178,1.3%

Not specified,

L00-198, 4.6%

F01-F99, 4.9%

HO00-H57,5.2% \_G00-G98, 4.2%

2.3% D50-D89

A00-B99 Certain infectious and parasitic diseases
C00-D48 Neoplasms

Diseases of the blood and blood-forming organs and certain

NOO-NS§, 6.2% disorders involving the immune mechanism
MO00-M99, E00-E88 Endocrine, nutritional and metabolic diseases
4.6% F01-F99 Mental and behavioural Disorders

G00-G98 Diseases of the nervous system
HO00-H57 Diseases of the eye and adnexa
e 100-199
J00-J98
K00-K92 Diseases of the digestive system
L00-L98
M00-M99 Diseases of the musculoskeletal system and connective tissue

Diseases of the circulatory system
Diseases of the respiratory system

Diseases of the skin and subcutaneous tissue

NO00-N98 Diseases of the genitourinary system
000-000 Diseases in pregnancy, childbirth and the puerperium
R00-R99 Unspecified symptoms and signs

Fig. 1 — Distribution of new molecular entities introduced, by principal therapeutic class.
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Table II — Estimates of panel data analysis

Fixed effects

Random effects Hausman test

la;

. B t-value R? B t-value R? P>y?
0(n=140) 0.166509* 1.99 0.9611 0.270287** 6.05 0.2159 0.1415
1(n=126) 0.105563 1.39 0.9700 0.193151%* 3.93 0.1149 0.1312
2(n=112) 0.1324647 1.85 0.9773 0.166168** 3.51 0.1051 0.5287
3(n=98) 0.109782 1.50 0.9822 0.171246** 3.59 0.1239 0.2667
4(n=84) 0.203635* 2.71 0.9841 0.214752* 6.91 0.3798 0.8709
5(n=60) 0.210441* 2.50 0.9848 0.198527** 74 0.4575 0.8812

Tp<0.1, *p<0.05, **p<0.001.
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Fig. 2 — Coefficients from regressions of life expectancy at each
age(LE,) on probability of survival to age 65 (InSurv65).
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