
because smoking cessation is the most effective tool for
risk reduction, be it cancer risk, cardiovascular risk, or
progression of COPD. This potentially makes a negative
outcome of screening counterproductive because it might
be viewed as an incentive to continue smoking. However,
smoking cessation remains difficult in any setting. Adher-
ence is low and the outcome of screening has little long-
term influence on smoking behavior.1

It recently has been shown that cardiovascular risk in
smokers is increased, and this increase holds for any CAC
score.2 Whereas the increased risk in smokers might sug-
gest cardiovascular screening is not worthwhile in this
population, the same study showed that mortality still
increases substantially with higher CAC scores, even in
smokers. These findings are corroborated by results from
others,3 even in the setting of nongated chest CT scans
used for cancer screening.

Although the cardiovascular risk is increased on aver-
age, there is wide variation among smokers, which makes
screening potentially useful to specifically detect those at
high risk. Because smoking and CAC are independent risk
factors, prediction will improve and not worsen when smok-
ing and CAC and non-CAC are combined.

Computed tomography technology currently used for lung
cancer screening is limited by lack of electrocardiography
gating. While this limitation reduces its value for exclud-
ing coronary calcium, the presence of larger amounts of cal-
cium can be reliably detected, and the absolute risk of car-
diovascular disease in individuals with high CAC scoring
on screening scans is increased. Therefore, screening CT
scans can readily establish increased risk. The real ques-
tion is not whether to use the additional information pro-
vided by lung cancer screening but whether a highly posi-
tive result will be able to trigger treatment that can actually
reduce this increased risk.

For osteoporosis, quantitative CT of the lumbar spine
had been superior to DEXA for measuring bone architec-
ture and density.4 Technical and financial reasons have led
to the widespread use of DEXA and to the decline of CT as
an investigative tool. While osteoporosis assessment is gen-
erally performed on the lumbar spine, the thoracic spine is
also affected and is readily assessable by chest CT. Direct
implementation is hampered by the limited data5 available
from most individuals, but it is not a reason why CT of the
thoracic spine should not be able to detect osteopenia or
osteoporosis.

Although it is debated as to whether early diagnosis of
COPD is useful, COPD and emphysema are independent
predictors of lung cancer; therefore, detection may aid a
more personalized and cost-effective lung cancer screening
regimen.

Independent of whether or not one supports CT-based
lung cancer screening, extending this screening to other dis-
eases that can be detected early by chest CT will provide
valuable epidemiological data at least. At best, it may con-

tribute to secondary prevention of some of the most debili-
tating diseases in the developed world.
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RESEARCH LETTER

Pharmaceutical Overdose Deaths, United States,
2010

To the Editor: Data recently released by the National Cen-
ter for Health Statistics show drug overdose deaths in-
creased for the 11th consecutive year in 2010.1 Pharmaceu-
ticals, especially opioid analgesics, have driven this increase.2

Other pharmaceuticals are involved in opioid overdose
deaths, but their involvement is less well characterized. Using
2010 mortality data, we describe the specific drugs in-
volved in pharmaceutical and opioid-related overdose deaths.

Methods. Data are from the National Vital Statistics Sys-
tem multiple cause-of-death file, which is based on death
certificates submitted by medical examiners or coroners.1

Drug overdose deaths were those assigned an underlying
cause of death using the International Classification of Dis-
eases, Tenth Revision (ICD-10) codes X40-X44 (uninten-
tional), X60-X64 (suicide), X85 (homicide), and Y10-Y14
(undetermined intent). Pharmaceutical-related overdose
deaths were those assigned specific ICD-10 codes T36-
T39, T40.2-T40.4, T41-T43.5, and T43.8-T50.8; psycho-
therapeutic and central nervous system pharmaceuticals were
defined as T40.2-T40.4, T42, T43.0-T43.5, T43.8, T43.9;
and opioid analgesics were those assigned codes T40.2-
T40.4. Pharmaceutical deaths by this definition are pre-
dominately due to prescription drugs; a small minority in-
volve over-the-counter or illicit drugs combined with
prescription drugs in the same ICD-10 T codes. Institu-
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tional review board approval was waived because no per-
sonal identifiers were involved.

Results. In 2010, there were 38 329 drug overdose
deaths in the United States; most (22 134; 57.7%) involved
pharmaceuticals; 9429 (24.6%) involved only unspecified
drugs. Of the pharmaceutical-related overdose deaths,
16 451 (74.3%) were unintentional, 3780 (17.1%) were
suicides, and 1868 (8.4%) were of undetermined intent.
Opioids (16 651; 75.2%), benzodiazepines (6497; 29.4%),
antidepressants (3889; 17.6%), and antiepileptic and anti-
parkinsonism drugs (1717; 7.8%) were the pharmaceuti-
cals (alone or in combination with other drugs) most com-
monly involved in pharmaceutical overdose deaths
(TABLE). Among overdose deaths involving opioid analge-
sics, the pharmaceuticals most often also involved in these
deaths were benzodiazepines (5017; 30.1%), antidepres-
sants (2239; 13.4%), antiepileptic and antiparkinsonism
drugs (1125; 6.8%), and antipsychotics and neuroleptics
(783; 4.7%).

Opioids were frequently implicated in overdose deaths in-
volving other pharmaceuticals. They were involved in the
majority of deaths involving benzodiazepines (77.2%), an-

tiepileptic and antiparkinsonism drugs (65.5%), antipsy-
chotic and neuroleptic drugs (58.0%), antidepressants
(57.6%), other analgesics, antipyretics, and antirheumatics
(56.5%), and other psychotropic drugs (54.2%). Among over-
dose deaths due to psychotherapeutic and central nervous
system pharmaceuticals, the proportion involving only a
single class of such drugs was highest for opioids (4903/
16 651; 29.4%) and lowest for benzodiazepines (239/6497;
3.7%) (FIGURE).

Comment. Death certificate data have limitations,3 but
they are the sole source for detailed death information at
the national level. This analysis is limited by the 25% of death
certificates in which the type of drugs involved was not speci-
fied, an omission due to lack of toxicological testing or fail-
ure to record the results of such tests on the death certifi-
cate. Therefore, the numbers reported in this analysis are
undercounts. Additionally, the degree to which drugs are
specified on death certificates might vary across the United
States and therefore differentially undercount types of drugs
more common in areas in which death certificates are less
complete. This might affect the ranking of some pharma-
ceuticals in the Table.

Table. Specific Drug Involvement in Pharmaceutical Overdose Deaths, United States, 2010

Drug or Drug Class

No. (%)a
Opioid Analgesic

Involvement in Deaths
for Specific Drugs,

No./Total (%)

Drug Involvement
in Pharmaceutical
Overdose Deaths

Specific Drug Involvement
in Opioid Analgesic–Related

Overdose Deaths

All pharmaceuticals (T36-T39, T40.2-T40.4, T41-T43.5,
T43.8-T50.8)

22 134 (100.0) NA 16 651/22 134 (75.2)

Opioid analgesics (T40.2-T40.4) 16 651 (75.2) 16 651 (100.0) 16 651/16 651 (100.0)

Benzodiazepines (T42.4) 6497 (29.4) 5017 (30.1) 5017/6497 (77.2)

Antidepressants (T43.0-T43.2) 3889 (17.6) 2239 (13.4) 2239/3889 (57.6)

Antiepileptic and antiparkinsonism drugs (T42.0-T42.2,
T42.5-T42.8)

1717 (7.8) 1125 (6.8) 1125/1717 (65.5)

Systemic and hematological drugs (T45) 1591 (7.2) 699 (4.2) 699/1591 (43.9)

Antipsychotic and neuroleptic drugs (T43.3-T43.5) 1351 (6.1) 783 (4.7) 783/1351 (58.0)

Acetaminophen (T39.1) 881 (4.0) 405 (2.4) 405/881 (46.0)

Respiratory drugs (T48.3-T48.7) 487 (2.2) 143 (0.9) 143/487 (29.4)

Cardiovascular drugs (T46) 354 (1.6) 57 (0.3) 57/354 (16.1)

Barbiturates (T42.3) 296 (1.3) 148 (0.9) 148/296 (50.0)

Autonomic nervous system drugs (T44) 263 (1.2) 110 (0.7) 110/263 (41.8)

Nonsteroidal anti-inflammatory drugs (T39.0, T39.2, T39.3) 228 (1.0) 53 (0.3) 53/228 (23.2)

Anesthetics and therapeutic gases (T41) 195 (0.9) 49 (0.3) 49/195 (25.1)

Hormones, insulins, glucocorticoids (T38) 147 (0.7) 10 (0.1) 10/147 (6.8)

Anti-infectives (T36-T37) 114 (0.5) 44 (0.3) 44/114 (38.6)

Diuretics and other drugs, medicaments, and biological
substances (T50.0-T50.8)

56 (0.3) 27 (0.2) 27/56 (48.2)

Topical drugs (T49) 34 (0.2) 6 (0.04) 6/34 (17.6)

Other psychotropic drugs (T43.8, T43.9) 24 (0.1) 13 (0.1) 13/24 (54.2)

Muscle relaxants (T48.0-T48.2) 24 (0.1) 4 (0.02) 4/24 (16.7)

Other analgesics, antipyretics, antirheumatics (T39.4,
T39.8, T39.9)

23 (0.1) 13 (0.1) 13/23 (56.5)

Gastrointestinal drugs (T47) 6 (0.03) 2 (0.01) 2/6 (33.3)
Abbreviation: NA, data not applicable.
aDeaths are not mutually exclusive. Deaths involving more than 1 drug or drug class are counted multiple times.
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This analysis confirms the predominant role opioid
analgesics play in pharmaceutical overdose deaths, either
alone or in combination with other drugs. It also, however,
highlights the frequent involvement of drugs typically pre-
scribed for mental health conditions such as benzodiaz-
epines, antidepressants, and antipsychotics in overdose
deaths. People with mental health disorders are at
increased risk for heavy therapeutic use, nonmedical use,
and overdose of opioids.4-6 Screening, identification, and
appropriate management of such disorders is an important
part of both behavioral health and chronic pain manage-
ment. Tools such as prescription drug monitoring pro-
grams and electronic health records can help clinicians to
identify risky medication use and inform treatment deci-
sions, especially for opioids and benzodiazepines.
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Figure. Percentage of Overdose Deaths for Specific Psychotherapeutic and Central Nervous System (CNS) Pharmaceuticals That Involved Only
a Single Drug Class, United States, 2010
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