ORIGINAL RESEARCH ARTICLE 01 Ve 16107 0006 085054 9910

© 2007 Adis Data Information BV. All rights reserved

Surveillance of Prescription
Drug-Related Mortality Using Death
Certificate Data

Diane K. Wysowski

Division of Drug Risk Evaluation, Food and Drug Administration, Silver Spring, Maryland, USA

Abstract Background: The prescription drugs or drug classes that are most frequently
associated with death in the US might be identifiable from death certificate data.
Objective: To identify the drugs/drug classes associated with the greatest num-
bers of deaths in the US that might be considered as possible targets for
prevention.

Study design: US vital statistics data were accessed in order to identify Interna-
tional Classification of Diseases (10th Revision) [ICD-10] codes indicating that
prescription drugs had caused or contributed to death and diseases with significant
drug-related mortality.

Main outcome measure: ICD-10 codes for primarily prescription drugs that were
listed as the underlying cause or as ‘total mentions’ on death certificates and were
implicated in 21000 deaths in any one year were selected. The annual number of
deaths by ICD-10 code was obtained from the Division of Vital Statistics,
National Center for Health Statistics. Codes for diseases with significant drug-
related aetiologies and involvement in 21000 deaths in any one year were also
identified and analysed separately.

Results: For the selected ICD-10 codes, a total of 25 031 deaths were listed as
having a prescription drug as the underlying cause in 2003, compared with 16 135
in 1999, a 55% increase. Total mentions of these codes increased from 46 523 in
1999 to 72 080 in 2003, also a 55% increase. Most codes involved ‘poisonings’
(overdose or the wrong substance given or taken in error that is accidental,
intentional or with undetermined intent). Drugs associated with poisoning deaths
had central nervous system effects. Among the codes associated with specified
drug classes, poisonings and accidental poisonings involving narcotics, halluci-
nogens, psychoactive substances and opioids (other than opium and heroin) were
associated with the largest numbers of deaths. Drug-related codes associated with
the largest percentage increases in deaths between 1999 and 2003 included
poisoning due to methadone (275%); poisoning by other and unspecified
antidepressants (primarily selective serotonin reuptake inhibitors) [130%]; and
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poisoning by psychostimulants with potential for abuse (amfetamines and drugs
for attention deficit hyperactivity disorder) [117%]. Anticoagulants were associat-
ed with the largest numbers of deaths with codes involving “adverse effects in
therapeutic use”. Among diseases with significant drug-related aetiologies, Clos-
tridium difficile enterocolitis (associated primarily with antibacterials) had the
largest percentage increase in total mentions, with a 203% rise between 1999 and
2003.

Conclusions: Deaths due to overdoses are the most prominent cause of drug-
related mortality in death certificate data. Certain drugs and drug classes, especial-
ly the opioids (e.g. narcotics, methadone), psychoactive drugs (e.g. antidepres-
sants, amfetamines), anticoagulants and antibacterials (which cause or contribute
to C. difficile enterocolitis) are associated with large and increasing numbers of
deaths and preventive strategies should be considered.

In the US, surveillance of adverse reactions asso-
ciated with prescription drugs is conducted through
the analysis of reports submitted voluntarily by
health professionals and consumers to the US FDA.
Reports are entered into a database called the Ad-
verse Event Reporting System and are reviewed on
an ongoing basis to identify serious adverse drug
reactions.!'l Although often used by the FDA for
drug risk assessment and subsequent regulation, this
surveillance activity is limited by under-reporting
that often worsens with a drug’s duration of market-
ing. Because of under-reporting and differential re-
porting, it is not possible to reliably identify which
drugs are most frequently associated with lethal
outcomes.

Since all US deaths are required to have death
certification that identifies the decedent and the
cause(s) of death, and since drug-related deaths can
be identified by certain International Classification
of Diseases (ICD) codes,?! access to death certifi-
cate data might provide more complete and consis-
tent reporting of deaths associated with prescription
drug use. Consequently, to supplement adverse drug
reaction surveillance efforts and identify trends in
drug-related mortality, annual drug-related mortali-
ty data derived from US death certificates were
obtained for the period 1999 through 2003. In this
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study, these data are presented and discussed in
terms of their ability to identify drugs associated
with large numbers of deaths.

Methods

The annual numbers of deaths, classified accord-
ing to cause of death using the ICD coding sys-
tem, >3 were obtained from the Division of Vital
Statistics, National Center for Health Statistics
(NCHS), Centers for Disease Control and Preven-
tion. All US deaths are registered and death certifi-
cates are collected from State Health Departments
by the Division of Vital Statistics. They are coded
and analysed, and mortality data are disseminated.
The data are available on request from the NCHS or
by internet access (http://www.cdc.gov/nchs/about/
major/dvs/mcd/msb.htm) under ‘Public Use Docu-
mentation’.’ The current version of the ICD coding
system is version 10, which was instituted in the US
in 1999.1! There is a usual lag time in the availabili-
ty of death certificate data of about 3 years.

Drugs that have played a causative or contribut-
ing role in a death should be listed on the death
certificate. Certifiers, who are usually physicians,
have the option of designating a particular drug (or
drugs) as the immediate cause of death, as having
contributed to the underlying cause, as the underly-
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ing cause or as “other significant conditions contrib-
uting to death”. The data are then coded by nosolo-
gists who assign an appropriate ICD-10 code.
Counts by code are available by underlying cause
and by total mentions (sum of immediate cause,
underlying cause, contributors to the underlying
cause and other significant conditions contributing
to death). Numbers for underlying cause refer to
deaths (one underlying cause per individual), where-
as numbers for total mentions refer to codes (not
mutually exclusive).

All ICD-10 codes were reviewed and those con-
sidered to be drug-related were selected for analysis
of data for the years 1999, 2001 and 2003 — the latest
year with data available. Only those codes that men-
tioned prescription (legal) drugs and that were speci-
fied as the underlying cause for 21000 deaths in any
one year or were associated with 21000 total men-
tions in any one year were selected. When a code
included both legal and illegal drugs (e.g. narcotics
and psychodysleptics [hallucinogens]) or poisoning
due to unspecified drugs (which are often a mix of
both legal and illegal drugs), the code was included.

Seven codes for diseases in which drugs have
been identified as an important or significant aetio-
logical fraction that were associated with >1000
death certificate total mentions
analysed separately. These disorders included en-
terocolitis due to Clostridium difficile (associated
primarily with antibacterial therapy!*®'); agranulo-
cytosis; aplastic anaemia, unspecified (both caused
predominantly by drugs”*! including ticlopidine,

annual were

corticosteroids, antithyroid drugs, sulfonylurea de-
rivatives, allopurinol, gold, phenytoin,
carbamazepine and erythromycin); gastric ulcer; du-
odenal ulcer; and peptic ulcer, site unspecified (all
three associated with aspirin and NSAIDs!'%!1); and
idiopathic rhabdomyolysis (associated with several
drugs, including the frequently-used HMG-CoA
reductase inhibitors [statins] alone or in combina-
tion with fibric acid derivatives [fibrates],['>!3] and
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propofoll'13) Their ICD-10 codes are described as
stated except for idiopathic rhabdomyolysis, which
is coded under “other specified disorders of mus-
cle”. Other disorders such as heart, liver and renal
failure, for which drugs are less prominently in-
volved in the aetiology, were not included; other
drug-related disorders (e.g. anaphylactic shock un-
specified, idiopathic thrombocytopenic purpura,
toxic epidermal necrolysis, angioneurotic oedema,
complications of anaesthesia, benign intracranial
hypertension, malignant neuroleptic syndrome, etc.)
did not meet the criterion of being associated with
21000 deaths.

Results

Table I presents the 18 ICD-10 codes that corre-
sponded to prescription drug-related deaths and had
21000 annual underlying cause and/or total men-
tions on death certificates for the years 1999, 2001
and 2003, as well as the percentage change in total
mentions from 1999 to 2003. A total of 16 135 death
certificates listed the selected ICD-10 codes as the
underlying cause of death in 1999 and 25 031 in
2003, a 55% increase (table I). Total mentions of
these codes increased from 46 523 in 1999 to 72 080
in 2003, also a 55% increase. Aside from two codes
for adverse effects associated with the therapeutic
use of anticoagulants and of ‘other antineoplastic
drugs’, all but one of the 16 remaining codes in-
volved ‘poisoning’ (defined as overdose or the
wrong substance given or taken in error that is
accidental, intentional, or with undetermined in-
tent). Of the drugs included in the selected poisoning
codes, all had effects on the central nervous system
(narcotics, opioids, methadone, psychodysleptics
[hallucinogens], benzodiazepines, antidepressants,
psychostimulants and antiepileptic drugs, sedative
hypnotic, antiparkinsonian and psychotropic drugs).

Table I also shows the codes associated with the
largest numbers of deaths during 2003. Drugs asso-
ciated with these codes might be considered as

Drug Safety 2007; 30 (6)
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d T43.2 includes selective serotonin reuptake inhibitors, among others.

e T43.6 excludes cocaine and includes amfetamine and methylphenidate, among others.

f

X42 includes diamorphine (heroin), cocaine, codeine, lysergide (LSD), morphine, pethidine, narcotic NEC, hallucinogen NEC, hydrocodone, oxycodone (oxycontin) and

fentanyl, among others.

ICD-10

International Classification of Diseases (10th Revision); NA = not applicable; NEC = not elsewhere classified.

prime targets for prevention of drug-related deaths.
Unfortunately, “poisoning by other and unspecified
drugs, medicaments, and biological substances”
(ICD-10'T50.9) [listed as a cause of death for 14 596
individuals in 2003], and “accidental poisoning by
and exposure to other and unspecified drugs, medi-
caments, and biological substances” (ICD-10 X44)
[listed as a cause of death for 8741 individuals] do
not indicate which specific drugs were implicated
because the certifier did not name the drug(s) on the
death certificate. Among the codes associated with
identified drug classes, poisonings and accidental
poisonings involving narcotics, psychodysleptics,
psychoactive substances and opioids (other than
opium and heroin) were associated with the largest
numbers of deaths.

In terms of relative increases, there was a nearly
275% increase in total mentions of the code for
poisoning by methadone between 1999 and 2003,
the largest percentage increase for this period (table
I). Also of note is the 130% increase in total men-
tions for deaths due to “poisoning by other and
unspecified antidepressants” (primarily the SSRIs)
and poisoning by psychostimulants with abuse po-
tential (amfetamines and drugs for attention deficit
hyperactivity disorder) [117%].

Table II shows the number of deaths for diseases
in which drugs have been identified as having an
important or significant aetiological role. The larg-
est percentage increase in total mentions of codes
for these deaths between 1999 and 2003 was for C.
difficile enterocolitis (+203%); prior antibacterial
use is the primary risk factor for C. difficile-associat-
ed diarrhoea.> Although the number of deaths
from C. difficile enterocolitis increased considera-
bly, deaths related to aplastic anaemia unspecified,
agranulocytosis and gastric, duodenal and peptic
ulcer, site unspecified, while continuously large in
number, registered declines over the period.

Drug Safety 2007; 30 (6)
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Table Il. Number of deaths for selected diseases? listed as the underlying cause (UC) on death certificates in the US in 1999, 2001 and
20083, total mentions (TM) of these codes and the percentage change in TM, 1999-2003

ICD-10 code 1999 2001 2003 Change in TM
uc ™ uc ™ uc ™ 1999-2003 (%)

A04.7 Enterocolitis due to 793 1545 1332 2316 2776 4681 +203

Clostridium difficile

D61.9 Aplastic anaemia, 1023 4572 1043 4 304 905 4203 -8

unspecified

D70 Agranulocytosis 338 2789 351 2565 359 2631 —6

K25 Gastric ulcer 1333 2881 1277 2639 1154 2344 -19

K26 Duodenal ulcer 1476 2888 1544 2806 1324 2364 -18

K27 Peptic ulcer, site 1758 5810 1631 5015 1379 4066 -30

unspecified

M62.8 Other specified 417 1225 503 1454 505 1553 +27

disorders of muscles

(includes rhabdomyolysis,

[idiopathic])

Total 7138 21710 7 681 21099 8402 21842 +0.6

a ICD-10 codes were selected in which drugs are an important aetiologic fraction of the disease and with which the number of deaths
with underlying cause or total mentions on death certificates was >1000. The aetiologic fraction attributable to drugs is considerable
for enterocolitis due to C. difficile, agranulocytosis, and aplastic anaemia, unspecified, but is less so for gastrointestinal ulcers and
idiopathic rhabdomyolysis. Tallies for underlying cause are based on one code per death; tallies for total mentions are based on a

summation of codes (not mutually exclusive).
ICD-10 = International Classification of Diseases (10th Revision).

Discussion

To determine trends and assess progress in
preventing deaths related to prescription drugs, vital
statistics data were obtained and drug-related codes
associated with 21000 deaths annually were investi-
gated. Although the media often focus on the “ad-
verse events in therapeutic use” of marketed drugs,
only two codes from this category (anticoagulants
and “other antineoplastic drugs”) met the criterion
of being associated with >21000 deaths per year,
while the codes that accounted for the largest share
of deaths concerned poisoning (overdose) deaths in
which opioids and psychoactive drugs were impli-
cated.

Despite the usefulness of death certificates in
providing national trend data, there are many limita-
tions of their use. With rare exceptions (e.g. metha-
done), ICD codes do not specify individual drugs, so
an important limitation is the inability to obtain
specific drug names as causes on death certifi-
cates.['® This is due to the structure of the codes that

© 2007 Adis Data Information BV. All rights reserved.

group together drugs or drug classes, so that when
drugs are named on death certificates they are not
singularly tallied; their identification is only availa-
ble from the actual certificates. Drug names also are
absent from death certificates because of certifiers’
under-attribution of drug-related deaths. Certifiers
of death may not recognise a drug as a cause of, or as
contributing to, a patient’s death, and when they do,
they sometimes write ‘adverse drug reaction’ with-
out providing the name of the drug on the death
certificate. Furthermore, toxicological data are often
unavailable at the time of death certification al-
though death certificates can be amended to include
subsequent information.

Deaths from diseases that are not always drug-
related (e.g. C. difficile enterocolitis, agranulocyto-
sis and aplastic anaemia, gastrointestinal ulcer
codes) were included because drugs have been iden-
tified as a significant aetiological fraction in these
diseases. However, gastrointestinal ulcers can be
caused by infection with Helicobacter pyloril'” and
rhabdomyolysis can be caused by illegal drugs, al-

Drug Safety 2007; 30 (6)
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cohol and exercise.l'® However, a much lower inci-
dence of acute renal failure, and therefore death, has
been reported with rhabdomyolysis associated with
exercise,!”! and the median age group of death of
75-79 years'¥ is more consistent with a drug-related
aetiology than with other risk factors. Without the
actual certificates (or data mining of them) it is not
possible to determine how frequently drugs are men-
tioned for these and other disorders with significant
drug-related causes.

Although an attempt was made to restrict the data
to prescription drugs, the structure of ICD codes
mixes legal and illegal drugs together (e.g. narcotics
and psychodysleptics) and this made such restriction
difficult. Many deaths could be the result of mixing
drugs and/or alcohol together and many could be
due to intentional overdose. Furthermore, calcula-
tion of rates by drug or drug class was not able to be
performed because of the lack of specific drug
names and lack of drug use denominator data. How-
ever, the trend in the dispensing of prescription
drugs during this period was an increase (33% in-
crease between 1998 and 2003),?% as was that for
the sales of opioids,?!! so prescribing increases
probably account, in part, for the overall increase in
the numbers of deaths. This also appears to be the
case with methadone, in which prescriptions have
increased with the increase in deaths.[?!23! Never-
theless, the 55% increase in deaths for the selected
ICD-10 codes during this 5-year period exceeds the
predicted percentage increase based on overall pre-
scription drug dispensing.

The increases reported herein are similar to re-
sults from other studies that have shown recent
upward trends in drug overdose deaths.?3! In New
Mexico, the population rate of unintentional pre-
scription drug overdose deaths increased by 179%
from 1994 to 2003.%*1 Of all deaths caused by
prescription drugs in this State, 77% were caused by
opioid painkillers, 34% by tranquillisers and 26% by

© 2007 Adis Data Information BV. All rights reserved.

antidepressants. Recent reports in the medical litera-
ture and news media of an increase in methadone-
related diversion, abuse and deaths?'-23! are also
consistent with the large percentage increase nation-
ally in methadone overdose deaths reported herein.
According to a recently available study by the
NCHS using 2004 death certificate data,?®! the num-
ber of deaths associated with methadone use in the
US rose to 3849, a 390% increase from the number
in 1999. Other prescription drugs, such as ox-
ycodone (oxycontin) and fentanyl, (aggregated with
other drugs in ICD-10 code X42, accidental poison-
ing by and exposure to narcotics and psychodyslep-
tics [hallucinogens]) have also attracted reports and
media attention about abuse and death associated
with overdose.?!?327-291 Also, the large percentage
increase in deaths from C. difficile enterocolitis is
consistent with recently published studies indicating
increases in the severity of this disorder.[ 639

Surveillance of drug-related deaths would be
aided if physician certifiers included specific drug
names on death certificates when drugs have caused
or contributed to death. Surveillance also could be
improved if data mining of death certificates for
individual drugs was performed. Based on death
certificate data, certain drugs and drug classes, espe-
cially the opioids (e.g. narcotics, methadone),
psychoactive drugs (e.g. antidepressants,
amfetamines), anticoagulants and drugs causing or
contributing to C. difficile enterocolitis (primarily
antibacterials) are related to large and increasing
numbers of deaths and should be considered in
strategies for the prevention of such deaths.
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