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Objective: Toassess the feasibility of using International
Classification of Disease code (ICD-9) to ascertain the
prevalence, seriousness, and preventability of adverse

drug reaction (ADRs).

Methods: A retrospective study between the years
1982 and 2005 was conducted at King Khaled
University Hospital (KKUH), Riyadh, Saudi Arabia
to examine the ICD-9 codes assigned on discharge
to identify ADRs. A list of the ICD-9 codes related
to ADRs were identified. These codes were entered
into the hospital computer program at the study site
to identify corresponding patients’ medical records.
The total number of patients admitted to the hospital
each year was identified to calculate the prevalence of
ADREs, and descriptive analysis was also conducted.

Results: A total of 89 patients were identified and
included. Drug classes commonly associated with ADR
include hormones and synthetic substitutes (14.6%),
followed by primary systemic agents (13.5%). Almost
50% of cases had chronic conditions and use other
drugs when the ADR had occurred. The majority of
the ADRs were type A (54%) “preventable,” while
39% were type B “non preventable,” and only 6% were
type C “occur with long term use.” The prevalence
per year ranged from 0.07% in 1993 to 0.003% in
1999.

Conclusion: Identifying ADRs causing hospital
admission by using ICD-9 coding system is easy and
practical. However, under or inaccurate recording of
ICD-9 codes may be a limitation to the use of such
an important tool.
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he World Health Organization (WHO) defines

adverse drug reaction (ADR) as “a response to
a drug which is noxious and unintended, and which
occur in doses normally used in man for prophylaxis,
diagnosis or therapy of disease or for modification of
physiological function.”" The United States Food and
Drug Administration (FDA) use the following definition
of serious ADR: “a serious adverse events (event relating
to drug or device) is one which the patient outcome is
death, life threatening (real risk of dying), hospitalization
(initial or prolonged), disability (significant, persistent,
or permanent), congenital abnormality or require
intervention to prevent permanent impairment or
damage.”! In previous studies, it has been estimated
that 3-8% of hospital admissions are related to ADRs,
and up to 20% of all hospitalized patients experience
an ADR.*® In addition to their impact on patient
outcome and quality of life, ADRs may also have a
significant impact on health costs, in part arising from
an increase in length of hospital stay.® Identification
of ADRs on a routine basis has been relatively
ineffective. Spontaneous reporting is the most widely
used technique but it identifies only 5%”'° of events
and even as low as 0.1% incidence in one Saudi study."
Prospective, manual chart review is more effective but is
too costly and labor intensive to be routinely used.'"'?
Retrospective chart review offers the advantage of being
effective in identifying ADRs with the use of limited
resources. However, the quality of information from
retrospective chart review method is inconsistence. One
method for detecting ADRs is using the International
Classification of Disease code (ICD-9). A number of
published studies used the ICD-9 for detecting specific
condition such as hyponatremia,'® complicated peptic
ulcer disease,'* myopathy and rhabdomylosis resulting
from the use of lipid-lowering drugs" and vaccine
related adverse events.’® The findings of these studies
were conflicting. Some suggest that ICD coding could
overestimate, or underestimate the presence of certain
medical conditions, others found high levels of accuracy
comparing hospital medical records with ICD codes
and recommended its use for surveillance purposes.'*?!
International Classification of Disease code is designed
for classification of morbidity and mortality information
for statistical purposes and for indexing of hospital
records by disease and operations, for data storage and
retrieval. International Classification of Disease code
were originally developed to classify and code mortality
data, such as from death certificates. In its expanded
“clinical modification” (ICD-CM), it has come to be
used for morbidity (illness and disease) data in a broad
range of settings, such as inpatient and outpatient
clinic records, physician offices, and other surveys. The
concept of extending the ICD-9 for use in hospital
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indexing was originally developed in response to a need
for a more efficient basis for storage and retrieval of
diagnostic data.”” The aim of this study was to assess the
feasibility of using ICD-9 to ascertain the prevalence,
seriousness, and preventability of ADRs.

Methods. This is a retrospective study covering the
period between the years 1984-2005 conducted at
King Khaled University Hospital (KKUH) a tertiary
referral center in the Kingdom of Saudi Arabia. The
hospital uses ICD-9 for inpatient admission only
were each patient episode is coded by coding clerks
according to the diagnosis given by the medical staff.
If no diagnosis is available, the clerk will examine the
notes to establish a suitable code to the case. A list of
the ICD-9 codes related to ADRs was identified by one
of the researchers using the original book of the ICD-9
CM 4th Edition.”® The E codes identified (E930.0-
E949.9) included correct drug properly administered
in therapeutic or prophylactic dosage as the cause of
any adverse effect including allergic or hypersensitivity
reaction and excluded accidental overdose of drug,
wrong drug gave or took in error, accident in technique
of administration of drug or biological substance such as
accidental puncture during injection or contamination
of drug, and administration with suicidal or homicidal
intent or intent to harm. In addition, codes 995.0
(other anaphylactic shock), 995.1 (ancioneurotic
edema), 995.2 (unspecified ADR due to drug or
biological substance), 995.3 (allergy unspecified), 995.4
(shock due to anesthesia), and 995.8 (other specified
adverse effect not elsewhere classified) were considered
related ADRs and hence identified. These codes were
entered by medical records personal into the Health
Information Service computer program at the study
site to identify corresponding patients’ medical records.
The study parameters were as follows: 1) Number of
patient who were diagnosed to have an ADR, 2) Type of
ADR, 3) Drugs involved in an ADR, 4) Seriousness of
the ADR (resulting in deaths, hospitalization, resulting
in persistent or significant disability, incapacity, or life
threatening), and 5) ADR preventability. When judging
preventability, ADRs were classified into 4 types.' Type
A reaction are those that result from an extension of the
drug’s pharmacological activity and hence considered
preventable, Type B reactions are those events that have
no relationship to the drug’s pharmacological activity
and are unpreventable, Type C reaction associated with
long term drug use may be considered preventable and
they are related to the drug’s pharmacological properties
such as corticosteroids induced Cushing syndrome, and
Type D carcinogenicity and teratogenecity.'

A data collection form was designed based on the
US Food and Drug Administration ADR reporting
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form* and the Yellow cards of the British National
Formulary.” All data collected were checked for accuracy
and completeness, coded, and entered into Microsoft
Excel and descriptive analysis such as percentage, mean,
median were conducted as appropriate.

Results. A total of 193 files were identified, 159 had
the E code (E930.0-E949.9), and 34 had unspecified
code (995.2). Fifty-eight files were missing and 29 of
the E files were not included due to incorrect coding
(21 cases) or incorrect code entry 5 cases and 3 cases
had no ADRs, and 19 files of the unspecified 995.2 were
also not included. Thus, in total 89 files were included
in the study 82 had the E-code and 6 had unspecified
code 995.2 and one patient had 2 codes so the total
number of the reactions were greater than the total
number of patient having the reaction. Forty percent of
identified cases were men. A high percentage of patients
(almost 50%) had chronic conditions and used other
medications (other than that causing the ADR) when
the ADRs had occurred (Table 1).

The median age of the study population was 29 years
ranging from one month old to 80 years, 22 (24.7%) of
the identified cases were children (under the age of 18).
The prevalence per year was calculated as the number
of patient admitted due to ADRs divided by the total
number of patient admitted per year. The total number
of patients admitted to the hospital each year (from
1984-2005) was identified by one of the researchers
with the help of computer department at study site. It
was possible to collect information on ADRs using the
ICD-9 classification back to year 1984. From 1984-
1990 the total number of patients admitted was not
available. From year, 2000-2005 there was no ADR
documentation using the ICD-9 system. Therefore, the
prevalence was only estimated from year 1991-1999. It
ranges from 0.07-0.003% (Table 2).

Drug classes commonly associated with ADRs
include hormones and synthetic substitutes (14.6%)
especially anterior pituitary hormone then insulin then
adrenal cortical steroids, followed by primary systemic

Table 1 - Characteristics of the study population.

Characteristics Men Women Total
Number 40 49 89
Median age 31.1 27.9 29.36
Mean duration of stay 10.5 (1-81) 8.63 (1-43) 9.46 (1-81)
in days (range)

Patient with chronic 22 (24.7) 22 (24.7) 44 (49)
conditions (%)

Patients using other 19 (21.3) 22 (24.7) 41 (46)

medications (%)

agents (13.5%) as anti-allergic and anti-emetic then
anti-neoplastic and immunosuppressant then acidifying
agents followed by anticonvulsant and anti-parkinson
especially hydantion derivatives although the unspecified
agents have the higher percentage compared with other
agents (Table 3). Most common ADR was allergic
reaction, followed by CNS disturbance (Table 4). Forty-
eight (54%) of ADRs were considered preventable type
A reactions, 35 (39%) were non-preventable or type B
reactions, 5 (6%) were due to long term drug use or type
C reactions (all type C reactions were due to long term
use of corticosteroids). Type A have been traditionally
considered preventable since they are predicted and are
an extension from the drug’s pharmacological activity
and type C although occur with long term use may
be considered preventable as it is related to the drug’s
pharmacological properties (Table 5)." Serious ADRs
according to the FDA definition involved all of the 89
included patients; there were 80 (90.5%) admissions
due to serious ADRs. In other cases, serious ADRs had
a prolonged hospitalization (n=9, 10.7%), of which 4
cases were life threatening without increase in length of
stay. Hospitalization with serious ADRs accounted for a

Table 2 - Prevalence of adverse drug reactions cases per year.

Year Cases Total admission Prevalence %
1984 1 No filing

1985 1 No filing

1986 5 No filing

1987 8 No filing

1988 3 No filing

1989 8 No filing

1990 7 No filing

1991 11 26408 0.04
1992 17 27625 0.06
1993 19 27730 0.07
1994 5 14889 0.03
1995 1 24408 0.005
1996 1 5574 0.02
1997 No case

1998 No case

1999 1 34828 0.003
2000 No case

2001 No case

2002 No case

2003 No cases

2004 No case

2005 No case
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Table 3 - Drug class commonly associated with adverse drug reactions.

E-Code Class No.of (%) Type of adverse drug reaction
cases

E947* Other unspecified drug and medical substance. 14 (15.7) 57% allergy, 21% CNS

E932 Hormones and synthetic substitutes 13 (14.6) 31% Cushingoid features, 23 % hypoglycemia, 31%
gynoclogical problems

E933 Primary systemic agents 12 (13.5) 42% CNS, 25% allergy

E936 Anticonvulsant and antiparkinson drug 10 (11.2) 36% CNS, 36% Allergy

E934 Agents primarily affecting blood constituents 7 (7.9) 71% GI

E930 Antibiotics 6 (6.7) 50% of reactions are allergy

E935 Analgesia, antipyretic, and antirheumatics 6 (6.7) 40% GI, 40% allergy

995 Unspecified 6 (6.7) 100% allergy

E931 Other anti-infective 3 (3.4) All are allergic reactions

E939 Psychotropic agents 3 (3.4) CNS

E942 Agents primarily affecting cardiovascular system 3 (3.4) Sexual dysfunction, GI, and metabolic

E946 Agents primarily affecting skin and mucous membrane, 2 (2.2) Cushingoid and allergy

ophthalmological, otorhinolaryngological, and dental drugs

E937 Sedative and hypnotics 1 (1.1) CNS

E943 Agents primarily affecting GI system 1 (1.1) CNS

E945 Agent primarily acting on smooth and skeletal muscle and 1 (1.1) Urinary retention

respiratory system

*Drug as an exogenous source of injury, CNS - central nerves system, GI - gastrointestinal

Table 4 - Types of adverse drug reactions (ADR).

Table 5 - Preventability of adverse drug reactions.

ADR type No. of cases (%) Characteristics Type A Type B Type C
p Number 48 35 5
Allergy 30 (33.7)
General 21 (23.6) Male 23 14 3
Anaphylactic shock 6 6.7) Female 25 21 2
Angiodema 2 (2.25)
Vasculitic drug reaction 1 (1.1)
Table 6 - A length of .
CNS disturbance* 16 (19.1) verage length of sty per year
Abnormal movement 5 (5.6)
Behavioral disturbance and hallucination 3 (3.4) Year Average length of stay (days)
Psychosis 2 (2.25) 1984
Excessive sleep 2 (2.25) ? /
Tonic clonic convulsion 2 (2.25) 1985 4
Restlessness 1 (1.1)
Extrapyramidal signs 1 (1.1) 1986 8.2
Drug induced cerebral ataxic 1 (1.1) 1987 18
Hemorrage 9 (10.1) 1988 3
1989 5.8
GI symptomst 9 (10.1)
1990 7.7
Cushing syndrome 4 (4.5) 1991 9.4
Hypoglycemia 4 (4.5) 1992 95
Blood disorders 4 (4.5) 1993 11
Hyperstimulation syndrome 2 (2.25) 1994 6
1995 7
Immunological 2 (2.25)
1996 17
Others 12 (13.5) 1999 7

*CNS - central nerves system, TGI - gastrointestinal
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From 2000-2005 the average length of stay data were missing




Adverse drug reactions related hospitalization identified by discharge ICD-9 codes ... Al-Malag et al

total length of stay over the study period ranging from
3-209 days per year with average length of stay 56.9 day
per year (Table 6).

Discussion. Adverse drug reactions are an important
cause of hospital admission worldwide and result in a
large economic burden on health care costs. In Saudi
Arabia, there is a limited research in such an important
area which was the main reason for conducting this
study as we have a strong belief that our culture and
nature may affect the occurrence and type of the
ADRs in our population. Many of the results of this
study were consistent with published studies and some
differ. Our results suggest that drug classes commonly
associated with ADR include: hormones and synthetic
substitute’s especially anterior pituitary hormone then
insulin then adrenal cortical steroids. This is consistent
with a published study conducted by Moor et al'
although, others* had non-steroidal anti-inflammatory
drugs on top of the list. According to the current study,
patients experiencing ADRs were mainly adult and
fewer were pediatrics or elderly while other studies'*
reports that the adverse events populations were elderly.
Possible explanation could be that most of the drugs
causing ADRs are hormones which are mainly used in
the adulthood age rather than pediatrics or geriatrics.
Our study was consistent with others that patients took
more medications (46%) and are more often female.!!
Hospital admissions resulting from ADR in published
trials are of a metabolic, hematologic, or gastrointestinal
nature, however, in our study allergy and CNS adverse
events are predominant followed by hematologic or
gastrointestinal, again possibly due to the nature of the
drugs used. Regarding preventability, we found that
approximately 60% of identified ADRs are considered
preventable. Thisisinaccordance with other publications
which found preventability ranging from 3-59%.%»
The high rate of prevented ADRs may suggests that not
much thought is given to prevention measures at the
study site. Simple measures such as regular review of
prescriptions, the use of computerised prescribing, and
the involvement of pharmacists in assessing prescribing
behaviour may all reduce the burden caused by ADREs.
The average length of stay associated with ADRs was
9.5 days per year which was comparable to published
figures of 11.3 days per year.!" At the study site, the
stay cost per patient per day is 1000-1500 Saudi Riyals
(SAR) in the general ward room and SAR 4000-5000
in Intensive Care Unit room (year 2005). Although it
was not the main aim of this study to estimate the total
cost implications of ADRs, it reasonable to suggest that
a substantial amount of money is spent on managing
ADRs yearly.

Various studies have been undertaken worldwide to
identify prevalence of ADRs, however, the methods of

these studies were inconsistent limiting the applicability
of their findings. The reported prevalence of ADRs
related admission using prospective and retrospective
studies ranges from 3-8%.>> The results of this study
indicate that ADRs prevalence ranged annually from
0.003-0.07%. A possible explanation could be that
using ICD-9 system could results in underestimating
of ADRs prevalence because of poor documentation or
inappropriate use of ICD-9 coding. There are no ICD-9
codes indicating ADR from year 2000-2005 which also
supportsourassumptionasitisveryunlikely thatnoADR
cases occurred during this period. There is a considerably
high prevalence (with respect to the remaining years) in
year 1993 and there is almost no documentation after
1999. The differences in prevalence between years could
be due to the fact that in certain years there was more
emphasis from the administrative authority at the study
site to use ICD-9 codes appropriately. Administrative
databases have clear advantages in terms of availability,
cost- effectiveness, and are often large enough to provide
adequate population sizes for measuring drug exposure
and rare medical events.’*'* A study of narcotic drugs
at 2 acute hospitals found that non of the 21 cases
discovered included an ICD code appropriate to the
diagnosis, which was also a problem in our study; as we
found that there were ADRs cases with no appropriate
ICD-9 coding, which underestimate the prevalence.
The reason for that could be as mentioned in Farhan
et al”” study that only 60% of the medical records are
of good quality regarding documentation and coding.

us, main limitations to use ICD codes for identifying
ADRs is that the diagnosis may be inaccurate since
physicians may believe that ICD codes are used only
for administrative purposes, and hence they are less
concerned with accurate coding or simply use these
codes inappropriately.

As the limitation of any retrospective study design
there were many missing information that could not be
retrieved or missing files. However, a strong point of this
study is that ICD-9 code was narrowed to be more drug
oriented, by using E codes related to drug events, and
hence the ability to detect incidents that were adverse
drug events would be improved as suggested by Cox et
al.?

In conclusion, the use of IC-9 codes system is
practical and has much potential to help in identifying
ADRs, however, it is underutilized. Future research
should explore how we can increase the efficiency of
using administrative databases such as ICD-9 codes.
There is a need also to examine the best way for ADRs
reporting from the viewpoints of healthcare providers.
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