Int. J. Med. Sci. 2019, Vol. 16 630

%L'JH [VYSPRING
VS

INTERNATIONAL PUBLISHER
Research Paper

International Journal of Medical Sciences
2019; 16(5): 630-635. doi: 10.7150/ijms.30739

Clostridium difficile Infection Risk with Important
Antibiotic Classes: An Analysis of the FDA Adverse
Event Reporting System

Chengwen Teng!2, Kelly R. Reveles!3, Obiageri O. Obodozie-Ofoegbul?2, Christopher R. Freil4”
L}

Pharmacotherapy Division, College of Pharmacy, The University of Texas at Austin, San Antonio, TX, USA

Pharmacotherapy Education and Research Center, Long School of Medicine, University of Texas Health-San Antonio, San Antonio, TX, USA
South Texas Veterans Health Care System, San Antonio, TX, USA

University Health System, San Antonio, TX, USA

Ll .

P4 Corresponding author: Christopher R. Frei, PharmD, FCCP, BCPS, Director, Pharmacotherapy Education and Research Center, Long School of Medicine,
University of Texas Health-San Antonio, 7703 Floyd Curl Dr., MSC-6220, San Antonio, TX 78229; email: freic@uthscsa.edu

© Ivyspring International Publisher. This is an open access article distributed under the terms of the Creative Commons Attribution (CC BY-NC) license
(https:/ / creativecommons.org/licenses/by-nc/4.0/). See http:/ /ivyspring.com/ terms for full terms and conditions.

Received: 2018.10.16; Accepted: 2019.02.08; Published: 2019.05.07

Abstract

Introduction: Antibiotic use is an important risk factor for Clostridium difficile infection (CDI). Prior
meta-analyses have identified antibiotics and antibiotic classes that pose the greatest risk for CDI
however, CDI epidemiology is constantly changing and contemporary analyses are needed.

Objectives: The objective of this study was to evaluate the association between CDI and
important antibiotic classes in recent years using the FDA Adverse Event Report System (FAERS).

Methods: FAERS reports from January 1, 2015 to December 31, 2017 were analyzed. The Medical
Dictionary for Regulatory Activities (MedDRA) was used to identify CDI cases. We computed the
Reporting Odds Ratios (RORs) and corresponding 95% confidence intervals (95%Cl) for the
association between antibiotics and CDI. An association was considered statistically significant when
the lower limit of the 95%CI was greater than 1.

Results: A total of 2,042,801 reports (including 5,187 CDI reports) were considered, after
inclusion criteria were applied. Lincosamides (e.g., clindamycin) had the greatest proportion of CDI
reports, representing 10.4% of all lincosamide reports. CDI RORs (95%Cl) for the antibiotic classes
were (in descending order): lincosamides 46.95 (39.49-55.82), monobactams 29.97 (14.60-61.54),
penicillin combinations 20.05 (17.39-23.12), carbapenems 19.16 (15.52-23.67), cephalosporins/
monobactams/carbapenems 17.28 (14.95-19.97), cephalosporins 15.33 (12.60-18.65), tetracyclines
7.54 (5.42-10.50), macrolides 5.80 (4.48-7.51), fluoroquinolones 4.94 (4.20-5.81), and
trimethoprim-sulfonamides 3.32 (2.03-5.43).

Conclusion: All antibiotic classes included in the study were significantly associated with CDI.
Lincosamides (e.g., clindamycin) had the highest CDI ROR among the antibiotics evaluated in this
study.
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Introduction

Clostridium difficile infection (CDI) is a great
public health concern in hospital and community
settings. In the first decade of the twenty-first century,
United States hospitals noted a profound increase in
CDI incidence [1]. Since then, national standards
required hospitals to implement effective infection

control interventions and antimicrobial stewardship
programs to prevent CDI. Nationally-representative
studies now indicate that CDI rates among hospital-
ized patients might be declining [2]. With the decline
in CDI incidence in hospitals, there appears to have
been a concurrent shift to community-onset CDI [3].
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A rich and diverse intestinal microbiota prevents
CDL disruption of microbiota, especially due to
antibiotic use, can lead to loss of colonization
resistance and proliferation of C. difficile [4,5]. Anti-
biotic exposure is the most important risk factor in
both hospital and community-onset CDI [6-8]. In
previous meta-analyses conducted between 1988 and
2009, clindamycin, fluoroquinolones, and cephalo-
sporins had the highest CDI risks [6-8].

Given the change in CDI epidemiology in recent
years, more recent data are needed to evaluate the
current CDI associations with various antibiotics. The
FDA Adverse Event Reporting System (FAERS)
provides recent data on CDI and antibiotics [9]. The
objective of this study is to evaluate CDI associations
with antibiotics using FAERS data from 2015 to 2017.

Methods

Data Source

FAERS is a publicly available database organ-
ized into Quarterly Data Files, which contain adverse
event reports that were submitted to United States
Food and Drug Administration (FDA) [9]. FAERS
data include patient demographic information (age
and sex), drug information (drug name, active
ingredient, route of administration, and drug’s
reported role in the event), and reaction information.
Each report lists a primary suspected drug with one
or more adverse reactions and may include other
drugs. Clinical outcomes, such as death and
hospitalization, may also be reported.

Study Design

FAERS data from January 1, 2015 to December
31, 2017 were obtained from the FDA. Some adverse
event reports were submitted multiple times with
updated information. Therefore, duplicate reports
were removed by case number, with the most recent
submission included in the study. Reports containing
drugs which were administered in oral, subcutane-
ous, intramuscular, intravenous, and parenteral
routes were included in the study, while other routes
of administration were excluded.

Drug Exposure Definition

Each antibiotic was identified in the FAERS drug
files by generic and brand names listed in the
Drugs@FDA Database [10]. Only drugs with a
reported role coded as “PS” (Primary Suspect Drug)
or “SS” (Secondary Suspect Drug) were included in
this study [11]. Antibiotics with less than three CDI
reports were excluded from the data analysis [12].

Adverse Drug Reaction Definition

FAERS defines adverse drug reactions using

Preferred Terms from the Medical Dictionary for
Regulatory Activities (MedDRA). MedDRA includes
a hierarchy of terms, which are (from the highest to
the lowest) System Organ Classes (SOC), High Level
Group Term (HLGT), High Level Term (HLT),
Preferred Term (PT), and Lowest Level Term (LLT).
Standardised MedDRA  Queries (SMQs) are
groupings of MedDRA terms, usually at the PT level,
which relate to an adverse drug reaction. Pseudo-
membranous colitis (SMQ), including Preferred
Terms “Clostridial infection”, “Clostridial sepsis”,
“Clostridium bacteraemia”, “Clostridium colitis”,
“Clostridium difficile colitis”, “Clostridium difficile
infection”, “Clostridium test positive”, “Gastroenter-
itis clostridial”, and “Pseudomembranous colitis”
were used to identify CDI cases [13]. “Clostridium
difficile sepsis”, which is a Lowest Level Term, was
also used in the study.

Statistical Analysis

A disproportionality analysis was performed by
calculating Reporting Odds Ratios (RORs) and
corresponding 95% confidence intervals (95%CI) for
the association between CDI and each antibiotic class
or individual antibiotic [14]. ROR was calculated as
the ratio of the odds of reporting CDI versus all other
events for a given drug, compared with these
reporting odds for other drugs present in FAERS [14].
An association was considered to be statistically
significant if the 95%CI did not include 1.0 (see Table
1 for the calculation of ROR and CI) [14]. A higher
ROR suggests a stronger association between the
antibiotic and CDI. A subgroup analysis was
performed on patients who were 65 years or older and
patients less than 65 years old. The Cochran-Armitage
Trend Test was used to assess a change in the trend of
CDI reports in patients who took fluoroquinolones
from 2004 to 2017. Data analysis was performed using
Microsoft Access 2016, Microsoft Excel 2016
(Microsoft Corporation, Redmond, WA), SAS 9.4, and
JMP Pro 13.2.1 (SAS Institute, Cary, NC).

Table 1. A two by two contingency table for a drug (A) — ADR
(X) combination

ADR (X) Other ADRs Total
Drug (A) a b atb
Other drugs c d c+d
Total atc b+d at+b+c+d

t ADR = adverse drug reaction; ROR = (a/b)/(c/d); 95% Confidence Interval (CI) =
eIn(ROR)+1.96V(1/a+1/b+1/c+1/d)

Results

After inclusion and exclusion criteria were
applied and duplicate reports were removed, FAERS
contained a total of 2,042,801 reports from January 1,
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