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BACKGROUND
• In nonrandomized studies examining treatment comparisons, 

propensity scores (PS) are frequently used to account for 
measured confounding. 

• As part of this methodology, the PS distribution is typically 
reviewed, and, in a practice commonly referred to as “trimming,” 
patients with a PS in the areas of nonoverlap and/or with extreme 
PS values may be excluded with the aim of improving validity. 
Likewise, sample reductions can result from use of a PS-matching 
algorithm. 

• Regardless of the PS method used, patients can be excluded from 
both the study treatment group and the comparator group. 

• In studies examining safety events, trimming or excluding patients 
can lead to an incomplete safety profile of the treated patients and 
reduce the generalizability of results. 

• It has been recommended that information on treated patients who 
were excluded from the analysis be presented to provide a more 
complete understanding of the study population.1 

OBJECTIVE
• By performing a targeted literature review, we aimed to quantify the 

PS methods used in nonrandomized safety cohort studies in recent 
years and determine if summary information is provided on the 
trimmed or excluded patients.

METHODS
• A targeted review was conducted in PubMed using the key term 

“propensity score” for years 2014 and 2015 in the following six 
leading pharmacoepidemiology journals: 

– American Journal of Epidemiology

– Drug Safety

– Epidemiology

– European Journal of Epidemiology

– Journal of Clinical Epidemiology

– Pharmacoepidemiology and Drug Safety

• Articles were included if they were nonrandomized cohort studies 
with the principal objective of examining treatment safety and 
presented results from a PS analysis using the following PS 
methods: stratification, matching, regression adjustment, or inverse 
probability weighting. The PS analysis could have served as a 
primary, secondary, or sensitivity analysis. 

• In addition, each study was evaluated to determine if any sample 
reduction/trimming occurred. If so, details on the sample reduction 
and summary information on patient characteristics and safety 
outcomes for the overall population and the excluded population 
were extracted. 

• The review was conducted in January 2016. Two independent 
reviewers examined each article to determine eligibility and 
classification. In the event of a conflicting review, a third opinion 
determined eligibility. 

Table 2.   Sample Sizes in the Overall and PS-Matched Sample

Articles That Used  
PS Matching Sample Size (Study Drug + Comparator)

Article Overall Sample PS-Matched Sample 

Badillo R, et al.3 43,438 (13,626 + 29,812) 12,684 (6,342 + 6,342)

Cardwell CR, et al.4 17,880 (4,282 + 13,598) 3,784 (1,892 + 1,892)

Connolly JG, et al.6 29,397 (5,230 + 24,167 ) 10,450 (5,225 + 5,225)

Conover MM, et al.7 71,875 (26,927 + 44,948) 51,160 (25,580 + 25,580)

Gillespie IA, et al.8 9,101 (1,168 + 7,933) 2,322 (532 + 1,790)

Graham DJ, et al.9 88,957 (74,824 + 14,133) 58,350 (46,680+ 11,670)

Mack CD, et al.10 3,660 (1,565 + 2,095) Not available

Nielsen NM, et al.13 1,531,832 (16,234 + 1,515,598) 70,200 (16,028 + 54,172)

Romanelli RJ, et al.14 16,364 (5,156 + 11,208) 8,470 (4,235 + 4,235)

Sohn M, et al.15 403,345 (6,510+396,835) 28,316 (6,236 + 22,080)

Weinhandl ED, et al.17 7,791,072 (15,635 + 7,775,437) 46,899 (15,633 + 31,266)

Wood ME, et al.18 4,204 (375 + 3,829) 1,095 (365 + 730)

Zhou EH, et al.19 58,617 (3,964 + 54,653) 19,820 (3,964 + 15,856)

Table 1.  Articles Included in Qualitative Synthesis and PS  
Method(s) Used

Article PS Method(s) Used
Antoniou, et al.2 Regression adjustment

Badillo R, et al.3 Matching

Cardwell CR, et al.4 Matching

Chang HY, et al.5 Weighting

Connolly JG, et al.6  Matching

Conover MM, et al.7 Matching, weighting

Gillespie IA, et al.8 Matching

Graham DJ, et al.9 Matching, stratification

Mack CD, et al.10 Matching, weighting

Mehta S, et al.11 Regression adjustment

Mines D, et al.12 Stratification

Nielsen NM, et al.13 Matching

Romanelli RJ, et al.14 Matching

Sohn M, et al.15  Matching

Swanson SA, et al.16 Regression adjustment

Weinhandl ED, et al.17 Matching

Wood ME, et al.18 Matching, regression adjustment

Zhou EH, et al.19 Matching

Figure 1. Journal Source of Articles Identified With “Propensity 
Score” in the Targeted PubMed Search (2014-2015)
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DISCUSSION AND CONCLUSIONS 
• When PS trimming is conducted in safety cohort studies, 

researchers often report information on the overall and analysis 
(e.g., PS-matched) sample without presenting information on the 
excluded patients, thus missing an important piece of information 
when evaluating the study’s generalizability and a treatment’s 
safety profile. 

• When patients on the study treatment are excluded/trimmed 
because of difficulty in obtaining relevant comparator patients 
(particularly with PS matching), safety information, such as the 
crude incidence rate or prevalence (with 95% confidence interval), 
can still be obtained on these excluded individuals. 

– This can be especially important for patients with a high 
probability of receiving the study treatment. A high incidence or 
prevalence of a safety outcome with a narrow confidence interval 
may provide important safety signals that a root cause analysis 
or more targeted safety study is needed. 

• However, when PS methods are used as a secondary or sensitivity 
analysis, it may be less important to report this information if the 
primary analytic methods did not exclude patients. Further research 
should be conducted to account for the type of analysis (i.e., 
primary vs. secondary) when reviewing this literature. 

• Despite the limitations of our small targeted review, this qualitative 
synthesis provides a general sense of information reported in 
recent pharmacoepidemiology studies involving PS analysis.  

Figure 3. Summary of PS Methods

Note:  Each method was counted separately in studies presenting multiple 
analyses involving different PS methods. 
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• A total of 59 articles were identified in the PubMed search. As 
shown in Figure 1, most (42%) were from Pharmacoepidemiology 
and Drug Safety, followed by Epidemiology (20%) and the 
American Journal of Epidemiology (19%), with the remaining 
studies found in the other targeted journals.

• Of the 59 articles identified in the PubMed search, 18 articles 
were eligible for qualitative synthesis (Figure 2, Table 1). The 
majority were excluded as methods articles (24 articles), reviews 
(4 articles), or editorials (6 articles). Seven articles were excluded 
because they were not a safety cohort study or did not include 
results from the PS analyses (Figure 2). 

Figure 2. PRISMA Flow Diagram for Literature Review

PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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Summary of PS Methods and Sample Size Reduction
• PS matching was used by 13 articles, making it the most 

frequently used method among the 18 eligible articles, 
followed by regression adjustment (4 articles) and inverse 
probability weighting (3 articles); stratification was 
implemented in 2 of the articles (Table 1). Note that 4 articles 
applied more than one PS method (e.g., reported a primary 
and secondary analysis using different PS methods).

• Only a single article performed PS distribution trimming 
when using PS weighting, regression adjustment, or 
stratification analysis. The single article trimmed percentiles 
in a stratified analysis.12 

• Of the articles that used PS matching, the sample size of the 
treatment group and the comparator group were commonly 
reduced as part of the matching algorithm. In some articles, 
the reduction of sample size for the treatment group was 
more than 50% (Table 2).

• Additionally, two articles that used PS-matching methods 
trimmed the overall population prior to implementing the 
matching algorithm. 

Summary of Reported Patient Characteristics and 
Safety Outcomes 
• When PS matching was used, researchers commonly reported 

patient characteristics on the overall sample and the PS-
matched sample; in addition, seven (54%) reported safety 
comparative analysis using the overall sample (e.g., hazard 
ratio of the safety event) (Figure 3).

• The one article that performed PS distribution trimming in a 
stratified analysis reported patient characteristics and safety 
outcome information (i.e., prevalence) by treatment group for 
what seemed to be the overall sample.  

• Across all methods, no article reported summary statistics on 
demographics or safety outcomes specifically on the 
excluded/trimmed patients.
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