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• To quantify using an automated search strategy the extent to which literature is 
readily available to explore evidence about potential drug-outcome associations 

DATA 
• Two methods to access data (Figure 1): 

• Search Method 1 – RISmed (publicly available R-package) to 
search/download English content from PubMed that has the “Humans” 
MeSH tag and specific drug-condition tags or terms in title/abstract 

• Search Method 2 – Query copy of U.S. National Library of Medicine® 
(NLM) MEDLINE looking for articles with specific drug-condition tags 
 
 
 
 
 
 
 
 
 
 
 
 

 
EVALUATED SET OF DRUGS & CONDITIONS 
• Identified “all drugs” as MeSH codes with >=100 patient exposures in Truven 

Health MarketScan® Commercial Claims & Encounters Database in year 2015 
• Identified “all conditions” as MeSH codes with >=100 MEDLINE articles, 

associated with qualifier “chemically induced”, and not used for animal 
research/experimentation 

• Summarized patterns of published evidence across: 
• “all drugs” / “all conditions”  
• subgroup analysis based on “all drugs” / 23 conditions* of 

pharmacovigilance interest (Trifirò et al.) 
 

*  While there are 23 conditions, “Cardiac valve fibrosis” did not have a good 
MeSH map and was not explored while “Aplastic anemia/pancytopenia” was 
split into 2 conditions 
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Background 

• Table 1 shows of the possible pairs how many had 1+ article 
 
 
 
 
 
 
 

 
 
  

 
 
 

• Graph 1 shows when using the 3 search strategies for the 23 conditions of 
pharmacovigilance for every drug how many have 1+ articles 
• The strategies are subsets of one another; co-occurrence with qualifiers 

is within co-occurrence, which is within the broad search 
• The greatest proportions of drug covered for each search strategy: 

• Broad:  83% Depression 
• Co-Occurrence:  51% Drug Eruptions 
• Co-Occurrence with Qualifiers: 25% for thrombocytopenia   

• Suicide and Confusion get associated with many more drugs using the 
broad search but much less when using the MeSH tags 

• For >50% of drug-condition pairs of potential pharmacovigilance interest, our 
automated literature approach could not identify any published evidence (either 
supporting or refuting a potential association) – meaning <50% of the time can a 
patient/physician find any publication associated to a pair 

• A limitation is equal weight was given to all drug-condition pairs as well as no 
judgement of the quality of the evidence is made 

• Understanding where evidence is currently unavailable can support researchers 
in prioritizing future research 

• Literature provides evidence from a variety of sources (e.g. clinical trials, 
case reports, observational studies, etc.) 

• Even though the number of published studies on drug safety has increased 
considerable in the last years, we believe many drug-condition pairs have 
not been investigated 

SEARCHING FOR EVIDENCE 
Evidence was assessed by 3 search strategies with varying degrees of sensitivity:   
1. Broad PubMed Search – leveraging Search Method 1 to identify all publications 

returned by searching for a given drug-condition pair 
2. Co-occurrence of MeSH Terms – leveraging Search Method 2 selection of all 

publications in which both the drug and condition MeSH tags were found 
3. Co-occurrence of MeSH Terms with Adverse Event Qualifiers – same as above 

but drug qualified with “adverse effects” and  conditions   “chemically induced” 
(Avillach et al.) 

 

SEARCH EXAMPLE 
Using PMID 26948245 in Abstract 1 as an example of an article that meets both 
search strategies for D000069283-“Rituximab” & D009503-“Neutropenia” 

TABLE 1 – Pairs of Drug-Condition with One or More Publications By Search Type 

Evidence Type  
(n pairs, %) 

All Drugs &  
All Conditions  

(721 conditions  
& 998 drugs) 

All Drugs &  
23 Conditions 
(23 conditions  
& 998 drugs)  

Drug and Condition Pairs 719,558 (100%) 22,954 (100%) 

Broad PubMed Search 216,241 (30%) 10,772 (47%) 

Co-occurrence of MeSH Terms 132,109 (18%) 6,673 (29%) 

Co-occurrence of MeSH Terms 
with Adverse Event Qualifiers 

37,179 (5%) 2,681 (12%) 

FIGURE 1 – Published Literature Search Strategies  

1. Broad PubMed Search –  
[Red Highlights] Selected not only for the 
MeSH tags but for the MeSH name text 
found in the title and abstract 

2. Co-occurrence of MeSH Terms –  
[Blue Highlights] Contains both MeSH tags 

3. Co-occurrence of MeSH Terms with Adverse 
Event Qualifiers – [Green Highlights] 
Contains both MeSH tags with qualifiers 

 
ABSTRACT 1 – Example PubMed Article with 

Meets Both Search Criteria for “Rituximab” & 
“Neutropenia” 

Contact: evoss3@its.jnj.com 
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GRAPH 1 - % of Broad Pubmed Search Drugs with Evidence for 23 
Conditions of Interest 
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