
In 2018, ASCO published a guideline on 
how clinicians should manage immune-
related adverse events (irAEs) in cancer 
patients treated with immune checkpoint 
inhibitors (ICPis).1 

Background and Objectives Methods

Conclusion

Recommendations were based on informal 
consensus due to a lack of “high-quality” 
evidence. 

Our objective was to determine whether 
DOC Search, a cloud-based AI search 
engine, could be used to rapidly 
determine if any new evidence matches 
the inclusion criteria of the guideline 
(see Table 1). 

(checkpoint block*[tiab] OR checkpoint inhibit*[tiab] 
OR Programmed cell death 1 receptor/antagonists 
and inhibitors [mesh] OR PD-1 inhibit*[tiab] OR PD1 
inhibit*[tiab] OR programmed cell death protein 1 
inhibit*[tiab] OR PD-1 block*[tiab] OR PD1 block*[tiab] 
OR programmed cell death protein 1 block*[tiab]  anti-
programmed death[tiab] OR antiprogrammed death [tiab] 
OR Anti-PD-1[tiab] OR Anti-PD1 [tiab] OR”nivolumab” 
[Supplementary Concept] OR nivolumab[tiab] OR 
Opdivo[tiab] OR bms936558[tiab] OR bms-936558[tiab] 
OR mdx1106[tiab] OR mdx-1106[tiab] OR ono4538[tiab] 
OR ono-4538[tiab] OR “pembrolizumab” [Supplementary 
Concept] OR pembrolizumab[tiab] OR Keytruda[tiab] OR 
lambrolizumab[tiab] OR mk-3475[tiab] OR mk3475[tiab] 
OR “pidilizumab” [Supplementary Concept] OR 
Pidilizumab[tiab] OR ct-011[tiab] OR ct011[tiab] OR 
Med10680[tiab] OR AMP-514[tiab] OR REGN2810[tiab] 
OR PDR001[tiab] OR BGB-A317[tiab] OR Antigens, 
CD274/antagonists and inhibitors [Mesh] OR PD-L1 
inhibit* [tiab] OR PDL1 inhibit* [tiab] OR programmed 
death-ligand 1 inhibit* [tiab] OR PD-L1-block*[tiab] OR 
PDL1-block*[tiab] OR programmed-death-ligand-1-block* 
[tiab] OR anti-programmed death-ligand 1 [tiab] OR 
antiprogrammed death-ligand 1 [tiab] OR Anti-PD-L1 [tiab] 
OR Anti-PDL1 [tiab] OR “atezolizumab” [Supplementary 
Concept] OR Atezolizumab[tiab] OR tecentriq[tiab] OR 
mpdl-3280a[tiab] OR mpdl3280a[tiab] OR rg-7446[tiab] 
OR rg7446[tiab] OR “avelumab”[Supplementary 
Concept] OR Avelumab[tiab] OR msb-0010718c[tiab] 
OR msb0010718c[tiab] OR “durvalumab”[Supplementary 
Concept] OR Durvalumab[tiab] OR medi-4736[tiab] OR 
medi4736[tiab] OR CTLA-4 Antigen/antagonists and 
inhibitors [Mesh] OR CTLA-4 inhibit*[tiab] OR CTLA4 
inhibit*[tiab] OR cytotoxic T-lymphocyte antigen 4 inhibit* 
[tiab] OR CTLA-4 block*[tiab] OR CTLA4-block*[tiab] OR 
cytotoxic-T-lymphocyte-antigen-4-block*[tiab] OR Anti-
Cytotoxic T-lymphocyte antigen 4 [tiab] OR anti-CLTA4 
[tiab] OR anti-ctla-4 [tiab] OR “ipilimumab” [Supplementary 
Concept] OR Ipilimumab[tiab] OR yervoy[tiab] OR 
strentarga[tiab] OR bms-734016[tiab] OR bms734016[tiab] 
OR mdx-010[tiab] OR mdx010[tiab] OR mdx-101[tiab] OR 
mdx101[tiab] OR MDX-CTLA-4[tiab] OR “tremelimumab” 
[Supplementary Concept] OR Tremelimumab[tiab] OR 
Ticilimumab[tiab] OR cp-675*[tiab] OR cp675*[tiab] OR 
“avelumab” [Supplementary Concept] OR avelumab OR 
msb0010718c [tiab] OR msb-0010718c [tiab])
AND
(“Drug-Related Side Effects and Adverse Reactions”[Mesh] 
OR Immune-mediated[tiab] OR Immune-specific[tiab] OR 
idiosyncratic drug reactions[tiab] OR immune-related[tiab] 
OR imARs[tiab] OR imAR[tiab] OR imAEs[tiab] OR 
imAE[tiab] OR treatment related[tiab] OR “Long Term 
Adverse Effects”[Mesh] OR adverse effects [sh])

Figure 1. ASCO Guideline 
search string

Figure 9. DOC Search: Automated email notifications

Figure 4. DOC Search: Expanded query for narrowing results of search for new evidence

Want to try DOC Search?
URL: https://search.doctorevidence.com/ 

Username: ASCO@drevidence.com 
Password: demo123# (expires April 2, 2019)

Or email: help@doctorevidence.com
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Additional terms covering the outcomes of interest were added to better focus the yield, and the search was broadened to include ASCO 
meeting abstracts and official RSS feeds, in addition to PubMed.

Figure 2. DOC Search: Terms used to replicate guideline string 

Figure 3. DOC Search: Query details for a single term

DOC Search employs robust ontology mapping—including UMLS, ASCO’s proprietary taxonomy, and more—avoiding the need for complex 
search strings (see Figure 2 versus Figure 1).
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Figure 5. DOC Search: Evidence types and publication time distributions

Figure 7. DOC Search: Linked studies and publications – one-dimensional scatter plot 
(beeswarm plot) of the items that mention each other in either the title, abstract, or metadata

Figure 6. DOC Search: Proportion of relevant 
articles based on title/abstract screening

Figure 8. DOC Search: Automated term-
index of co-occurring terms categorized as 
characteristics, interventions or outcomes

Since the guideline search was conducted, we identified 689 new references using DOC Search. Of 
these, 75% were from PubMed, 24% from ASCO, and 1% from official RSS feeds.

Limiting the results further within DOC Search 
indicated that 81 (12%) were likely to be relevant 
based on title only. Of these, manually screening 
title/abstracts indicated that 67 (83%) were highly 
relevant.

The most frequently reported cancer was melano-
ma and the most frequently reported intervention 
for the treatment of irAEs was corticosteroids. An 
important value of the co-occurring terms is that 
they help to identify if the new evidence addressed 
the key PICO elements.

Interrelated publications, news sources, trial registrations etc are automatically linked, which can be 
used to further investigate and identify relevant evidence.
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Query details show the ontologies used, definitions, synonyms, and if specified, descendants of a term (i.e., 
lower-level terms in the hierarchy).  

• Developing a query in DOC 
Search, even for this complex 
topic, was much easier than the 
traditional approach. 

• The machine learning and natural 
language processing technology 
provided real-time analysis and 
automated term indexing of 
search results, improving our 
understanding of the rapidly 
changing evidence landscape. 

• Overall this assessment 
demonstrated that an AI search 
engine can rapidly update the 
evidence base for guidelines.

• Use of ontology mapping provides an important step toward establishing living guidelines that 
continuously update treatment recommendations.
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  Table 1. Guideline PICO Criteria

Population

Adult patients with cancer receiving 
treatment with immune checkpoint 
blockade inhibitors alone (not in 
combination with chemotherapy)

Intervention
Corticosteroids; immunosuppressive 
therapy; dose modification or 
discontinuation of therapy; organ-
specific management,
including hormone replacement, 
disease-modifying antirheumatic
drugs (DMARDs), plasmapheresis, 
hospitalization, consultation
to subspecialties, and best 
supportive care

Outcome

Hospitalization, discontinuations of 
immunotherapy due
to AE, AE-related morbidity or 
mortality, organ dysfunction based 
on
organ system affected, required 
treatment due to irAEs, retreatment
with immunotherapy, recovery from 
AEs, and health-related quality of life

Study design Systematic reviews, consensus 
guidelines, clinical studies

Exclusion 
criteria

Articles were excluded from the 
guideline systematic review if they 
were editorials, commentaries, 
letters, news articles, narrative 
reviews, or published in a non-
English language.


