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Oncology patients report complex drug-side effects interactions months (or 
years!) before official recognition – how can we detect these signals earlier?  



Prior work on Inspire community forum

• Research team new what drug-symptom 
associations to search for (e.g. hypohidrosis)

• Focused only on skin-related side effects
• Required manual labeling to train 

DeepHealthMiner to detect posts related to 
side-effects

[Ransohoff et. al., 2018]



be patient with yourself…i second the 
Zofran recommendation with Gleevec 

because smell was potent 

I can’t say for sure it’s the Gleevec or it’s 
the overlap of the two chemos, but I can 
say that I would not be at all surprised if 
it was the Gleevec...for the first month I 

had sort of a strange smell in my nose, if 
that makes sense. Kind of a dank, wet 

dog kind of smell

drug: gleevec
drug_canonical: imatinib

side effect: parosmia
temporal weight: 1.0

confidence:0.9
community support:0.6

confounders: [chemotherapy]

verifier score: 0.0
Novel Association! 

Imatinib
nausea, 28.6
fatigue,24.4
rash, 20.0

1st Hypothesis: Tyrosine Kinase 
Pathway Disruption in Olfactory 

Processing
Imatinib's inhibition of multiple 

tyrosine kinases (ABL, c-Kit, PDGFR) 
may disrupt cellular signaling 

pathways critical for olfactory neuron 
function.

2nd Hypothesis: Shared Gustatory-
Olfactory Dysfunction

Parosmia may represent the olfactory 
component of a broader 

chemosensory disruption, given that 
imatinib already causes documented 
dysgeusia in 3-13% of patients (van 

der Werf et al., 2017).

Parasmia still not formally 
associated with imatinib (2022)patients discuss affected smells 

with imatinib (pre-2018)
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Overview of Echo



Explorer Agent

r/cancerr/AskDocs r/immunotherapy …



Analyzer Agent

"dabrafenib": [
{
”year”:2013,
“symptom”:”sun sensitivity",
“symptom_official:”photosensitivity",
“confounders”:[”trametinib”],
“temporal_weight”:1.0,
“strength”:0.6,
“community”:0.0
}...]



Verifier Agent

"dabrafenib": [
{
”year”:2013,
“symptom”:”sun sensitivity",
“symptom_official:”photosensitivity",
“confounders”:[”trametinib”],
“temporal_weight”:1.0,
“strength”:0.6,
“community”:0.0
}...]

VISUAL IMPAIRMENT score=11.49 (FAERS n=483)
VISION BLURRED score=9.49 (FAERS n=323)
HYPERSENSITIVITY score=5.82 (FAERS n=113)

No photosensitivity à score = 0
Novel Association??



New safety information re: photosensitivity added 10 years later!



Proposer Agent

"dabrafenib": [
{
”year”:2013,
“symptom”:”sun sensitivity",
“symptom_official:”photosensitivity",
“confounders”:[”trametinib”],
“temporal_weight”:1.0,
“strength”:0.6,
“community”:0.0
}...]

Photoproduct Formation Hypothesis:
Dabrafenib may form UVA-absorbing 
photoproducts when exposed to 
ultraviolet radiation, similar to 
the mechanism established for 
vemurafenib [Eberlein et. al., 
2020]. 

Test this by exposing dabrafenib to 
UVA radiation in vitro and measuring 
spectrofluorometric changes, then 
applying the drug and irradiated 
metabolites to cultured 
keratinocytes to assess cytotoxicity 
differences.



Result 1: Comparing Explorer Agents

• Smaller LMs underperform simple baseline in symptom extraction
• General low recall à patient bias to discuss rare symptoms on forums



Result 2: Novel Associations



Result 2: Novel Associations



Result 3: Confounding Variables



4 case studies showing ”early warning”
pre-2017

2018





Takeaways

1. Today’s language models can better understand subtleties in 
patient experiences

2. Social media can be more timely than trial data / EHRs!
3. Future work: expand to more patient discussion forums and 

non-oncology drugs
• What happens when Reddit/other forums get filled with AI-generated content?


