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Biomedical Knowledge Integration for Pre-trained LMs

• (domain) pre-trained language models (PLMs) lack structured knowledge

– PLMs are pre-trained on large unstructured free text, even domain variants

• Existing efforts for enriching PLMs with external knowledge rely on an 

auxiliary knowledge-driven training objective/regularization

– costly full model fine-tuning

– limited utilization of knowledge from multiple sources

– focus on general domain knowledge while neglecting domain-specific knowledge

• To address these issues, we propose DAKI.

– Diverse Adapters for Knowledge Integration



Adapters

• Adapter

– simple & light-weight neural network

– within a large pre-trained base model

• For NLP, the base is usually a PLM, e.g., BERT

– placement defines two paradigms

• Adapter training

• Adapters instead of full model training

– sequential fine-tuning and multi-task learning cause 
catastrophic forgetting and dataset imbalance

– flexibility & parameter-efficiency

Figure 1: Adapter module.



DAKI

• Base PLM

– ALBERT-xxlarge-v2

• Pre-trained adapters

– diverse sources

– independently pre-

trained

• Knowledge Controller

– attention-based

– adaptively activate 

adapters

Figure 2: Architecture of DAKI.



Adapters Pre-training

• Knowledge-specific adapters

– Knowledge Graph Adapter (KG)

– Disease Adapter (DS)

– Semantic Grouping Adapter (SG)

• Pre-training tasks

– link prediction

– masked language modeling

– multiclass classification 

Table 1: Statistics of the datasets for pre-training KG, DS, SG. The
formats are triples, passages, and textual definitions with labels,
respectively.



Experiments

• Knowledge-driven biomedical NLP tasks

– Question Answering (QA)

– Natural Language Inference (NLI)

– Named Entity Recognition (NER)

• Setup

– input packed as sequence

– DAKI, or PLM, as Encoder

– Embeddings for [CLS] used for prediction



Experiments

Table 2: Performance of DAKI over downstream tasks.
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