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Abstract

An embedding-based approach for acronym disambiguation in German was developed using a combination of
large language model (LLM) prompts and the MedBERT.de model without human-annotated training data. Both
zero-shot and few-shot prompting techniques were employed with the Generative Pretrained Transformer model,
GPT-4o, to generate training examples for the creation of embedding spaces, which were then indexed using
Faiss (Facebook Al Similarity Search) for a nearest-neighbor search. Each embeddings-based search for three
distinct acronyms in context identified the closest long-form resolutions based on distances between embeddings.
Acronym disambiguation achieved a maximum accuracy of 0.69 [0.64-0.73], which was comparable to the baseline
accuracy of 0.65 [0.61-0.69] obtained using LLMs. However, synthetic training examples characterized by zero-shot-
prompting to build the embedding spaces resulted in a lower accuracy of 0.46 [0.41-0.50], in comparison to few-shot
prompting of synthetic clinical narratives. The results underscore the challenge of accurately disambiguating
acronyms in real-world clinical narratives without human-labeled data and highlight the contextual complexity
involved.
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1. Introduction

Short forms, i.e., abbreviations and acronyms, are typically found in technical language, such as in
narrative content of electronic health records. Compact language expressions are often preferred
by clinicians to quickly and concisely communicate and document information about patients. The
drawbacks of short forms are a decrease in readability and an increase in ambiguity [1]. A systematic
review covering the past 30 years, conducted on the readability of patient information, such as discharge
instructions or educational health information in various clinical specialties, showed that the reading
level of clinical information was too high for patients [2]. Consequently, resolving short forms could be
one of the steps taken to increase readability for patients. Correct disambiguation can only be achieved
using natural language processing (NLP) methods that are sensitive to the surrounding context. In 2024, a
systematic scoping review on the processing of short forms in clinical narratives with NLP [3] illustrated
the need for further research on this topic in languages other than English. Additionally, embeddings-
based methods have demonstrated state-of-the-art performance in disambiguating short forms in
English clinical texts. These methods leverage embedding representations to position semantically
similar n-grams close to one another, facilitating information retrieval. However, building effective
machine learning (ML) models for this task is expensive, as it relies on datasets annotated by domain
experts.

The aim of this paper was to investigate the use of large language models (LLMs) to generate silver-
standard training examples for a special form of short forms, viz. acronyms, and create embedding
spaces with these examples. Silver-standard annotations are defined as automatically generated training
labels that approximate gold-standard annotations. A clinical text corpus, used as a test set, was
applied to gauge the applicability of this method. Three research questions guided the focus of this
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investigation: (i) Is the application of embeddings with an LLM-generated training set feasible for
acronym disambiguation? (ii) What difference does a zero-shot vs. few-shot application of LLM prompts
have on the training set, and consequently on the performance results? (iii) How does the performance of
embeddings for acronym resolution compare to a straightforward LLM-based disambiguation approach?

2. Related Work

For the generation of silver-standard annotation, Li et al. [4] compared both zero-shot and few-shot
synthetic data generation for a variety of openly available datasets for text classification tasks, such
as news and reviews, to gauge the classification performance. With BERT [5] and RoBERTa [6]
models, the trained models in few-shot scenarios seem to always outperform zero-shot labels, and
real-world data would almost always outperform models trained on synthetic datasets. Kruschwitz and
Schmidhuber [7] analyzed the possibility of creating synthetic datasets in English for online toxicity
detection. The authors summarized that while the method seems promising for further research, it did
not improve the classification task compared to applying original (human annotated) data. For acronym
disambiguation in English clinical narratives, Adams et al. [8] used contextualized word representations,
Gaussian embeddings, and a Bayesian skip-gram model to improve short-form expansion, resulting in a
performance of weighted mean F1-scores of 0.69 for the MIMIC-III [9] dataset, and 0.51 for the CASI
(Clinical Abbreviation Sense Inventory) [10] dataset. Jaber and Martinez [11] outperformed Adams et
al. [8] on the CASI dataset by using a masked language modeling approach with three pretrained BERT
models, and incorporating context and expansions without fine-tuning, achieving 0.99 in accuracy.

3. Data

3.1. Clinical Narrative Dataset

Clinical narratives from cardiology, dermatology, and oncology departments of KAGes, an Austrian
hospital network, were used to create training and test sets for acronym disambiguation. For the creation
of the dataset, a rule-based approach was applied, [\s[A-Z][A-Z0-9]{2}\s], to extract ambiguous
two-letter acronyms with a context width of 100 characters, with the matching acronym placed in the
middle. The dataset comprised three two-letter acronyms (“AP”, “HT”, “VA”) with multiple senses per
acronym. The created training set, applied for the creation of the synthetic dataset in the next step,
consisted of two examples of acronyms in context from clinical narratives per possible target sense. The
test set consisting of 500 contextual examples had already been applied for acronym disambiguation

with LLMs [12], denoted as the German 3A dataset.

3.2. Synthetic Training Dataset

Two training datasets were created by prompting the language model GPT-4o0 (release: gpt-40-2024-08-
06) from OpenAl with the application programming interface (API). The choice of language model was
informed by a prior study on acronym resolution, which had found GPT-4 to be the best-performing
among four LLMs [12]. We created two separate training datasets in order to investigate the effect
of zero-shot vs. few-shot prompting on the results, i.e., prompting without examples vs. prompting
with examples. The prompts for both datasets were identical except for the addition of examples in
the few-shot (two-shot) prompt, e.g., “Generate 50 snippets that are 100 characters long each, in German.
Each snippet should use the acronym “AP” in the middle, and correspond to the long form “Alkalische
Phosphatase”” The prompts were executed six times for each long form, due to LLM response length
constraints, so that a total of 300 examples per long form could be obtained. Each prompt required the
creation of 50 examples with a length of approximately 100 characters each with the acronym appearing
in the middle of the example, approximately after 50 characters. The target sense for the acronym was
included in the prompt for accurate context creation. The context of the 100 characters was required to
be similar to clinical narrative documentation practices in German, with incomplete sentences, use of



short forms, laboratory results, etc. This aimed to descriptively create similar contexts in comparison
to clinical narratives for the synthetic datasets. The few-shot prompt included two examples per long
form from the training dataset. Each row of the dataset consisted of a unique row number, the acronym,
the target sense, and the synthetic example context.

4. Methodology

4.1. Pre-processing

Input texts processed for embedding generation and embedding search were uniformly processed.
Any characters outside of [a-zA-Z0-9u46A0UR-] were replaced with whitespace characters, and
whitespaces collapsed, so that consecutive whitespaces, created by pre-processing, were removed.

4.2. Embedding Space Generation

Prior to building the index, each short form was replaced with the corresponding long form in each
synthetic example via reverse substitution to facilitate the resolution of acronyms during an embedding-
based search. For 5-gram and 10-gram decomposition of the synthetic training dataset, two 768-
dimensional embedding spaces were built, each for zero-shot and few-shot created examples, and the
resulting vectors were indexed using Faiss [13]. The language model MedBERT.de [14] was applied to
create the embedding spaces, because the language model was created with a large corpus of German
medical documents and achieved state-of-the-art results in a variety of NLP tasks’.

4.3. Search Procedure

For each acronym, a context-based search in the embeddings spaces was performed. All possible long
forms found as possible senses in the corresponding clinical narrative dataset were recorded in a lookup
table prior to starting the search. For disambiguation, the complete 100-character context around the
indicated acronym was used for the search. Distances recorded for the nearest neighbors for each
example were grouped to calculate the mean distance per possible acronym resolution. The mean
embedding distance values were ordered in ascending order. The shortest mean distance resulted in the
long form classification, i.e., the long form was assigned as the resolution candidate.

4.4. Evaluation

Two domain experts annotated the long forms assigned for correctness, i.e., the labels “correct” or
“incorrect” were allocated for all acronym resolutions part of the German 3A dataset. The evaluation
of the results was performed with the metric accuracy and a 95% confidence interval (CI). The metric
accuracy was calculated by dividing the number of correctly labeled long forms by the total number of
annotations in the dataset, while the 95% CI provided a measure of statistical significance for comparisons
with other baselines, i.e., previously published works.

4.5. Baseline Comparison

The best-performing run in previous results [12], i.e., prompting for the resolution of acronyms with
GPT-4, was used as a baseline comparison. The baseline aimed to resolve acronyms in a single step, where
the placeholders “ACRONYM” and “CONTEXT” were substituted with the corresponding information
from clinical narratives. The complete baseline zero-shot prompt: “What is the resolution of the acronym
ACRONYM in the following clinical context: CONTEXT. The answer should be kept short and concise. The
acronym resolution should be given out in the following format: short form, long form. The answer should
not contain any further explanations.”

'https://huggingface.co/GerMedBERT/medbert-512



5. Results

In Table 1, the performance results for this acronym disambiguation task were listed. The inter-
rater agreement was calculated for the test set, i.e., a Cohen’s kappa « of above 0.9 indicates a high
agreement between the annotators [15, 16]. The various ways to generate silver-standard labels
significantly impacted the performance between zero-shot and few-shot prompting techniques, based
on the confidence intervals. Few-shot prompting for silver-standard labels generally resulted in higher
accuracy compared to zero-shot prompting. Across prompt types and n-gram decompositions, the
maximum accuracy of 0.69 was recorded for a 5-gram embedding space with few-shot synthetic training
examples. However, this did not result in a statistically significant improvement compared to the baseline
of 0.65, which consisted of prompting GPT-4 in a zero-shot manner directly for the disambiguation of
the acronyms.

Table 1
Accuracy and 95% confidence interval (Cl) for acronym resolution of the German 3A dataset via training data
generated with zero-shot and few-shot prompting techniques.

Method Prompt Type n-gram Accuracy 95% CI

Embeddings zero-shot 5-gram 0.45 [0.41 — 0.50]
few-shot 5-gram 0.69 [0.64 — 0.73]
zero-shot 10-gram 0.47 [0.43 — 0.52]
few-shot 10-gram 0.67 [0.63 —0.72]

LLM baseline [12] zero-shot 0.65 [0.61 — 0.69]

6. Discussion

6.1. Research Questions

6.1.1. Is the application of embeddings with an LLM-generated training set feasible for
abbreviation disambiguation?

While the application of embeddings with an LLM-generated training set is feasible for abbreviation
disambiguation, the results do not yet yield performance levels adequate for deployment in a clinical
context, e.g., for the disambiguation of acronyms in discharge summaries. The performance results
achieved similar results to Adams et al. [8], although Jaber and Martinez [11] have shown that even
better acronym disambiguation would be possible. However, both publications used real-world datasets
in English, i.e., they did not use synthetically created training datasets. Consequently, similarly to related
works in other domains by Li et al. [4] and Kruschwitz and Schmidhuber [7], the use of on-premise
datasets, labeled by annotators, would probably offer higher performance results, but at the cost of
human annotation hours.

6.1.2. What difference does a zero-shot vs. few-shot application of LLM prompts have on the
training set, and consequently on the performance results?

From the performance results, a statistically significant improvement (95% CI) was achieved for the
use of few-shot prompting, i.e., by only introducing the same two examples into each prompt. Syn-
thetic examples for zero-shot prompts often included wording unrepresentative for clinical narratives,
including nonsensical hallucinated information that did not adhere to the initial prompt, and was in
large proportions dissimilar to real-world clinical text, e.g., “Herzton haufen alternierende Molmyklene,
rhythmische Herzton [...]” (heart sound heap alternating Molmyklene, rhythmic heart sound). Typical
errors included hallucinated words and phrases, non-adherence to length requirements (often generat-
ing less than the required 100 characters), and while abbreviations were used in a minor number of



cases, the majority of information was written out in full sentences, which might have been the largest
difference between the zero-shot and few-shot examples. Conversely, the variability in all examples
were given, i.e., no examples repeated themselves and were unique for each silver-standard dataset.
In the few-shot prompted synthetic dataset, these erroneous effects were still there, although less in
comparison to the zero-shot approach, and the examples largely similar to real-world clinical narrative
datasets. An example here would be the following: “Sattigung auf 96%, pulsierender HT, BD leicht erhiht,
kein sezernierendes Exanthem, temp. norm” (saturation at 96%, pulsating heart sound, blood pressure
slightly elevated, no secreting exanthem, temperature normal).

6.1.3. How does the performance of embeddings for acronym resolution compare to a
straightforward LLM-based disambiguation approach?

The straightforward LLM-based approach slightly underperformed compared to the best performing
results for embeddings-based acronym resolution, but without statistical significance based on the
confidence intervals. With the rapid advancements in LLM technology and considering that the baseline
method did in fact reach 0.98 in accuracy for a subset of the CASI dataset in English, future LLMs would
probably outperform the German 3A dataset baseline. From a resources perspective, the creation of the
embedding spaces, indexing and search procedures were far less resource-intensive in comparison to
the computational and memory resources needed, if one had to train and prompt LLMs on premise.

6.2. Error Analysis

A summary error analysis of acronym disambiguation revealed that for zero-shot prompted synthetic
examples, the context was too dissimilar to real-world clinical narrative datasets. As a result, in
30% of nearest-neighbor searches, no nearest neighbor could be found and therefore no resolution
candidate was chosen. For few-shot prompted training examples, all embedding searches found a
resolution candidate. Reporting similarities of clinicians in clinical narratives, negation variations, and
discontinuous spans made distinctions particularly challenging in the embedding space.

6.3. System Limitation

One limitation of this embeddings-based approach was that prior to starting the disambiguation, any
possible long forms of the short forms need to be known, so that the embedding space included
representative examples for each long form. To explain, a search with the context around the acronym
“HT” for “Herzton” would have been found, because the generated examples contain that sense. If a
search was performed for the acronym “HT”, but with the resolution “Hydroxytryptamin” as part of
“5-HT Rezeptor”, an abbreviation for seratonin receptors, this sense would not have been found as this
was not part of the list of possible senses. The latter case had no negative impact on model performance,
as this sense was not represented in the German 3A dataset. Another limitation was the restriction to
two-letter abbreviations. Even though these indicate high ambiguity contextually based on previous
results [12], a larger and more diverse dataset would have been more representative for the acronym
disambiguation capability of the embeddings-based approach.

7. Conclusion and Outlook

We presented a method to create synthetic training datasets for clinical narratives, labeled automatically
by LLMs, to be used as input for an embeddings-based acronym disambiguation task. The results
demonstrate acceptable performance sufficient for initial deployment testing with German clinical
narratives. Embeddings-based acronym resolution shows great promise. In future investigations, other
methods for acronym resolution will be investigated for the same dataset, which is interesting due to
the high ambiguity of acronyms. One possibility would be the annotation of a subsection of clinical



narratives by human annotators to compare the performance, when the embedding space is trained on
the same real-world dataset.
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