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Abstract. To democratize access to Brazil’s DATASUS hospitalization data, we
built a conversational agent that provides natural language responses to Por-
tuguese questions. The agent uses a LangGraph and Llama 3.1:8B workflow
to translate questions into SQL, achieving 100% end-to-end success and 82.9%
execution accuracy on a 52-query benchmark. However, performance on com-
plex queries dropped to 58.3%, revealing limitations in the LLM’s multi-step
reasoning for multi-table analytical operations. Our work validates this stateful
agentic approach and establishes a reproducible baseline for future extensions,
including model benchmarking, domain-specific fine-tuning, and query decom-
position strategies.

Resumo. Para democratizar o acesso aos dados de hospitalização do DATA-
SUS, criamos um agente conversacional que fornece respostas em linguagem
natural para perguntas em português. O agente usa um fluxo com LangGraph
e Llama 3.1:8B para traduzir perguntas em SQL, alcançando 100% de su-
cesso de ponta a ponta e 82,9% de acurácia de execução em um benchmark
de 52 consultas. Contudo, o desempenho em consultas complexas caiu para
58,3%, revelando limitações no raciocı́nio de múltiplos passos para operações
analı́ticas multi-tabela. Nosso trabalho valida esta abordagem agêntica com
estado e estabelece uma baseline reproduzı́vel para extensões futuras, incluindo
benchmarking de modelos, fine-tuning de domı́nio especı́fico e estratégias de
decomposição de consultas.

1. Introduction
Access to reliable health data is essential for supporting research, guiding public policies,
and improving healthcare management. In Brazil, DATASUS1 provides one of the most
comprehensive open data repositories on hospitalizations, mortality, and epidemiological
indicators. However, interacting with these databases requires technical knowledge or
navigating complex data portals, which limits their accessibility to non-technical users.

In this context, recent initiatives aim to bring process analysis closer to non-
technical users through more accessible interfaces. [Yeo et al. 2022] highlight the use
of natural language processing for process mining queries in healthcare, eliminating the
need for advanced programming knowledge. In Brazil, for example, the chatbot Ana,

1https://datasus.saude.gov.br/



proposed by [Chagas et al. 2023], had as its main functions symptom screening and pro-
viding reliable information to the population, combating misinformation regarding the
COVID-19 pandemic.

Although conversational systems based on Artificial Intelligence (AI) have the
potential to expand access to complex information, their application in healthcare still
faces significant obstacles. [Kavaz et al. 2023] point out that most interfaces using na-
tural language processing remain limited to simplified scenarios, achieving only spe-
cific results and lacking the flexibility for more sophisticated analyses. In healthcare,
[Laymouna et al. 2024] show that, despite gains in accessibility and efficiency, chatbots
still face barriers linked to usability, user trust, and ethical dilemmas related to privacy
and equity.

Despite these limitations, there is still a lack of systems that enable direct, flexible
access to structured health data in Brazil. To address this gap, we propose a conversatio-
nal agent that allows natural language querying of hospitalization records obtained from
DATASUS. We used a Large Language Model (LLM) to translate queries into SQL, achi-
eving promising accuracy in simple queries, though complex ones remain challenging,
highlighting the need for improved reasoning strategies. Our proposed approach is des-
cribed in Section 2. Section 3 details the obtained results. The last section outlines our
contributions, limitations, and future directions.

2. Proposed Solution

2.1. Data gathering and processing

We developed an ETL pipeline to process 23,792,498 SIH/SUS records from Rio Grande
do Sul (2008–2023), extracted via PySUS.

Using Polars2 for transformation, data were organized into a Star Schema with
Admissions as the fact table and dimensions including Hospital, Municipalities, CID10,
and Obstetrics. Official DATASUS and IBGE3 dictionaries (procedures, diagnoses, mu-
nicipality codes) were incorporated for semantic consistency.

Loading used PostgreSQL with batch insertion and primary/foreign key cons-
traints to ensure referential integrity. Figure 1 shows a partial view of the schema:
SIH/DATASUS tables in white and support tables in blue.

Figure 1. Partial database schema. Admissions fact table and its dimensions.

2.2. Solution Architecture

To address the accessibility challenge of querying DATASUS data, we developed a con-
versational agent that employs an agentic workflow with LangGraph providing stateful

2https://pola.rs/
3https://www.ibge.gov.br/



orchestration to translate Portuguese queries into SQL, execute them against PostgreSQL,
and return natural language responses (Figure 2).

The pipeline comprises six stages: (1) Table Discovery, (2) Table Selection via
LLM to reduce schema context, (3) Schema Retrieval of metadata for selected tables,
(4) SQL Generation with domain-aware prompts, (5) Self-Correction using error feed-
back loops, and (6) Execution & Response Generation in natural language.

Figure 2. Agent workflow: LLM-driven tasks (gray), database operations (blue),
and validation (green).

3. Experiments
The evaluation benchmark consists of 52 queries by complexity4: simple, single-table;
moderate, 1–2 tables with ICD-10/temporal functions; complex, 2–4 table JOINs. Perfor-
mance was measured using three metrics: Success (valid SQL executed without errors),
Component Matching (CM), and Execution Accuracy (EX) [Yu et al. 2018]. Table 1
shows overall 100% success, 82.9% EX, and 67.9% CM.

Table 1. Performance on 52-query evaluation set.

Tier Queries CM EX Success
Simple 22 89.5% 94.7% 100%
Moderate 17 61.9% 85.7% 100%
Complex 12 41.7% 58.3% 100%
Overall 52 67.9% 82.9% 100%

4. Final Remarks
This work presents a conversational agent using Llama 3.1:8B and LangGraph to query
DATASUS hospitalization data, achieving 82.9% execution accuracy overall and 58.3%
on complex queries, revealing limitations in multi-step reasoning for multi-table opera-
tions. Four extensions are planned: (i) LLM benchmarking comparing multiple models
using in-context learning techniques [Zhang et al. 2023]; (ii) Domain fine-tuning on Por-
tuguese NL→SQL pairs grounded in DATASUS semantics to internalize domain-specific
priors [Sun et al. 2024, Lee et al. 2023]; (iii) Query decomposition using sub-query ve-
rification to reduce cascading errors [He et al. 2024, Wang et al. 2023]; and (iv) Expert-
validated ground truth with public-health professionals following benchmark best practi-
ces [Lee et al. 2023].

4The code and benchmark of 52 queries are available at https://tinyurl.com/2kcnbrbz.
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