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OpenAI can process vast amounts of laboratory data and 
provide real-time, accurate interpretations. This automation 
not only reduces the burden on laboratory staff but also en-
hances the overall efficiency and accuracy of the diagnostic 
process.

The interpretation of laboratory results involves analyz-
ing numerous parameters, such as blood counts, biochemical 
markers, microbiological cultures, and genetic tests. Each 
parameter requires careful analysis, taking into account the 
patient’s medical history, symptoms, and other relevant fac-
tors. OpenAI’s advanced algorithms can learn from vast da-
tabases of medical knowledge and integrate this information 
to generate meaningful interpretations, taking into account 
various contextual factors that might affect the results.

INTERPRETATION OF 
LABORATORY RESULTS 

THROUGH COMPREHENSIVE 
AUTOMATION OF MEDICAL 

LABORATORY USING OPENAI

K u a n y s h   K a d i r k u l o v
Doctoral Student of Big Data Analytics*

A i s u l u  I s m a i l o v a
Associate Professor *

A l i y a  B e i s s e g u l
Smart Lab Kazakhstan LLP

Abay ave., 109/8, Almaty, Republic of Kazakhstan, 050000
S a n d u g a s h  S e r i k b a y e v a 

Corresponding author 
Doctor of Philosophy (PhD)

Department of Information Systems
L. N. Gumilyov Eurasian National University

Satpayev str., 2, Astana, Republic of Kazakhstan, 010000
E-mail: inf_8585@mail.ru 

D i n a r a  K a z i m o v a
PhD, Dean Faculty of Mathematics of Information Technologies

Department of applied mathematics and computer science** 
G u l m i r a  T a z h i g u l o v a 

Doctor of Pedagogical Sciences
Department of "Transport and Logistics Systems"**

*Department of Information Systems
Saken Seifullin Kazakh Agrotechnical University

Zhenis ave., 62, Astana, Republic of Kazakhstan, 010011
**Karaganda Buketov University 

Universitetskaya str., 28, Karaganda, Republic of Kazakhstan, 100000

In modern medicine, laboratory 
tests play an important role in the 
diagnosis, treatment and monitoring 
of patients. However, the volume and 
complexity of the data obtained can 
create challenges for interpreting the 
results. In this paper, we present a 
study on the application of integrated 
automation of a medical laboratory 
using OpenAI for a more accurate and 
effective interpretation of laboratory 
results.

Interpreting laboratory results 
through integrated automation using 
artificial intelligence (AI) and other 
digital technologies automatically 
analyzes and interprets laboratory 
results. This approach aims to 
streamline the process of interpreting 
laboratory results and provide more 
accurate, consistent and timely 
results to healthcare providers. 
Comprehensive automation of 
the interpretation of laboratory 
results can improve the efficiency 
and accuracy of laboratory results, 
leading to improved patient outcomes 
and better clinical decision-making. 
However, it is essential to note that 
AI models are imperfect and can still 
make mistakes. Therefore, healthcare 
professionals should always review 
automated interpretation results 
before diagnosing or treating. The 
work presented results in applying 
OpenAI to interpret laboratory 
results in the laboratory information 
system smartLAB Kazakhstan, 
which provides a complete cycle of 
automation of all medical laboratory 
processes.

In the course of the study, an 
automated information system of 
a medical research complex using 
artificial intelligence was developed 
and implemented
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1. Introduction

The field of medical laboratory testing plays a cru-
cial role in diagnosing and monitoring diseases, guiding 
treatment decisions, and evaluating overall patient health. 
However, the interpretation of laboratory results can be a 
complex and time-consuming task for healthcare profession-
als. In recent years, there has been a significant advancement 
in the application of artificial intelligence (AI) technologies, 
particularly through the use of OpenAI, to automate and 
streamline various processes in the healthcare industry.

One area where OpenAI has shown remarkable potential 
is the comprehensive automation of medical laboratories. By 
leveraging AI algorithms and machine learning techniques, 
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help to determine the optimal parameters of model training, 
assess the degree of automation and explore the possibilities 
of using AI in various fields of medical diagnostics.

In conclusion, the comprehensive automation of medical 
laboratories using OpenAI has the potential to revolution-
ize the interpretation of laboratory results. By leveraging 
AI algorithms and machine learning techniques, OpenAI 
can process vast amounts of data, identify patterns, and 
provide real-time, accurate interpretations. This technology 
enhances efficiency, reduces errors, promotes collaboration, 
and contributes to better patient outcomes. As the field of AI 
continues to evolve, the integration of OpenAI into medical 
laboratories holds tremendous promise for the future of diag-
nostics and healthcare delivery.

2. Literature review and problem statement

The paper [1] is devoted to the creation of automated 
workplaces of complex medical information systems. It dis-
cusses the main aspects, features and requirements for the 
structure and software of specialized workplaces (ARMov), 
which allow you to automate the organization and opti-
mize medical and diagnostic processes in clinical settings 
and management of a medical institution. As an example, 
an emergency medicine hospital is considered. Part of the 
problem that has remained unexplored in this paper is re-
lated to the consideration of aspects of the efficiency and 
effectiveness of the implementation of the created automated 
workplaces. Probably, the paper did not provide detailed 
information on how the implementation of specialized AR-
Mov leads to concrete improvements in medical practice, 
optimization of processes and improvement of the quality of 
healthcare. This could include analysis of research results, 
statistical data on improving the effectiveness of diagnosis 
and treatment, reducing waiting times, improving patient 
management and resources.

The paper [2] examines the latest achievements in the 
field of artificial intelligence (AI) and its application in bio-
medical applications. The main attention is paid to the prob-
lems associated with the development of medical AI systems, 
as well as the economic, legal and social consequences of the 
use of AI in the field of healthcare. The development of data 
availability and overcoming computational limitations have 
led to the use of AI in medicine to solve complex problems. 
In this review, we present the current landscape of AI appli-
cations in medicine and review the latest advances in the di-
agnosis, treatment and management of patient health using 
AI technologies. They also analyze in detail the challenges 
faced by the developers of medical AI systems, as well as 
discuss the social, legal and economic aspects of the use of AI 
in the medical field. The work does not sufficiently cover the 
ethical and social aspects of the use of artificial intelligence 
in medicine. Problems related to patient data confidentiality, 
algorithm transparency, responsibility for AI errors, as well 
as issues of trust on the part of patients and medical profes-
sionals in automated systems are also important aspects of 
the development of AI in healthcare.

In the paper [3], an introduction to artificial intelli-
gence (AI) and its subsection – machine learning is con-
sidered. The following sections describe machine learning 
systems that are currently used in clinical laboratory prac-
tice or are proposed for such use in recent studies. Machine 
learning systems using laboratory data outside the clinical 

Moreover, OpenAI can assist in the identification of pat-
terns and trends in laboratory data that may not be imme-
diately apparent to human observers. By recognizing subtle 
correlations and associations between different parameters, 
OpenAI can provide valuable insights that may help in the 
early detection of diseases or the optimization of treatment 
plans. This proactive approach to data analysis can signifi-
cantly contribute to improved patient outcomes and the 
prevention of potentially serious health conditions.

Another significant advantage of using OpenAI for 
laboratory result interpretation is its ability to handle large-
scale data processing. Medical laboratories generate vast 
amounts of data on a daily basis, which can be overwhelming 
for healthcare professionals to analyze manually. OpenAI’s 
automation capabilities enable the rapid processing of ex-
tensive datasets, ensuring that no valuable information is 
overlooked and reducing the risk of human error.

The integration of OpenAI into medical laboratories 
also allows for seamless collaboration and knowledge shar-
ing among healthcare professionals. With the capability to 
access a centralized AI system, healthcare providers can 
exchange insights and interpretations, promoting standard-
ized practices and facilitating decision-making processes. 
This collaborative environment fosters a multidisciplinary 
approach to patient care and encourages the sharing of best 
practices across different healthcare institutions.

Furthermore, OpenAI’s automation of laboratory inter-
pretation can lead to significant cost savings. By reducing 
the time and effort required for manual analysis, healthcare 
institutions can optimize their resource allocation and im-
prove overall operational efficiency. This can translate into 
lower healthcare costs for patients and healthcare systems, 
making quality diagnostics more accessible to a broader 
population.

Despite the numerous benefits, it is essential to note that 
OpenAI should be considered as a supportive tool rather 
than a replacement for healthcare professionals. The human 
expertise and clinical judgment of medical professionals 
remain critical in the interpretation of laboratory results. 
OpenAI’s role is to augment their capabilities by providing 
accurate and timely information, assisting in decision-mak-
ing processes, and freeing up valuable time for more person-
alized patient care.

Modern medical diagnostics and research place increas-
ingly high demands on the accuracy, speed and efficiency of 
interpretation of laboratory results. With the development 
of new technologies and the increasing volume of medical 
data, medical laboratories face a number of complex prob-
lems that can affect the quality and accuracy of analysis.

One of the key factors determining the success of med-
ical diagnostics is the automation of information systems. 
Traditional approaches to data processing and interpretation 
of results can be inefficient and time-consuming. Despite 
some advances in automation, there is a need to develop more 
advanced and intelligent solutions.

One of the potential solutions to the problems facing 
medical laboratories is the use of artificial intelligence (AI). 
In particular, OpenAI is an advanced artificial intelligence 
system with the ability to analyze, process and interpret 
large amounts of data with high accuracy and speed.

However, before implementing integrated automation 
using OpenAI in medical laboratories, it is necessary to con-
duct scientific research to assess the effectiveness, advantag-
es and possible limitations of this approach. Such studies will 
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laboratory are also considered, as well as problems associ-
ated with the introduction of machine learning and future 
possibilities of its application in laboratory medicine. 

Artificial intelligence and machine learning have a 
significant impact on the practice and scope of laboratory 
medicine. This has become possible thanks to advances in 
computing and the universal digitalization of medical infor-
mation. Despite the fact that these technologies are rapidly 
developing and being described, their implementation has 
so far been limited. To encourage the adoption of reliable 
and sophisticated machine learning technologies, it is nec-
essary to continue to develop best practices and improve the 
information system and communication infrastructure. The 
participation of clinical laboratories is important to ensure 
the availability of laboratory data and their integration 
into reliable, safe and clinically effective diagnostics with 
machine learning support. The paper does not consider in 
detail the problems of integration and adaptation of arti-
ficial intelligence and machine learning technologies into 
real working processes of laboratory medicine. This may 
include difficulties associated with the transition from the 
theoretical concept of artificial intelligence to its practical 
use, integration with existing systems, training of medical 
professionals to use these technologies, etc.

The paper [4] considers the issues of information security 
in medical information systems. It presents the basic concepts, 
requirements and classification of measures necessary to 
ensure the security of information, data and programs. The 
authors describe organizational and software-technical means 
of ensuring information security in clinical practice using the 
medical information system ExterNET. The development of a 
security system takes into account the peculiarities of med-
ical information. The paper also describes the principles of 
the security policy in clinical information systems, including 
the principle of continuous improvement and development of 
the information security system, as well as the principle of 
the integrated use of protective equipment in all elements of 
the medical institution and at all stages of information pro-
cessing. The scheme of interaction of the components of the 
information security subsystem, as well as the algorithms of 
their functioning are presented. In his work, he does not pay 
enough attention to the technical aspects of ensuring infor-
mation security in medical information systems. This may 
include a more detailed description of technical measures and 
mechanisms, such as data encryption, multi-level authentica-
tion systems, protection against malicious software and other 
technical tools that ensure data security.

In the paper [5], the field of laboratory medicine is con-
sidered, where minimizing errors and establishing standard-
ization are possible only through predetermined processes. 
The purpose of this study was to create an experimental 
model of the decision-making algorithm, which was open 
to improvements and allowed to efficiently and quickly 
evaluate the results of biochemical tests with critical values 
by simultaneously taking into account several factors. The 
paper does not conduct a comparative analysis of the devel-
oped model with other existing methods of evaluation and 
decision-making, such as traditional approaches or other 
machine learning algorithms.

The paper [6] discusses the importance of clinical diag-
nostic laboratories that produce information as their main 
product. For this information to be valuable, it must be 
clinically relevant, accurate, and provided in a timely man-
ner. Despite the fact that diagnostic information can sig-

nificantly improve patient treatment outcomes and reduce 
healthcare costs, technological problems and methods of 
organizing laboratory work processes have an impact on the 
timeliness and clinical value of diagnostics. This paper will 
examine how setting priorities in laboratory practice, with a 
patient focus, can be used to optimize technological advanc-
es in order to improve patient care. The authors of the paper 
were limited to a certain volume and could not consider in 
detail all aspects of the problem, including obstacles to the 
introduction of advanced technologies.

The paper [7] presents the results of the use of labo-
ratory information systems in a clinical laboratory. The 
main purpose of the laboratory service is to provide clinical 
departments of medical institutions with qualitative and 
quantitatively sufficient laboratory analysis data in accor-
dance with standards. The main advantages and results of 
using laboratory information systems in clinical practice are 
shown. This paper presents examples of the use of artificial 
intelligence (AI) in medicine for processing large amounts of 
data and searching for new biomarkers, as well as describes 
some of the developments and tools used in this field. The 
problem that has remained unexplored or insufficiently dis-
cussed in this context is related to the limited discussion of 
ethical, legal and privacy issues related to the use of AI in 
medicine.

In the paper [8], the authors present a brief introduction to 
machine learning for medical professionals and give a compre-
hensive review of the literature describing the current state of 
the use of machine learning in routine laboratory medicine. 
Although machine learning is in its early stages, it is already 
being used to automate laboratory tasks, optimize resource 
usage, and provide personalized reference ranges and test in-
terpretation. The published literature indicates that machine 
learning will become increasingly important for laboratory 
technicians. The authors suggest that in the future laborato-
ries will actively use these methods to significantly improve 
the efficiency and accuracy of diagnostics. The paper empha-
sizes that the use of machine learning in laboratory medicine 
has the potential to significantly improve the processes of 
diagnosis, optimization and interpretation of test results. This 
can play an important role in improving the quality of medical 
practice and improving treatment outcomes.

Artificial intelligence and machine learning in labora-
tory medicine: The problems of integration and adaptation 
of artificial intelligence and machine learning technologies 
into real laboratory medicine workflows are not being solved 
enough. The paper does not address practical issues such 
as the transition from theory to practice, integration with 
existing systems and training of medical professionals in the 
use of these technologies.

3. The aim and objectives of the study

The aim of this study is determination of the possibility 
of using the smartLAB laboratory information system (here-
inafter referred to as LIS) and OpenAI for interpreting the 
results of laboratory studies.

To achieve the aim mentioned, the following objectives 
are accomplished:

– to determine requirements for data interpretation sys-
tems for medical laboratories; 

– to develop and implement automated interpretation 
systems for laboratory results.
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4. Materials and methods of research

The object of the research is the integration of the smart-
LAB Laboratory Information System (LIS) with OpenAI 
for the purpose of interpreting the results of laboratory stud-
ies. The study investigates the feasibility and effectiveness 
of using these technologies to enhance the interpretation 
process within medical laboratories.

The main hypothesis of the study is that by combining 
the smartLAB LIS with OpenAI, it is possible to create an 
automated interpretation system that can accurately analyze 
and interpret the results of various laboratory studies. This 
integration aims to improve the efficiency, accuracy, and 
consistency of result interpretation while reducing the reli-
ance on manual interpretation by laboratory professionals.

Several assumptions are made in this work to guide the re-
search and development process. These assumptions include:

1. The smartLAB LIS is capable of integrating with 
OpenAI and can effectively manage the data flow between 
laboratory equipment and the AI interpretation system.

2. OpenAI, when properly trained and fine-tuned, has 
the potential to understand and interpret laboratory data 
across a range of test types and parameters.

3. Adequate and reliable training data are available to 
train the AI model effectively for accurate interpretation.

To manage the complexity of the study, certain simplifi-
cations have been adopted:

1. The study assumes that the smartLAB LIS and Ope-
nAI integration does not face significant technical compati-
bility issues during the implementation process.

2. The focus is primarily on the interpretive aspect of 
laboratory results and does not delve into broader aspects of 
laboratory management or workflow optimization.

3. The study simplifies the clinical variability and nuanc-
es that may arise in interpreting complex cases, concentrat-
ing on general interpretation scenarios.

These assumptions and simplifications are important for 
guiding the scope and direction of the research. However, 
it’s crucial to recognize that real-world implementation and 
outcomes might be influenced by factors not fully accounted 
for in the study’s assumptions and simplifications [16].

The structuring and synthesis of almost any automated 
system are based on the choice of a decomposition scheme for 
a system-wide task that allows for the coordination of local 
modules, their coordination according to goals, criteria, con-
straints and management methods. Function decomposition 
method. This makes it possible, taking into account the main 
goal, to build a “tree of goals” facing the system under study, 
and then a “tree of functions” through which the goals are 
realized (Fig. 1).

Taking into account the fact that several different ob-
jects can coexist within the system S, for example, i1, i2, …, in, 
the functions of the first level include the functions of a set 
of certain i–x objects. Various operations can be performed 
on each object from the set {i}, for example, j1, j2, …, jn. In ac-
cordance with this, the functions of the second level include 
the functions of a set of operations characteristic of a given 
object, for example, i1. The functions of the third level are 
functions of some object, for example, i1, when performing 
a certain operation on it, for example, j1, consisting of a set 
of so-called transitions, for example, k1, k2, …, kn and so on.

As a result, the decomposition of the system functions in 
general can be expressed as follows:

, ,
1 1 1

,
n m l

F
i j k

i j k

Q q
= = =

= ∑∑∑  

where QF is the total number of elementary functions, 
through the implementation of which the main goal X is 
achieved; n is the number of i–x objects (i=1, n); m is the 
number of j–x operations performed on the i-th object 
( j=1, m); l is the number of k–x transitions into which the 
j-th operation can be divided (k=1, l); qi, j,k;... is the number 
of the control function of the i–m object when it passes the 
k-th transition of the j-th operation.

Web services technology. Web services that produce 
knowledge base training through OpenAI have been pub-
lished. The Lab API is published at https://ai.smartlab.kz, 
with the following methods:

– getToken – token for authorization;
– checkToken – token validity check; 
– GetExplanation – getting interpretation. 

 

 
 

  

Purpose

First level F{i}

Second level Fi i1;{ } Second level Fi i1;{ } Second level Fi i1;{ }

Third level Fi j k1 1; ;{ } Third level Fi j k1 2; ;{ }
Third level Fi jm k1; ;{ }

Fig. 1. Function decomposition method
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Hypothesis about the reduction of the human factor: Au-
tomation of the interpretation of laboratory data can reduce 
the human factor and the probability of errors, which will 
increase the reliability and continuity of the analysis.

5. Results of the study of interpretation of the results of 
calculation of automation of the information system of 

the medical research complex

5. 1. Determination of requirements for data interpre-
tation systems for medical laboratories

The medical laboratory plays an important role in the 
diagnosis, monitoring and treatment of patients. However, 
manually performing analyses and interpreting the results 
can be a time-consuming and error-prone process. In re-
cent years, there has been a rapid development of artificial 
intelligence and machine learning, which opens up new 
opportunities for automation and optimization of medical 
laboratories [15]. In this paper, we will explore methods of 
complex automation of a medical laboratory using OpenAI’s 
open solutions and evaluate their potential to improve the 
quality and speed of data analysis.

Requirements for Data Interpretation Systems for Med-
ical Laboratories:

– accuracy and reliability: the system should ensure 
high accuracy of interpretation of the results, taking into 
account the variability of data and potential errors;

– adaptability and versatility: the system should fa-
cilitate the interpretation of a wide range of laboratory 
studies, adapting to different types of analyses;

– efficiency and speed: the system should provide 
prompt interpretation of the results, providing quick and 
informative conclusions;

– flexibility and customizability: the system should 
allow adjustment of interpretation parameters taking 
into account the specifics of a particular laboratory and 
analyses;

– integration and compatibility: the system should be 
easily integrated with the existing laboratory information 
system (LIS) and other relevant infrastructures;

– intuitive interface: the system interface should be 
intuitive for medical personnel, simplifying the interpreta-
tion process;

– security and privacy: the system should provide a high 
level of security and data protection, taking into account 
patient confidentiality;

– training and updating: the system should support the 
possibility of learning taking into account new data and 
methodologies, as well as updating interpretation algorithms;

– technical support: system developers must provide 
reliable technical support and training of medical personnel;

– ethical and legal aspects: the system must comply with 
ethical standards and legal standards, especially regarding 
the use of patient data.

Compliance with these requirements will help to ensure 
an effective and safe system of data interpretation in medical 
laboratories, contributing to the improvement of diagnostics 
and patient care.

5. 2. Development and implementation of automated 
interpretation of laboratory results

Automation of all processes from the registration of pa-
tient data, the issuance of results, the interpretation of data, 

as well as the use of the OpenAI library was carried out 
by using the smartLAB intelligent laboratory information 
system [9].

Interpretation was carried out in real time, through full 
integration with laboratory equipment, using the knowledge 
base of interpretation of deviations from the standard values 
of the analyzed tests, and final interpretation using AI.

The solution consists of the main 4 stages:
1. Interaction with laboratory equipment occurs through 

the use of international protocols for the exchange of medical 
data, such as HL7 (in English health level 7 – “Seventh lev-
el”) [10] and ASTM ((English American Society for Testing 
and Materials – “American Society for Testing Materials” 
[11]. But a number of modern laboratory equipment have 
their own local standards, and do not follow international 
standards. In these cases, the system is trained to recognize 
third-party forms and standards for interaction with the 
equipment. Technical interaction takes place via TCP/IP 
protocols (English Transmission Control Protocol/Internet-
Protocol – transmission Control Protocol/Internet Protocol) 
and RS232 (English Recommended Standard 232 – recom-
mended standard 232) [17].

As a result, the model of interaction with the laboratory 
analyzer has the following logical model (Fig. 2):

Fig. 1 shows that the analysis of the analyzer with the 
laboratory information system uses complex communication 
and data exchange protocol links.

2. The use of a knowledge base of integration with labora-
tory equipment, where the recognition of received results from 
analyzers and LIS is done by training the system tests with the 
unique test codes of the laboratory equipment. This is done by 
matching the test codes with the analyzer tests (Fig. 3).

According to Fig. 3, the laboratory information system is 
trained on the tests available in each laboratory equipment, 
which allows automatic recognition of the results of labora-
tory tests after exporting them to the LIS.

3. Interpretation of test deviations from standard val-
ues by using the knowledge base. Each type of test has its 
own interpretation data, and there are also differences in 
the types of studies. Interpretation of qualitative types 
of studies is carried out by comparing the result obtained 
with a set of preliminary data sets, among which by default 
there should be a negative indicator, in other words, an in-
dicator that denies pathology. Interpretation of qualitative 
research is carried out according to the following logical 
model (Fig. 4).
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Fig. 2. The interaction model with the laboratory analyzer
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According to the logical model in Fig. 4, the test identi-
fier and its result are checked in the knowledge base, after 
receiving regulatory data, a comparison is made and infor-
mation about deviations is provided.

Interpretation of quantitative and computational tests is 
performed by analyzing normative values, such as upper and 
lower threshold values. Information about reference values is 
extracted by accessing the knowledge base through the unique 
identifier of the test and its quantitative result, as well as the 
age and gender of the patient affects the receipt of correct 

normative values [14]. The process of deter-
mining deviations for quantitative tests is de-
scribed and reflected in the following logical 
model (Fig. 5).

According to the presented mod-
el (Fig. 5), the value of the laboratory test 
result is checked in the data interval, that is, 
between the values of the lower and upper 
threshold. If the result is rejected, namely, if 
the value is greater than the upper or lower 
threshold, then this will be a deviation from 
normal values. The process of interpreting de-
viations from the normal values of laboratory 
results is carried out in real time, that is, us-
ing the technology of connecting laboratory 
equipment to the information system. Which 
allows automatic interpretation of deviations 

without the participation of specialists. The inter-
pretation process is performed using complex SQL 
(structured query language) code, which interacts 
with the knowledge base in a complex way and in-
stantly gives the necessary result.

4. Final interpretation using OpenAI, by us-
ing the text-davinci-003 model conversation al-
gorithms [12].

{“model”: “text-davinci-003”,
“prompt”: “Explain why the bilirubin value is 

higher than the normal value and the hemoglobin 
value is lower than the normal value”,

“temperature”: 0.9,
“max_tokens”: 2000,
“top_p”: 1,
“frequency_penalty”: 0.0,
“presence_penalty”: 0.6,
“stop”: [“ Human:”, “ AI:”]}.

The basis for the interpretation of the results is the results of 
all the previous 3 stages, where the deviation is detected. After 
the deviations are detected, artificial intelligence is used, which 
will interpret the deviations associated with the tests. Integra-
tion with OpenAI was carried out by using public API meth-
ods [13], which allow using the knowledge base of artificial 
intelligence. The AI was contacted by using questions about the 
deviations received. The request is generated in JSON format:

 

 
  

Laboratory analyzer

Test 1

Test 2

Test 3

Test n

...

Knowledge base

Test 1= test 1

Test 2= test 2

Test 3= test 3

Test n= test n

...

Host(LIS)

Test 1

Test 2

Test 3

Test 1

...

Fig. 3. Knowledge base of relationships between the analyzer and the laboratory 
information system

 

 
  

Quality test results 

Test identifier 

Value

Knowledge 
base

Interpretation 
data

No pathology 
detected

Negative
Comparison

Pathology 
detected

 Positive

Fig. 4. A quality test interpretation model
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data
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Abnormal Abnormal

UpperLower
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Fig. 5. Model for interpreting quantitative tests
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{
“id”: “cmpl-6kCzTTq5kX3lzDgUD2LarlDl3dMaE”,
“object”: “text_completion”,
“created”: 1676471043,
“model”: “text-davinci-003”,
“choices”:[
{
“text”: “High bilirubin levels and low he-

moglobin levels can be an indication of liver 
disease or other medical conditions. Bilirubin 
is a waste product that is produced in the body 
when red blood cells are broken down. When 
the liver is not functioning efficiently, it is 
unable to properly process bilirubin, leading 
to its accumulation in the blood. Low hemo-
globin levels indicate that the body has fewer 
healthy red blood cells which can be caused by 
many different medical conditions, including 
liver damage, chronic illnesses, and nutritional 
deficiencies.”,

“index”: 0,
“logprobs”: null,
“finish_reason”: “stop”
}],
“usage”:{
“prompt_tokens”: 28,
“completion_tokens”: 111,
“total_tokens”: 139}}.

When sending a request with such a body, OpenAI re-
turns an interpretation on the requested text: the received 
JSON response contains all the necessary response param-
eters, as well as a text field for interpreting the result to our 
request (field choices→text). The “finish_reason: stop” field 
means that the AI has fully formed the response and there is 
no need to repeat the request. Upon repeated access, Ope-

nAI will return a similar text, only with slight differences 
from the previous response.

All the stages necessary for an integrated approach to the 
interpretation of laboratory results can be briefly described 
by the following logical model (Fig. 6):

As a result, this mechanism was introduced into the 
Smart Lab laboratory information system and is used as an 
interpreter of research results (Fig. 6, 7).

The results obtained are an interpretation of the results 
of tests that had deviations, and are ultimately validated 
by doctors. The interpretation is presented in the form of a 
description of a possible pathology, indicating the diagnosis 
according to ICD 10.

A special feature is that the solution is a software mod-
ule of the smartLAB laboratory information system, which 
automates all processes in the laboratory, and interprets 
the results in real time using the OpenAI knowledge base, 
which subsequently also forms its own knowledge base for 
subsequent use without referring to OpenAI.
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Fig. 6. Short logical model of laboratory test results interpretation

 

 
 

  Fig. 7. Laboratory test result form
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6. Discussion of the results of the study of interpretation 
of the results of calculating the automation of the 

information system of the medical research complex

Fig. 8 illustrates the result of the work of artificial 
intelligence, where the results of laboratory studies are 
interpreted depending on the deviations identified in 
Fig. 7. Fig. 7 shows a deviation from the reference values. 
When conducting biochemical, hemotalogical and other 
tests, deviations are detected automatically when results 
are obtained from analyzers, in the case of manual meth-
ods, deviations are identified after entering the detected 
result. Then, as any deviation was revealed, the user can 
turn to AI by clicking the “OpenAI” button in Fig. 7. After 
clicking the button, a window opens in Fig. 8. By clicking 
the “request interpretation” button, the system accesses 
https://ai.smartlab.kz for interpretation (API methods: 
getToken – token for authorization; checkToken – token 
validity check; GetExplanation – getting interpretation). 
If the interpretation is in its own knowledge base, the sys-
tem will give out information without referring to OpenAI. 
If there is no response, the system turns to OpenAI with a 
request for information. The request body has been illus-
trated in the current paper. 

In conclusion, we can say that Fig. 8 is the final software 
module that is used by laboratory doctors to obtain an inter-
pretation through the use of artificial intelligence, which can 
be presented in two stages:

− stage 1 – identification of deviations (Fig. 7);
− stage 2 – getting an interpretation (Fig. 8).
The results obtained are an interpretation of the re-

sults of tests that had deviations, and are ultimately val-
idated by doctors. The interpretation is presented in the 
form of a description of a possible pathology, indicating 
the diagnosis according to ICD (international classifica-
tion of diseases) 10.

A special feature is that the solution is a software mod-
ule of the Smart Lab laboratory information system, which 
automates all processes in the laboratory, and interprets 
the results in real time using the OpenAI knowledge base, 
which subsequently also forms its own knowledge base for 
subsequent use without referring to OpenAI.

The only limitation is the response time of OpenAI ser-
vices, which has already been tested in practice. This module 

has already been implemented in practical application, and 
its own knowledge base is being trained.

7. Conclusions

1. Key aspects have been identified that should be 
taken into account when developing such systems. Specific 
requirements for accuracy, adaptability, efficiency, flexibility 
and safety were identified taking into account the unique 
features of medical data and the needs of clinical practices. 
The results obtained make it possible to determine the direc-
tions of development of future data interpretation systems, 
ensuring their compliance with the requirements of the med-
ical community and improving the quality of diagnostics.

2. Systems have been developed and integrated that 
combine the smartLAB laboratory information system and 
OpenAI artificial intelligence. The obtained results showed 
that this integration contributes to a more accurate, prompt 
and reliable interpretation of a variety of laboratory studies. 
This original scientific result opens up prospects for optimiz-
ing diagnostic processes, reducing interpretation time and 
improving the overall quality of medical care. This approach 
represents an innovation in the field of medical technologies 
and can become the basis for further development and prac-
tical implementation in clinical practice.
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