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Abstract

The aim of the review is to summarize our knowledge
in digital medicine today and present a structural
scheme with different perspectives for its
development. The electronic medical community is
forming spontaneously due to technological progress,
the present epidemiological status of the community

and tendency for electronic cooperation.

The clinical review includes methodology, the
relevance of telemedicine development during the

Covid-19 pandemic era, an overview of the
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instruments for remote home-based medicine, the
presentation of new methods for remote preliminary
diagnostics making. It also considers the role of
artificial intelligence achievements in the field of
remote medical monitoring, the discussion on
randomized clinical trials needs in telemedicine and
personal data protection as a biomedical problem.

Keywords:  Electronic  medical  community;
Artificial intelligence; Evidence-based medicine;

Diagnosis; Randomized clinical trials and Covid-19
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1. Introduction

The intriguing slogan of “electronic medical
community” has emerged due to many current
challenges with Covid-19 being one of them [1].
Today people need to consider potential contagious
danger of the face to face contact with medical
personnel. Many medical devices have become
accessible at home and primary diagnostic procedures
are available without a medical visit. However, the
secret of physician decision-making process remains
complicated. Many patients need remote physician’s
advice. The “electronic medical community” (EMC)
includes  doctor-patient,  doctor-doctor,  doctor-
pharmacy, doctor-nurse/other healthcare professionals

and doctor-industry interaction.

This means different electronic technologies using
for early medical diagnosis, treatment, rehabilitation
and prevention of exacerbations or adverse event as
well as for primary prevention of diseases. However,
there are a lot of issues to be addressed. These are: 1)
what rules provide correct diagnosis; 2) what personal
medical devices are approved; 3) what protocols for
patient management will be better, and many other

issues.

2. Methodology

We analyzed PubMed, ClinicalKey and RSCI articles
using search on the key words: digital medicine,
telemedicine, remote monitoring, artificial
intelligence diagnostics, telerehabilitation, Covid-19
pandemic added by the “ERS literature update”
prepared by V. Poberezhets (Chair of group 01.04 -
m-Health/e-health ERS) et al., (2021). Then we
examined the articles dated 2010-2020 and combined
the similar articles. Finally, we analyzed 85

publications for the review.
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3. The Problem of Medical Diagnosis

Influenced by the New Coronavirus Pandemic
Due to the rapid spread of Covid-19 pandemic of
infrared thermometers became commonly used [2].
But much before a lot of other well-known electronic
devices had been applied for monitoring of respiratory
patient status in physiotherapy such as pulse oximeter,
peak flow meter and others [3]. The significant
difference between the past and the present practice
consists of choosing and mass using only one kind of
them for the contactless thermometry as the
preliminary diagnostic test for Covid-19 infection.
Why is it so? It was not in accordance with evidence-
based medicine but it is, in fact, a contactless
technique which has become the most popular at
present during the Covid-19 pandemic. Therefore, the
new era of distant medical technologies based on
contactless devices has started.

The majority of well-known physical methods of
medical diagnosis became unusable since special
medical protection wear is not very suitable for
percussion or auscultation. How do we make medical
diagnosis today? The traditional scheme consist of
anamnesis data collecting, physical patient’s
examination, construction of leading clinical
syndrome and preliminary diagnosis, conducting
additional  laboratory tests and instrumental
examinations with further differential diagnosis.
Instead of these, the coronavirus pandemic and
special work conditions require different procedure.
The first step consists of epidemiological anamnesis
data collecting, then, laboratory viral testing and
HRCT making for Covid-19 exclusion/confirming.
The third step is to be performed either wearing
protective gear or not depending on the viral testing

result. If the patient is not contagious physical
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examination can be performed. Alternatively, only
instrumental contactless examination can be done in
the case of Covid-19 confirm [4, 5]. The accuracy of
only anamnesis or classical combination of a patient’s
survey and physical examination was evaluated by
several studies. The meta-analysis of Marchello C.S.
et al. (2020) [6] is one of them. This meta-analysis
confirmed that some physical data can improve the
diagnostic accuracy from Likelihood Ratio (LR) of
0.24 (95% ClI, 0.17 to 0.34) and a sensitivity of 0.89
(95% Cl, 0.79 to 0.94) up to 0.10 (95% CI, 0.07 to
0.13) with an area under the receiver operating
characteristic (ROC) curve of 0.92. These signs
include decreased breath sounds, rales, crackles,
changed wvesicular breath sound among others.
Therefore, only auscultation findings were analyzed
in the studies and the difference was significant, the
minimal accuracy was achieved by anamnesis alone.
Is it now the case that a physician is not needed for
diagnostic process yet because his/her medical

professional skills are not required now?

Additionally, there are new recommendations to use
chest HRCT prior to a physician’s examination of the
patient evaluated in a hospital environment, based on
the high accuracy of chest HRCT for Covid-19
screening [7]. NICE recommendations are targeting
those patients who can stay at home isolation under
video monitoring. In such patients the wide use of
HRCT is not applicable and, therefore, we have to
discuss other diagnostic tools which are available at

home.

4. Medical Devices for Home Using
First tools are for video monitoring. Video camera
surveillance is the simplest way to contact a patient on

a daily basis, ask him about his condition, analyze his
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status and monitor his reactions to a physician’s
recommendations [8, 9]. This method has advantages
and some disadvantages. It is cost effective; it
improves medical care and may prevent patient
deterioration. The disadvantage in this case might be
the difficulties to protect privacy and data security of
patients. For example, the result of video monitoring
is not absolute and requires the additional options.
This approach has been used in recent years to TB
patients in a form of video (virtually) observation
therapy (VOT) to control the use of medication. VOT
uses Smartphone or other mobile devices for video

treatment support [10].

Some more detailed Information can be obtained by
different interactive questionnaires. It can be used for
monitoring as well as both preliminary diagnosis and
monitoring. Normally, patient surveys are used in the
complex tools and they are very successful in COPD

or Covid-19 home patient monitoring [11-13].

There is a lot of different simple medical equipment
for home using. For example, clever shirt for lung
volume measurement [14], electronic inhalers [15,
16], electronic peak flow meter [17, 18], portable
electronic spirometers [19, 20], sleep respiratory rate
monitor [21], cough assessment mobile platforms [21-
26], exhaled NO monitoring for the follow up and
evaluation of adherence of patients with asthma [27],
laboratory express tests [28] and others. As usual,
they are recommended for patient monitoring at home

but not for diagnostic purposes.

Thereby, the usage of home medical devices and their
active development for remote patient preliminary
diagnostics and monitoring is key feature of modern
electronic

healthcare. Remote monitoring
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significantly improves the healthcare system.
Nevertheless, the preliminary diagnosis for remote

patients remains a serious medical problem.

5. New Methods for Preliminary Remote

Medical Diagnosis and their Accuracy

Medical diagnosis is very difficult to comprehend and
it is based on several principles. The required
diagnostic  skills include collecting patients’
complaints,  anamnesis  evaluation,  physical
examination, using high specify laboratory and
instrumental methods. The high accuracy of
diagnostic result is dependent on the quality of all
mentioned above methods. Let us analyze which
method is of a greater significance on the list of

patient examination methods?

We suggest that there is a number of different
confirming data of the diagnosis. These data do not
dependent on the method that they can be achieved.
The hypothesis consists of that any definite number of
certain clinical signs will have the comparative
specificity to the diagnosis in the case if every test is
specified. It is required to define the number of
specific clinical features for different disease entities
or syndromes. For example, let’s suggest for the first
step that seven specific signs are enough to diagnose
bronchial obstructive syndrome. May be only 2-3
symptoms are enough for bronchitis and 5-6 signs are

required for lung parenchyma damage syndrome.

The second step is to choose the diagnostic methods.
The simplest one is patient questioning which is used
for remote consultations in some countries and for
patient monitoring including the new coronavirus
cases [29]. It will be different from the traditional

diagnostic mode, because we will not use the
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combination of patient survey and physical methods.
It is requiring a comparative study of two methods of
diagnosis making; they are new and traditional
modes. There are some other variants of diagnostic
mode using different instruments, devices or
laboratory tests. For example, some scientists suggest
home self-auscultation with computer analysis of
chest sounds [30, 31] or self-performed home
spirometry [21, 32], smart watch using [33] and other

medical diagnostic devices.

The accuracy of a single test is rather low but the
combination of several diagnostic methods can
provide data needed to perform accurate diagnostic
results. The key factor — is to choose the most
specific tests, signs and symptoms. Therefore, we
may hypothesize that the combination of simple
monitoring methods can bring the required accuracy
in the case of the number of specific clinical signs is

satisfactory.

What kinds of simple medical home tests do we have
today? They are: Smart watch (HR, BP, sleep time,
physical activity), smart shirt (lung volume, RR),
portable spirometer (airflow velocity and respiratory
volumes), auscultation system for home using (rales,
crackles, wheezing), cough monitor (cough
registration and analysis), weight meter (BMI
calculation), dynamometry and some others including
express laboratory ones [34-38]. Many parameters can
be monitored and a number of medical tasks can be

solved by using them.

For example: activity monitoring, heart rate
monitoring, speech therapy adherence, diabetes self-

management, and detection of seizures, tremors,
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scratching, eating, and medication-taking behaviors.
Avre these tests specific for any particular diagnoses?

Yes, some of the listed above tests are specific for
respiratory diseases or syndromes. One very well-
known criterion of COPD severity is the BODE index
[39]. It consists of the values of body mass index,
dyspnea, distance of 6-MWT and FEV1. Therefore,
the combination of patient regular survey, weight and
FEV1 measurement plus aerobic exercise capacity
and endurance evaluation can be useful for COPD
patient status estimation. Recently our own data have
confirmed that the number of night symptoms
correlates with the number of year COPD
exacerbations [40]. It suggests using the smart watch
to analyze the sleep structure of COPD patients as an

effective test for a rehabilitation program.

However, the single test is useful only for the
monitoring and it is not sufficient for preliminary
diagnosis. How many score points are necessary for
the preliminary patient examination? Our own study
shows that it is not less than 30-50 parameters [41]. It
does not mean that the general number of questions
may be 30-50 because the same clinical sign can be
felt differently. The total number of questions to
detect one medical problem should be up to 200 in

order to achieve the accurate result.

The number of questions will be lesser when other
clinical signs are revealed by any techniques. The best
sequencing of modern medical diagnostics consists of
two steps. The first one is patient survey approach.
The second step includes additional instrumental or
laboratory tests for specific clinical signs and
confirmation of the primary hypothesis. The accuracy

of this approach is from 89 to 92% and above.
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6. Medical Monitoring

This medical task can be solved easier than
preliminary diagnostics in different ways. The mobile
electronic monitoring systems are more perspective
and attract great attention [42]. What goals can they
achieve? First of all, they induce physical activity of a
patient and patient participation in healthcare
programs [43]. Another goal is an attempt to prevent
exacerbations of chronic disease [44, 45]. The
simplest decision of these tasks is mobile app using
with the possibility to analyze walk distance, energy
expenditure, heart rate, and heart rate variability.
Through the monitoring mobile software a patient
receives more information about his/her health status.
The App is feasible for most of the patients but it does
not confirm the direct influence on the exacerbation
frequency. The meta-analysis of 13 trials did not
reveal significant differences between traditional
management and mobile APP using, but the great
heterogeneity between the trials did not allow the

authors to reach certain conclusion [46].

Heterogeneity of different digital solutions is possibly
the main cause of uncertain results in home COPD
patient monitoring. This difference consists of
monitor tools, in a case of decision making system,
physical activity management devices and others. So,
the decision of possible COPD patient self-
management is not adopted today and it needs an
additional study [47]. It is absolutely clear, that we
need classification of different digital solutions to
make appropriate meta-analysis and evidence based
results. One of possible solution was presented in our
paper previously [48]. The classification of digital
medicine has to include tele-monitoring, tele-
rehabilitation, tele-consultation, tele-diagnosis and

other separate parts. So, any study can be aimed only
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at one of these parts. However, at present there are
many papers which combine tele-monitoring and tele-
rehabilitation or sometimes additional kinds of
telemedicine. For example, it is difficult to understand
the cause of positive results in the study of H.L.
Persson et al. because we do not have information
about basic treatment program as for COPD as for
CHF patients [49]. It is possible that the authors are
not able to combine two different groups of patients
with  unknown severity and basic therapy.
Additionally, this study is not comparative research.
Further study has to demonstrate only standard
sources of patient status assessment, recommended
classification of COPD or other nosological form
classification.

7. Bioethics as the Instrument of

Technological Society Progress. The Role of
Randomized Clinical Trials

Bioethics is the science of industrial society
development. It makes new reality feasible for people
through the specific rules, standards well-defined
principles of the new technologies implementation
and their consequences [41, 50]. One of the most
significant bioethics postulates is the principle of
evidence-based medicine. It needs to help people
make well-informed decisions about health care by
preparing, maintaining and  promoting  the
accessibility of systematic reviews of the effects of
healthcare interventions [51]. Now we see the rapid
development of the telemedical science. The speed of
its development depends on the accuracy of clinical

research principles applied [52-56].

In accordance to the evidence-based medicine it is
recommended to choose only one task in a problem to

be resolved as we cannot choose an appropriate study
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design and randomize the patients if they present
different  clinical conditions [54]. So, the
recommendation for future clinical research will
include not only classification of the telemedicine
purpose (tele-monitoring, tele-rehabilitation, tele-
consultation, tele-diagnosis and others [41]) but also
standardization demand for certain clinical status of
including patient group, characteristics of treatment
program, social group including education and
computer skills, and many other parameters.

8. Electronic Medical Community

The “electronic medical community” (EMC) is in the
process of spontaneous formation due to
technological progress, actual epidemiological status
of society and tendency of people to communicate
and cooperate electronically [57]. This presents
several goals: as early medical diagnosis, patient
treatment, rehabilitation and disease prevention.
Every task can be subdivided into 3 levels: rules,

devices and medical protocols (methods).

8.1 Medical diagnosis

8.1.1 Rules and principles: There are two
possibilities to realize it. The first — with personal data
security protection and the second — sharing personal
information to wuse community or artificial
intelligence. The 1st can be based only on an
algorithmic method of intellectual system. The 2nd
may use both algorithm and artificial intelligence.
Today the accuracy of intelligence diagnostics
algorithms is near 90-92% [41], the artificial
intelligence presents very high accuracy in restricted
tasks solving only such as CT visual pictures analysis
and other images techniques up to 90% and more
[58]. Among them there are two main devices in

artificial intelligence — machine learning and deep
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neural networks (DNNSs), where structured data (i.e.
images, electrophysiological and genetic data, etc.)
are analyzed and natural language processing, where
unstructured data are analyzed [59-63]. As a rule,
artificial intelligence and machine learning are
particularly helpful in the areas where the diagnostic
information provided by the doctor’s examination is
already in the digital form, such as:

e Thoracic imaging (detecting lung cancer,
malignant pulmonary nodules, congestive
cardiac failure, tuberculosis, pneumonia,
pneumothorax, pulmonary  embolism,

interstitial lung disease, and even accurately

diagnose  airways disease such  as
bronchiectasis, asthma or COPD)

e Histopathology and cytology (lung cancer
and TB diagnosis).

e Physiological measurements and biosignals

(spirometry, body plethysmography, forced

oscillation, SpO2, breath analysis, lung

sounds, cough sounds, polysomnography).

8.1.2 Devices and software: As it was speculated
above there are two basic approaches, devices and
software which realize intelligence decision making
system or artificial intelligence for medical
diagnostics. For example, “Electronic polyclinic”
(Russia) [41] presents possible algorithmic diagnostic
process. Some scientists state the advantages of
algorithm since it provides us with easily interpreted
results [64]. We also have to understand that artificial
intelligence use is possible and it is needed to analyze
big data. So, in the case of individual diagnosis the
system is necessary in previous learning or collecting
the same parameters in the standard patient group. In
the last two decades a lot of publications have
demonstrated different applications of deep machine
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learning approach [62, 65]. The technique of natural
language processing or deep learning consists of
multilevel network using and it is designed to identify
appropriate words, questions or answers in a text or a
patient’s verbal report. Based on previous experience
the system of natural language processing uses some
special indices of clinical data interactions. Therefore,
the natural language processing system needs
sufficient database which is stored in the cloud or a
computer server network. Data processing of makes
personal data unprotected. That represents another

bioethical problem.

The next unfavorable feature of artificial intelligence
usage is necessity of lowering of high-dimentional
data to use machine learning [62]. This principle is
referred to as “convolution neural network” and it
uses different variants of data classification to
combine them. In this case the problem of data
missing is present. The same principle is used in
classical medical diagnosis more than the last century
and it is referred as to “a syndrome diagnostics” or
hypothesis-deductive method. A syndrome is a
combination of clinical symptoms of the same
pathogenesis [41]. This principle is very effective and
is used in “Electronic polyclinic” algorithm
construction. The convolution neural network is
applied in such products as Caffe from Berkeley Al
Research [66], CNTK from Microsoft [67],
TensorFlow from Google [68] and some others. But if
we can find the appropriate words and patients using
personal medical record, we will not be able to find
appropriate patient among other people, because we

do not use special terms in every day practice.

8.1.3 Medical protocol: Today we do not have

enough clinical evidence and recommendations to
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realize remote medical diagnosis. But clinical data
obtained through using different modules of the
computer program “Electronic polyclinic” included
more than 3000 healthy people and patients with
respiratory, cardiovascular, gastroenterological and
oncological diseases [41]. Artificial intelligence is
effectively used in medical records analysis only [69].

Patient treatment and rehabilitation base on
medical monitoring, electronic education and physical

training of a patient indoor department or at home.

8.2 Rules and principles

The task of automatically choosing treatment or
rehabilitation program is simpler than the diagnostic
one. The number of data needed is less. So, this task
can be effectively performed either by algorithmic or
different variants of artificial intelligence software
[70]. Structured data is preferable for this purpose.
Now we have a lot of diagnostic scales for a treatment
program to choose from clinical recommendations
and guidelines: GOLD, GINA, ACS, etc. [71-73].
Nowadays, the results of randomized clinical trials are
the instruments to find the best clinical indicator for
any clinical tasks and all clinical scales are
constructed of these indexes. The era of artificial
intelligence presents us the new mechanisms that are
based on data interactions investigation [74]. The
artificial intelligence not only finds the right indices at
ones but makes this process regularly during every
test processing. Sometimes artificial intelligence
makes an opposite decision at first and presents an
understandable result. It is possible if some new
conditions influence the system but demand a needed
number of clinical observations (the power of study).
The database of artificial intelligence can be changed.

In every case of new result taken we can ask
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ourselves: is the database (the power of study) enough
to make a serious decision or not, is control group
comparable to the experience one or not? We will
consider only that system which includes needed
criteria in according to the principles of evidence
based medicine. But we have not found such
information evaluating the scientific publications on
clinical results of artificial intelligence
implementation. So, the next problem of artificial
intelligence clinical using is a variety and the
difficulty of explaining results. This problem can be
solved by restricting the number of new observations
for decision changing. In this case the artificial

intelligence will become an algorithmic program.

8.2.1 Devices and software: The advantage of
artificial intelligence consists of different combination
of personal electronic devices for clinical remote
monitoring. The number of medical techniques
includes validated questionnaires, heart rate,
respiratory rate, blood pressure, electrocardiogram,
and body composition and sleep monitors [75]. They
can work on-line or off line with data accumulation
and analysis on personal computer with special
medical algorithm. Physical training program such as
video with adaptation to the patient’s health status can
be presented by computer monitoring [76, 77] or may
be implemented by a humanoid robot [78]. Machine
learning could also be used in smoking secession
programs for screening associated with adherence to
nicotine-replacement therapy and cessation programs,
which will help to develop targeted intervention

strategies to promote adherence [79].

Medical protocol of different home or wearable
monitors using can be in accordance to nosological

form and disease severity or phenotype. For example,
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ECG and blood pressure monitors were implemented
in clinical practice by the procedure of standardization
[80, 81]. It is well understandable that a patient with
arterial  hypertension needs blood  pressure
monitoring. The modern rehabilitation demands
different monitors using at the same time. For
example, the patient with chronic obstructive
pulmonary disease needs physical activity
measurement, psychical status evaluation, thigh
strength control, body mass index determine and other

parameters monitoring [82].

Disease  prevention, primary and secondary
prophylaxis includes early risk factor diagnosis,
genetics, physical training and vaccination. Interactive
questioning is one of the best decisions but it may be
used predominantly as health care system oblique
recommendation. It is more interesting to use an
artificial intelligence to analyze patient habits, HR,
RR, BP, and sleep monitoring using different
individual devices [83, 84].

The electronic diary may remind a patient about
useful vaccination with a certain educational program.
The best decision of medical education is to
implement it to the patient diary but in a schematic
connection with diagnostic algorithm in order to make

it personalized.

All mentioned above tasks of Electronic medical
community stimulate new clinical trials, scientific
discussions using electronic communication tools,
group formation and cooperation of medics with
digital specialists, societies and engineering
companies. We suggest that “electronic medical
community” (EMC) could be the basis for Global

Initiative for Telemedicine Advance (GITA).
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9. Perspectives of Clinical Trials

Today the electronic medical community is
spontaneously developing human interaction. But the
nearest future seems to be more structured, using
special rules, and in accordance to some
specifications. The task of recommendation
construction is one of the main aims of international
medical societies such as the European respiratory
society. The development is dependent on technical
progress and coordination between the new devices
construction and principles of medical care is very
important as well. We have to spread the evidence
based medicine into telemedicine. Every intellectual
or telemonitoring system needs randomized clinical
trial (RCT) in comparison with existing techniques.
They will be special RCT for any autonomous device
or the new medical technology using new equipment

for medical treatment or rehabilitation at home.

However, one can think that low-cost Big Data
analyses could replace traditional RCT taking into
account that machine learning is able to create virtual
controls to reach the same outcomes as RCT.
According to Pépin, Jean-Louis, Sébastien Bailly, and
Renaud Tamisier Obstructive sleep apnea could be a
good candidate for assessing because of large amount
of data from the patients that can be easily collected
via telemonitoring and currently existing large
registries [85]. But replacement RCT by artificial
intelligence system isn’t possible because it isn’t
comparative and makes bioethics problem of personal
data sharing protection. Everyone who wants to use
the artificial intelligence system has to agree to data
sharing. The artificial intelligence system is only the
method of medical goal achievement. So, the 1st rule
is RCT for every device and medical technology. The

artificial intelligence needs larger population to be

Vol. 5 No. 4 — August 2021. [ISSN 2572-9292]. 589



Arch Clin Biomed Res 2021; 5 (4): 581-597

examined. Hence, their implementation will be more

expensive and it will take more time to be proved.

The 2nd rule is the priority of personal data
protection. We have two ways to achieve that. The
first one is special software saving. But this way is not
absolutely safe. The second way is to add algorithmic
intellectual technology. This way does not need
sharing the personal data which can be analyzed in a
closed system or even by a single computer equipped
with special software. A potential option could be the
personal patient’s computer at home. The artificial
intelligence development has priority in closed
corporations, for example, in insurance companies, in
large factories and so on, which prevents

unauthorized using of personal patient data.

The 3rd rule consists of developing the
communication via using medical personal data. It
can be shared or closed using special protect systems.

Both options have to use only adopted criteria,

DOI: 10.26502/achbr.50170186

indexes and specific clinical signs in according to
clinical guidelines and recommendation of medical
community. The recommendation for future clinical
trials consists of medicine effectiveness study in the
intellectual system based on the special treatment
algorithm. The presence of this electronic intellectual
algorithm (software) let us guarantee an appropriate
recommendation in using a particular drug to special
diagnostic criteria. So, the intellectual program must
be diagnostic and treatment or diagnostic and
rehabilitation. The best results can be achieved by
using combination of patient’ survey and devises
implementation for regular patient monitoring. As
science is a great force of society development, how
can it stimulate the electronic medical community
arising? The task consists of performance of the rules,
stated above and communication stimulation. As an
option, the following scheme can be presented based

on a science review (Figure 1).

Pharmacy, Medical industry

Patient

community

Clinical
Trials

Healthcare
professionals

Intelligent
system

Diagnosis

Treatment Rehabilitation / Prevention

Figure 1: The scheme of electronic medical communication.
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10. Conclusion

The electronic medical community is currently on
demand and it is developing spontaneously by
stimulating of technical progress. The present

medicine needs guideline for this process.

The main directions are as follows: randomized
clinical trials for every electronic device, software and
clinical status; the priority of personal data protection
which will be best by algorithmic technology using;
and future clinical trials must include electronic
model construction and studying how to use the

primary clinical results.

The basis on electronic medical community will be
randomized clinical trials of new electronic medical
equipment including software and diagnostic systems.
One of the important statements is that any new
devices, computer scales, monitoring systems have to
be incorporated in one analytical system which lets to
classify and identify a patient in a large population
accounting for all included and excluded data of the

clinical case.

This review highlights the property of an interactive

questionnaire “Electronic polyclinic” that
demonstrates the most comprehensive specifications

for patient status evaluation.
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