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Introduction

Intensive insulin treatment based on the monitoring of blood 
glucose levels is essential for the management of people with 
type 1 diabetes (T1D) to prevent diabetes-related complica-
tions.1 Nevertheless, the majority of people with T1D do not 
attain the desired glycemic targets and are, therefore, prone 

to develop these complications.2,3 In an attempt to help the 
patients achieve glycemic targets and to overcome the com-
plexity of managing diabetes, new strategies are being devel-
oped. The use of digital tools, decision support systems 
(DSSs), and telemedicine is emerging with the aim of sup-
porting people with diabetes and their healthcare providers 
in diabetes-related decisions and daily management.4,5
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Abstract
Aims: To compare insulin dose adjustments made by physicians to those made by an artificial intelligence-based decision 
support system, the Advisor Pro, in people with type 1 diabetes (T1D) using an insulin pump and self-monitoring blood 
glucose (SMBG).
Methods: This was a multinational, non-interventional study surveying 17 physicians from 11 countries. Each physician was 
asked to provide insulin dose adjustments for the settings of the pump including basal rate, carbohydrate-to-insulin ratios 
(CRs), and correction factors (CFs) for 15 data sets of pumps and SMBG of people with T1D (mean age 18.4 ± 4.8 years; 
eight females; mean glycated hemoglobin 8.2% ± 1.4% [66 ± 11mmol/mol]). The recommendations were compared among 
the physicians and between the physicians and the Advisor Pro. The study endpoint was the percentage of comparison points 
for which there was an agreement on the direction of insulin dose adjustments.
Results: The percentage (mean ± SD) of agreement among the physicians on the direction of insulin pump dose 
adjustments was 51.8% ± 9.2%, 54.2% ± 6.4%, and 49.8% ± 11.6% for the basal, CR, and CF, respectively. The automated 
recommendations of the Advisor Pro on the direction of insulin dose adjustments were comparable )49.5% ± 6.4%, 55.3% 
± 8.7%, and 47.6% ± 14.4% for the basal rate, CR, and CF, respectively( and noninferior to those provided by physicians. 
The mean absolute difference in magnitude of change between physicians was 17.1% ± 13.1%, 14.6% ± 8.4%, and 23.9% ± 
18.6% for the basal, CR, and CF, respectively, and comparable to the Advisor Pro 11.7% ± 9.7%, 10.1% ± 4.5%, and 25.5% 
± 19.5%, respectively, significant for basal and CR.
Conclusions: Considerable differences in the recommendations for changes in insulin dosing were observed among 
physicians. Since automated recommendations by the Advisor Pro were similar to those given by physicians, it could be 
considered a useful tool to manage T1D.

Keywords
insulin pump settings adjustments, Advisor Pro, automated decision support, self-monitoring of blood glucose, type 1 diabetes

https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/dst


Nimri et al 365

One of the major challenges in accomplishing good gly-
cemic control is the constant need to adjust insulin doses 
owing to the frequent changes in insulin demands and sensi-
tivity.6,7 For patients using an insulin pump, adjusting the 
insulin pump settings is particularly complex due to the 
need to modify a variety of parameters for different times of 
the day. Optimal dose adjustment of these parameters, which 
include the basal rate, carbohydrate-to-insulin ratios (CRs), 
and correction factors (CFs), needs to take into consider-
ation the insulin delivery rate (all data of insulin delivery 
available from the pump data: the basal hourly timed deliv-
ery rate including temporary basal rate and suspend, insulin 
boluses including meals and correction, amount and timing 
of each bolus), carbohydrates consumed, and glucose levels 
obtained from self-monitoring blood glucose (SMBG) or a 
continuous glucose monitoring (CGM) device. Thus, the 
task of properly and frequently adjusting insulin doses for 
patients using pumps requires expertise and experience 
from the healthcare provider, which is time-consuming and 
may become not feasible as 50%-60% of individuals with 
T1D use an insulin pump.2,8,9

DSSs provide new tools in the treatment of T1D as they 
aid in adjusting insulin doses during and between clinic vis-
its. The DreaMed Advisor Pro (DreaMed Diabetes Ltd., 
Petah Tikva, Israel) is a Food and Drug Administration 
(FDA)-cleared and CE-marked DSS that assist healthcare 
professionals in the management of people with T1D using 
an insulin pump and CGM or SMBG. The Advisor Pro uti-
lizes data on glucose, insulin doses, and carbohydrate 
intake from various patient devices, to automatically pro-
vide exact insulin dosing recommendations and other treat-
ment tips. In a previous study, we compared insulin pump 

setting adjustments made by 26 different physicians and by 
the Advisor Pro to the same set of 15 patient data using an 
insulin pump and continuous glucose sensor. Full agree-
ment among physicians in the direction of insulin adjust-
ments was in the range of 41%-46% and 10%-12% for full 
disagreement for each of the pump parameters, which was 
comparable with the adjustments suggested by the Advisor 
Pro.10 These results imply that for treating people with 
T1D, an artificial intelligence (AI)-based algorithm can 
provide recommendations for insulin dose adjustments, 
which are similar to those given by experienced physicians. 
In the current study, we compared different expert physi-
cians’ dose adjustments, but this time based on SMBG data, 
as SMBG is still more in use worldwide than continuous 
glucose sensors for various reasons.11,12 Therefore, there is 
a need for a DSS for insulin pump dose adjustments that are 
also based on SMBG. We tested whether the level of agree-
ment on the direction of insulin adjustments (increase, 
decrease, or no change) among expert physicians and 
between the physicians and the Advisor Pro is comparable 
when based on SMBG data.

Methods

Study Design

This was a non-interventional survey study. Endocrinologists 
experienced in the treatment of T1D who participated in the 
Advanced Technologies and Treatments for Diabetes 
Medtronic master school (Rome, June 2018) were invited 
to participate in the survey. Those who agreed were asked 
to provide insulin dose adjustment recommendations based 
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on data downloaded from the CareLink Pro Ver 4.0A 
(Medtronic Diabetes, Northridge, CA, USA) of 15 ran-
domly selected people with T1D. Three-week CareLink 
upload data (standard patient profiles) on SMBG and insu-
lin pump, including details about the current pump settings 
(basal rate, CR, CF, bolus calculator glucose targets, and 
active insulin time), were sent to the participants via email. 
The CareLink pump download file also contained insulin 
delivery data, including insulin boluses and data from the 
bolus calculator, with amount of carbohydrates for each 
meal when entered. In addition to the 21-day CareLink 
download, each case was supplemented with anonymized 
information about the patient, including gender, age, gly-
cated hemoglobin (HbA1c), weight, height, and body mass 
index. An example of the provided form for the physicians 
is added in the supplementary material. The physicians 
were asked to review each case and to provide insulin dose 
adjustment recommendations in a unified form. In addition, 
they were asked to add recommendations for behavioral 
changes based on the data, if needed. The study protocol 
was approved by the Rabin Medical Center Institutional 
Review Board (No. 000917).

The DreaMed Advisor Pro

The Advisor Pro (DreaMed Diabetes Ltd., Petah Tikva, 
Israel) is an AI-based DSS that was cleared by the FDA. It 
assists healthcare professionals in the management of peo-
ple with T1D who use an insulin pump and monitor their 
glucose levels by CGM or SMBG. The Advisor Pro col-
lects diabetes-related information from various brands of 
devices downloaded to a Diabetes Management System 
(ie, glucose data from a glucose meter or/and a CGM 
device, insulin delivery data from the insulin pump, and 
carbohydrate count from the pump bolus calculator). Then, 
the Advisor Pro analyzes the existing information, identi-
fies glucose patterns as well as insulin dosing events and 
their probable causes. Based on these analyses, the Advisor 
Pro produces recommendations for exact insulin pump 
dosing adjustments, including basal, CR, and CF plans. In 
addition, the Advisor generates suggestions for personal-
ized diabetes management tips such as the timing of insu-
lin meal boluses or absence of bolus delivery before meals. 
These personalized insights and suggestions can be the 
basis for a conversation between the healthcare provider 
and the patient during clinic visits or between them. The 
Advisor Pro recommendations were evaluated in a previ-
ous small feasibility study that showed that it was capable 
of providing insulin dose adjustments similar to those 
given by experienced physicians.10 The principles of the 
Advisor Pro technology are illustrated in Figure 1. More 
details on Advisor Pro are provided in the supplementary 
material, including an example of the Advisor Pro recom-
mendation report in Supplemental Figure S1.

Outcomes and Data Analysis

The level of agreement on the direction of the insulin dose 
adjustments (increase, decrease, or no change) among the 
physicians and compared to the Advisor Pro was evaluated 
as we previously described.10 In brief, for each hour of the 
day, the insulin dose recommendations were compared for 
the relative changes to the patient’s current pump settings 
in the basal, CR, and CF plans among the physicians and 
between the physicians and the automated algorithm (fur-
ther explanation on the method in the supplementary appen-
dix). Hence, a total of 1080 comparison points were 
available for analysis (24 hours, 15 patients, and 3 pump 
setting parameters).

The primary endpoint of the study was the percentage of 
comparison points for which there was a full agreement on 
the direction of the suggested adjustment in the treatment 
plan (increase, decrease, or no change in the insulin dose) 
or a full disagreement (opposite directions of insulin dose 
adjustments, means one wanted to increase and other to 
decrease). The secondary endpoint was the percentage of 
comparison points that were in partial positive disagree-
ment (ie, one physician advised increasing the insulin dose 
and another advised no change) and partial negative dis-
agreement (ie, one physician advised decreasing the insulin 

Figure 1. The DreaMed Advisor Pro workflow.
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dose and another advised no change). In addition, we com-
pared the magnitude of dosing adjustments relative to the 
current pump settings.

Statistical Analysis

A one-tailed, noninferiority t-test was used to assess 
whether the agreement (right tail) and the disagreement 
(left tail) between physicians and the Advisor Pro (17 pairs 
and total of 18,360 comparison points) was not inferior to 
the agreement and disagreement between pairs of physi-
cians (136 pairs and total of 146,880 comparison points). 
The interquartile range of the level of agreement between 
the physicians was defined for the noninferiority t-test mar-
gin. For the level of agreement between the physicians and 
Advisor Pro the limit was set for the 25th percentile (one 
quartile) and for the level of disagreement greater than the 
75th percentile (one quartile) that is found between the 
physicians. The null hypothesis was that there is a differ-
ence in agreement/disagreement between physicians and 
the Advisor Pro. Therefore, any significant P-value (<.05) 
indicated that there was no significant difference between 
the physicians and Advisor Pro recommendations, indicat-
ing the noninferiority of the Advisor Pro. The number of 
similar or dissimilar time periods for each parameter basal, 
CR, and CF change from the original program was com-
pared among physicians and the Advisor Pro using a gen-
eral linear model repeated-measures analysis with pairwise 
comparisons. The number of parameters that were changed 
for the same period of time among physicians and the 
Advisor Pro was compared using Pearson’s χ2 tests. The 
magnitude of the insulin dose adjustment between physi-
cians and the Advisor Pro for the three variables (basal, CR, 
and CF) was compared using a one-tailed, noninferiority 
t-test. The null hypothesis was that the magnitude of the 
difference in dose adjustments between physicians and the 
Advisor Pro was greater than the magnitude of the differ-
ence in dose adjustments between each pair of physicians. 
Therefore, any significant P-value (<.05) indicated that the 
Advisor Pro is not inferior compared to the physicians (ie, 
comparable) regarding recommendations on the magnitude 
of insulin dose adjustments. The noninferiority margin was 
the 75th percentile of the mean absolute difference.

In addition, we conducted a separate comparison between 
Advisor Pro recommendations only for pump dosing adjust-
ments made once based on CGM data and another based on 
SMBG data, which was artificially simulated based on CGM 
data. A total of 923 different data sets (each data set included 
21 days from the insulin pump and CGM devices) was used 
for the comparison. A special method was used to simulate 
SMBG points from the CGM data. The simulation creates, 
on average, 3-9 SMBG data points (see the detailed method 
in the supplementary appendix). Recommendations of the 
Advisor Pro, which were made based on the CGM data, were 
compared to its recommendations that were made based on 

the artificial simulated SMBG data, and the level of agree-
ment and disagreement was evaluated.

Results

Seventeen physicians from 11 countries (Croatia, Spain, 
Finland, Serbia, Italy, Greece, Belgium, South Africa, Czech 
Republic, United Arab Emirates, and Israel) participated in 
the survey. Of the responders, 16 physicians practice in aca-
demic centers and 1 in a private care clinic. The average 
number of years since medical school graduation in this 
group was 19.1±7.8 years. Each physician provides diabetes 
care to an average of 284.7 ± 116.3 people with T1D, of 
whom 38.2% ± 18.1% use pump therapy and 49.5% ± 
26.8% use continuous or flash glucose monitoring. All 17 
physicians reviewed all 15 cases as described.

The characteristics of the 15 patients whose data were used 
for the study survey are presented in Table 1. Additional data 
regarding insulin pump parameters for each individual case 
including average daily blood glucose measurements, average 
glucose level, and total daily insulin dose are presented in 
Supplemental Table S1. The cases were heterogeneous in 
means of initial pump parameters, for example, basal rates for 
each case range from 2 to 7 different rates and percentage of 
basal from total daily dose ranges from 20% to 60%.

Primary Endpoint Outcomes

The levels of full agreement and disagreement for each of the 
pump parameter adjustments among the participating physi-
cians, and between the physicians and Advisor Pro are pre-
sented in Figure 2.

Table 1. Patient Data Set Characteristics.

N 15
Age (years) 18.4 ± 4.8
Gender (M/F) 7/8
Weight (kg) 66.0 ± 14.0
Height (cm) 166.1 ± 9.7
BMI 23.9 ± 4.8
BMI-SDS* 0.4 ± 1
HbA1c (%) 8.2 ± 1.4
HbA1c range (%) 5.4-11.4
HbA1c (mmol/mol) 65.9 ± 15.1
HbA1c range (mmol/mol) 35.5-101.1
TDD (U) 52.1 ± 22.1
TDD (U/kg) 0.76 ± 0.19
Bolus ratio (%) 55.1 ± 11.3
Average daily SMBG 6.2 ± 1.5

The data are presented as means and standard deviations.
*The BMI-SDS was calculated for 12 pediatric participants (under 20 years 
of age).
BMI, body mass index; HbA1c, glycated hemoglobin; SMBG, self-blood 
glucose monitoring; TDD, total daily dose.
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The level of full agreement on the direction of insulin 
dose adjustment among the physicians was 51.8% ± 9.2%, 
54.2% ± 6.4%, and 49.8% ± 11.6% for the basal rate, CR, 
and CF, respectively, while the level of agreement between 
the Advisor Pro and the physicians was 49.5% ± 6.4%, 
55.3% ± 8.7%, and 47.6% ± 14.4% for the basal rate, CR, 
and CF, respectively.

The level of full disagreement on the direction of insulin 
dose adjustment among the physicians was 5.4% ± 5.3%, 
3.5% ± 3%, and 4.2% ± 5.1% for the basal rate, CR, and 
CF, respectively, while the level of disagreement between the 
Advisor Pro and the physicians was 5.5% ± 5.1%, 4.6% ± 
4.1%, and 6.4% ± 7.2% for the basal rate, CR, and CF, 
respectively.

Secondary Endpoint Outcomes

Table 2 depicts the percentages of partial disagreement on 
the direction of insulin dose changes among the physicians 
and between the physicians and the Advisor Pro. For the 
basal rate, similar percentages of partial positive (to increase 
insulin vs no change) disagreement were observed among 
the physicians and between the physicians and the Advisor 
Pro (average 32.9% and 28.5%, respectively). In addition, 
also similar percentage of partial negative (to decrease insu-
lin vs no change) disagreement was observed among the 
physicians and between the physicians and the Advisor Pro 
(average 12.2% and 14.1%, respectively) for the basal rate. 
For the bolus parameters (CR and CF), the mean percent-
age of partial negative disagreement was similar in both 
groups (around 30%), whereas the mean percentage of 

partial positive disagreement was significantly different 
between the two groups (within the range of 11%-14% and 
16%-21% for the CR and CF, respectively; Table 2).

The Magnitude of Insulin Dosing Adjustments

The magnitude of insulin dose adjustments was calculated 
as the percentage of change from the current patient pump 
settings. Figure 3 represents the magnitude of change for 
the points of full agreement among the physicians and 
between the physicians and the Advisor Pro for basal, CR, 
and CF pump parameters. The magnitude of insulin dose 
adjustments was comparable between the physicians and 
the Advisor Pro for basal rate and CR dosing parameters. 
The mean absolute difference in magnitude of change 
between physicians for the basal rate was 17.1% ± 13.1% 
and between physicians and Advisor Pro was 11.7% ± 
9.7% (P < .001) (Figure 3). For the CR, the mean absolute 
difference in magnitude of change between physicians was 
14.6% ± 8.4% and between physicians and Advisor Pro 
was 10.1% ± 4.5% (P < .001) (Figure 3). A nonsignificant 
difference was found in the magnitude of change for the 
CF. The mean absolute difference in the magnitude of 
change between physicians was 23.9% ± 18.6% and 
between physicians and Advisor Pro was 25.5% ± 19.5% 
(not significant) (Figure 3). The reason for the insignifi-
cant result was outlier data from one physician. The abso-
lute magnitude of change between this physician and the 
other physicians was 61% ± 25% and between this physi-
cian and Advisor Pro was 97% while the majority ranged 
around 25%.

Figure 2. Level of agreement and disagreement in the direction of insulin dose adjustments for basal, CR, and CF plans. 
CF, correction factor; CR, carbohydrate-to-insulin ratio.
Level of agreement (A) and disagreement (B) per pump setting. The box plot represents the among-physician comparisons showing the median, 
interquartile range, minimum, and maximum (N = 136) per pump setting feature. Dots represent the Advisor Pro–physician comparisons (N = 17) per 
pump setting feature.
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Advisor Pro Recommendations Based on CGM 
Compared to SMBG Data Points

A high level of agreement was found on the direction of insulin 
dose adjustments between Advisor Pro recommendations 
based on CGM and those based on simulated SMBG (58.7% ± 
22.3%, 64.7% ± 22.9%, and 62.4% ± 26.2% for average 3 
simulated SMBG data points per day, for basal, CR, and CF, 
respectively, Supplemental Table S2). A significant positive 
correlation was found between the number of SMBG-simulated 

points and the percent of agreement on insulin dosing adjust-
ments. The level of disagreement was low, less than 2% for all 
numbers of average simulated SMBG data points (Supplemental 
Table S1 and Supplemental Figure S2).

Discussion

Insulin dose adjustments for people with T1D treated with 
an insulin pump and SMBG recommended by the automated 
algorithm Advisor Pro were found to be comparable and 

Figure 3. Magnitude of insulin pump dosing adjustments in cases of full agreement for basal, CR, and CF plans.
CF, correction factor; CR, carbohydrate-to-insulin ratio. Percentage of change in insulin dosing pump parameters: basal, CR, and CF plans in cases of full 
agreement (increase or decrease) on the direction of insulin dosing adjustment (1157 cases for the basal rate, 996 cases for the CR, and 550 cases for 
the CF).
The box plot displays the median and interquartile range and the dashed line the minimum and maximum of the percentage of dose change. P values for 
the three parameters: basal P < .001, CR P < .01 and CF not significant.

Table 2. Results of Comparison for Partial Disagreement on Insulin Dosing Adjustments.

Parameter, mean (SD) Among physicians Between Advisor Pro and physicians P-value

Recommendation for no change vs recommendation 
to deliver more insulin via basal (%)

32.9 ± 5.8 28.5 ± 8.6 <.001

Recommendation for no change vs recommendation 
to deliver less insulin via basal (%)

12.2 ± 4.0 14.1± 7.7 <.001

Recommendation for no change vs recommendation 
to deliver more insulin via CR (%)

10.8 ± 5.9 14.2 ± 6.3 .12

Recommendation for no change vs recommendation 
to deliver less insulin via CR (%)

31.5 ± 5.0 26.0 ± 6.8 <.001

Recommendation for no change vs recommendation 
to deliver more insulin via CF (%)

16.2 ± 12.8 20.6 ± 13.4 .05

Recommendation for no change vs recommendation 
to deliver less insulin via CF (%)

29.9 ± 8.2 25.4 ± 12.5 <.001

CF, correction factor; CR, carbohydrate-to-insulin ratio; SD, standard deviation.
Values are mean ± SD.
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noninferior to those given by experienced physicians with 
regard to the direction and magnitude of insulin adjust-
ments. Considerable variability was found in the recommen-
dations of the physicians, with the percentage of complete 
agreement on the direction of insulin dose adjustments 
being only around 50%. However, the level of complete dis-
agreement between the physicians was 5% for all insulin 
pump parameters.

The current survey showed that the level of complete 
agreement among the physicians as well as between the phy-
sicians and the Advisor Pro was higher, while the level of 
complete disagreement was significantly lower compared to 
recommendations based on CGM data, which were reported 
in our previous study.10 First and foremost, this finding dem-
onstrates the prospects of the Advisor Pro in everyday prac-
tice. The results of this survey showed that for people with 
T1D using an insulin pump and SMBG, the Advisor Pro rec-
ommendations are noninferior to those given by experienced 
physicians from academic centers, suggesting that it can be 
used to adjust insulin pump settings based on either CGM or 
SMBG data. Second, to our understanding, the higher level 
of agreement and lower level of disagreement in the direc-
tion of insulin dose adjustments observed in this survey 
(pump and SMBG data) compared to the previous survey 
(pump and CGM data) are due to the amount and complexity 
of the data that are generated by CGM as compared to 
SMBG. The higher level of agreement found in the set of 
recommendations based on SMBG compared to CGM data 
relates to the higher cases where no change in insulin dosing 
was recommended. Thus, more information and data com-
plexity may lead to less agreement and diversity in decision 
making on insulin dose adjustments. This may also explain 
the difference between the level of partial positive disagree-
ment between physicians and between physicians and 
Advisor Pro. The complexity of data analysis may be part of 
the answer to the technological paradox. Although more peo-
ple are using insulin pumps and CGM, the glycemic control 
did not improve and even deteriorated during the last years.3

The Diabetes Control and Complications Trial showed 
that intensive insulin therapy achieved a 2% reduction in 
HbA1c by using weekly in-person clinic visits until target 
glucose ranges were achieved, followed by monthly visits 
and weekly telephone contacts.13 These findings underscore 
the need for frequent professional monitoring to improve 
glycemic control. Frequent monitoring allows adjustments 
of insulin dosing that are essential to overcoming changes in 
insulin sensitivity, alterations in exercise and/or dietary pat-
terns, and, importantly, changes in growth and development 
that are fundamental to pediatric diabetes care.

The current recommendation is to perform clinical visits 
every three to four months14,15; however, in its current status, 
the global healthcare system cannot provide such support. In 
practice, the frequency of patient visits is lower due to dis-
tance, loss of working days, and so on. In the course of a 
year, only 0.1% of the patient’s time is accompanied by a 
healthcare professional.16 Thus, access to quality care and 

self-management tools is needed. Digital tools and DSS can 
help with insulin titration efforts and hold promise for 
improvement of glycemic control.

The most important parameter for a DSS is the assurance 
that adequate treatment safety is not compromised by the 
attempts to improve glycemic control. The low disagreement 
percentage of the Advisor Pro and the magnitude of the insu-
lin pump parameter changes, both comparable to those of the 
physicians, imply that the safety of the patients is noninferior 
to current practice. Moreover, as suggested by others, the fre-
quent titrations of insulin are likely to improve glycemic 
control while maintaining the safety.17 One of the main fac-
tors in ensuring the safety of the Advisor Pro recommenda-
tions is achieved by limiting the changes in insulin factors 
allowed by the algorithm. Currently, the allowed changes in 
the basal rate are set at ±20% from the current setting, while 
the CR and CF allowed changes are set at ±30%. It is inter-
esting to note that the greatest variance in the magnitude of 
change made by physicans was for the CF parameter as much 
as a mean absolute change of 100%-150%. This variance 
occurred mainly during the night time and may reflect differ-
ent attitudes of physicians regarding conservative treatment 
during this period.

In addition to evaluating the automated Advisor Pro rec-
ommendations compared to those given by experienced dia-
betologists, the methodology of our study enabled us to 
analyze the consistency of insulin dosing recommendations 
among experienced physicians. The percentage of disagree-
ment in the direction of insulin dose adjustments observed 
among the physicians was low. However, considerable vari-
ability was found in their recommendations with an agree-
ment percentage of only about 50%. Previous studies 
demonstrated substantial differences in insulin dosing rec-
ommendations among different healthcare providers.18 These 
variations may be related to differences in attitude among 
different insulin prescribers such as primary physicians, 
endocrinologists, and nurse practitioners. In our study, all 
participating physicians were endocrinologists, and yet con-
siderable differences in insulin dosing were observed, signi-
fying the complexity of insulin pump setting adjustments. 
We may postulate that even lower agreement percentages 
would have been observed if the survey included other 
healthcare providers.

The current survey was designed to demonstrate the vari-
ability in insulin dosing recommendations between experi-
enced physicians from academic centers and at the same 
level with the Advisor Pro. Noninferiority was demonstrated 
in the level of complete agreement on the direction of needed 
insulin adjustments (increase, decrease, or no change) and 
their magnitude.

This was not a clinical study and has a few limitations. 
The study survey included only experienced physicians in 
endocrinology, mainly from Europe; hence, we are limited in 
the ability to generalize the findings to other prescribers such 
as primary care physicians and nurse practitioners or pre-
scribers from different geographical locations. In addition, 



Nimri et al 371

the reviewed cases included adolescents and young adults 
(ages ranged from 12 to 29 years). Therefore, including dif-
ferent age groups may yield different results. Importantly, 
the study was not designed to evaluate the efficacy of dosing 
adjustments. Clinical studies are needed to evaluate the effi-
cacy of the Advisor Pro as an everyday clinical tool. Indeed, 
a multicenter multinational parallel-design study including 
108 participants (ages 10-21) was recently completed. The 
study compared the glycemic control using insulin pump 
adjustments made by the Advisor Pro and by physicians from 
specialized academic diabetes centers (ClinicalTrials.gov 
identifier: NCT03003806).

The advantage of the study is its methodology that enables 
a direct comparison between dosing decisions made by AI 
automatization and humans. The previous study, which was 
similar, enabled us to compare the level of agreement based 
on data derived from CGM and SMBG.

Conclusion

In conclusion, considerable differences in the recommen-
dations for changes in insulin pump dosing parameters 
based on SMBG data were observed among experienced 
physicians. Automated recommendations by an artificial 
DSS, the DreaMed Advisor Pro, were similar to those 
given by experienced physicians. Automated systems can 
facilitate diabetes management, empower patients, and 
provide remote between visits consultation in the era of 
shortage in healthcare providers and limited access to 
medical care in rural areas. The need for remote consulta-
tion has become even more critical during the Covid-19 
outbreak when in-person visits have become limited. We 
anticipate that shortly, the Advisor Pro and other auto-
mated algorithms will be able to provide proper and con-
sistent insulin dosing adjustments during clinical visits 
and between them. Further clinical studies are needed to 
evaluate the efficacy of the Advisor Pro as an everyday 
clinical tool.
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