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Abstract

Background Diabetes is one of the world’s most widespread conditions, and diabetic patients are among the most
likely to engage in fierce battles with this chronic disease. Which group should be added-on as a dual therapy

for Egyptian patients with type 2 diabetes and inadequate glycemic management, HbATc>7.0% and < 10% (=53
and <86 mmol/mol), following not less than 3 months of metformin and diet therapy, is still up for debate. Based

on this ambiguity, we designed our study to compare the safety and efficacy of sitagliptin 50 mg (n=85) with empa-
gliflozin 12.5 mg (n=85) twice daily as an adjunctive therapy to metformin and diet for a further 12 weeks. HbA1c
after 12 weeks of open-label therapy was the major outcome measure.

Results After 12 weeks of treatment, empagliflozin drastically lowered HbAlc, FPG, PP, body weight, and triglycerides
from baseline while significantly increasing LDL, total cholesterol, and HDL. On the other hand, sitagliptin significantly
reduced FPG, PP (with a no discernable alteration in HbA1c), body weight, and triglycerides while significantly increas-
ing HDL (P<0.001 for all comparisons). Comparing the two groups, empagliflozin significantly reduced HbA1c, FPG,
and PP while significantly increasing LDL and triglycerides than sitagliptin (P<0.001 for all except FPG, P=0.005). More
patients receiving empagliflozin 12.5 mg than sitagliptin 50 mg twice daily reported adverse events during open-
label treatment (11.8% vs. 8.2%, respectively).

Conclusions In type 2 diabetic Egyptian patients uncontrolled with metformin and diet, empagliflozin was superior
to sitagliptin as regards glycemic control, weight, and SBP/DBP reduction.

Keywords T2DM, Sitagliptin, Empagliflozin, Dual therapy

*Correspondence:

Haitham G. Zakaraia

Haitham.Zakaraia@fop.usc.edu.eg

Full list of author information is available at the end of the article

. ©The Author(s) 2023, corrected publication 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0
@ Sprlnger O pe n International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you
— give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43088-023-00442-0&domain=pdf
http://orcid.org/0000-0002-4300-244X

Zakaraia et al. Beni-Suef Univ J Basic Appl Sci (2023) 12:104

1 Background

A body’s failure to perform the physiological function of
insulin is what causes diabetes, a significant long-term
pathological condition. More than 463 million people
worldwide complain of diabetes, and it’s predicted that
figure will increase to 578 million by 2030 and 700 mil-
lion by 2045 [1]. It is now understood that type 2 diabetes
(T2D), the most prevalent type of the disease, develops
as a result of poor communication between 3-cells in the
pancreas and insulin-sensitive organs [2].

As 1st line pharmacological therapy for those with T2D
who cannot accomplish controlled glucose levels by life-
style adjustments, metformin is recommended [3]. As
T2D advances, metformin treatment alone is typically
unable to sustain glycemic control, despite being ini-
tially successful [3, 4]. Additional therapies are necessary
when, as is unavoidably the case, blood glucose control
cannot be maintained with diet, lifestyle changes, and
metformin as a monotherapy [3]. The American Diabe-
tes Association (ADA) and the European Association for
the Study of Diabetes (EASD) both claim that the opti-
mal agent to combine with metformin is not always rec-
ommended, so tolerability, especially hypoglycemia and
weight gain, should be a key factor [3].

As a second-line therapy for T2D, the most recent
ADA and EASD consensus report proposes selecting
one of five anti-diabetic medication classes. Three of
these emerging anti-diabetic drug families include GLP-
1RAs (glucagon-like peptide-1 receptor agonists), SGLT i
(sodium glucose cotransporter-2 inhibitors), and DPP,i
(dipeptidyl peptidase-4 inhibitors) [5].

In genuine clinical practice, it has been possible to
access DPP,i (e.g. sitagliptin, vildagliptin, alogliptin, saxa-
gliptin and linagliptin) for more than ten years. They have
generally good glycemic efficacy, high tolerability pro-
files, and a low possibility of adverse effects such as hypo-
glycemia and weight gain [6, 7]. They have been shown to
increase insulin secretory capability and beta-cell activity,
and as a result, they may be useful for use in patients who
are still at an early stage of the disease and have some
beta-cell function [8, 9]. The first and most often used
medication in this class worldwide is sitagliptin [10, 11].
Although sitagliptin’s effective glycemic qualities have
been demonstrated, there is ongoing debate regarding
its impact on non-glycemic factors such as body weight,
cholesterol, and insulin sensitivity [12—14].

Empagliflozin is a potent and particular SGLT,i. In
phase III trials, empagliflozin was connected to clini-
cally meaningful improvements in weight and glyce-
mic control as well as decreases in blood pressure (BP),
either alone or in combination with other medications.
The risk of hypoglycemia was decreased, and empagli-
flozin was well tolerated [15-21]. The main combined
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cardiovascular result (nonfatal myocardial infarction,
death from cardiovascular causes, or nonfatal stroke)
additionally to overall mortality were both decreased
in empagliflozin-treated high cardiovascular risk T2D
patients [22, 23]. SGLT,i are one of the 2nd or 3rd line
recommended therapeutic options for people with T2D,
and it is recommended to combine SGLT,i with DDP,i
and metformin as triple therapy [24].

Today, it is clear that not all patients benefit equally
from antidiabetic medications in terms of effectiveness
and safety of empagliflozin 12.5 mg to sitagliptin 50 mg
twice daily as add-on therapy in uncontrolled T2D Egyp-
tian patients after at least 12 weeks of treatment using
metformin and diet.

2 Patient and methods

2.1 Research strategy

This parallel-design, randomized, prospective study
was carried out at the internal medicine clinic of Uni-
versity Hospital from 20 September 2020 to 20 January
2022. The study’s execution received no financial help
from the pharmaceutical sector. Throughout the study’s
implementation, the Declaration of Helsinki and best
clinical practice standards were observed. Before taking
part, every participant provided a written statement of
informed consent.

2.1.1 Patients

In the trial, patients between the ages of 30-65 with
poorly managed T2D (HbAlc>7% but <10%) who were
also receiving a consistent dose of metformin (1000 mg
twice daily, unchanged for not less than 12 weeks before
screening) were included. Type 1 diabetes, HbAlc>10%,
pregnancy, chronic liver disease, elevated alanine ami-
notransferase, aspartate aminotransferase, creatine phos-
phokinase, albumin<3.5 g/dl, high bilirubin, INR>1-2,
renal impairment (Crcl<50 ml/min), pancreatitis, uri-
nary tract infection (UTI), and diabetic ketoacidosis
within six months of enrollment were the exclusion cri-
teria Additionally, individuals who had been treated with
anti-obesity medications or GLP-1RAs within 12 weeks
prior to enrollment, as well as those who failed to attend
subsequent consultations, were also excluded.

2.2 Treatment

In addition to the standard metformin (1000 mg twice
daily) regimen, we randomized eligible patients in a 1:1
ratio to receive either 50 mg of sitagliptin or 12.5 mg of
empagliflozin twice daily for a period of 12 weeks. At
screening and at weeks 0 and 12 of therapy, study visits
were planned. No dosage changes were permitted for the
research drug.
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2.3 Outcome measures

The key effectiveness metric was any variation in HbAlc
from baseline at week 12 along with four important sec-
ondary efficacy variables: (i) change in fasting plasma
glucose (FPG) and postprandial plasma glucose (PP); (ii)
change in body weight; (iii) change in systolic blood pres-
sure (SBP) and diastolic blood pressure (DBP); and (iv)
change in lipid profile: total cholesterol, low density lipo-
protein (LDL), triglycerides (TG), and high density lipo-
protein (HDL).

Adverse events (AEs), clinical laboratory data, and vital
signs were all regarded as safety endpoints (AEs; utiliz-
ing suggested terminology in line with version 17.1 of
the Medical Dictionary for Drug Regulatory Activities
[MedDRA]). Treatment-emergent AEs were defined as
any AEs that started after the 1st dose of empagliflozin
or sitagliptin and persisted up to one week following the
final research medication dose. AEs of special interest
included hypoglycemia, genitourinary infections, hyper-
sensitivity reactions, diabetic ketoacidosis, acute pan-
creatitis, hypotension, and dehydration. Events having
a plasma glucose content of less than 3.9 mmol/L were
considered to be confirmed hypoglycemia AEs.

2.4 Sample size

A sample size of 85 patients in each group would have
80% power to detect any possible benefits of adding
empagliflozin over sitagliptin on HbAlc, assuming a
HbA1lc mean difference of 0.5, a standard deviation (SD)
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of 1, an alpha error of 0.05, a beta error of 0.2, and a 20%
attrition rate.

2.5 Statistical analysis

The whole analysis set, or all patients who took the study
drugs for 12 weeks and had post-baseline values for effi-
cacy variables evaluated after the treatment period, was
used to conduct efficacy analyses. Additionally, assess-
ments of safety characteristics were performed on the
safety analysis set, which was comprised of every patient
who had taken at least one dosage of the trial drug. The
mean SD and n (%) of patients, respectively, are used to
indicate the baseline characteristics of the participants
for continuous and categorical variables. All analyses
were done using the SPSS statistical software package,
version 22. Comparisons between two groups for quan-
titative parametric values were done using the Student T
test. We compared categorical variables using the Pear-
son Chi-square test. P-values lower than or equal to 0.05
will be deemed significant. i.e., a 95% confidence interval
was used. For each treatment group, the numbers and
percentages of all AEs, AEs that resulted in drug cessa-
tion, and AEs of particular concern (such as hypoglyce-
mia, UTIs, and diabetic ketoacidosis) were documented.

3 Results
3.1 Patients
Figure 1 displays a flowchart of the patient enrollment
process. After withdrawing 5 patients during the written

[ 175 Patients assessed for eligibility ]

A’[ 5 Withdrew informed consent ]

170 Eligible patients randomized in the trial

[ 85 Sitagliptin

A

4—/ \’[ 85 Empagliflozin ]

i

3 Discontinued: [
0 Adverse events

Safety analysis set ]

10 Discontinued:

2 Lost to follow-up
1 Dose modification

A
[82 Completed the treatment perlod

5 Adverse events
3 Lost to follow-up
2 Dose modification

75 Completed the treatment perlod]

\{ Full analySIS set ]/

Fig. 1 Flow chart of patient enrollment
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informed consent, an overall 170 patients were ascribed
at random to receive either 50 mg of sitagliptin (n=285) or
12.5 mg of empagliflozin (n=85). Of these patients, 157
(92.1%) finished the full 12 weeks of treatment. Despite
being removed from the trial due to adverse events (AEs),
lost to follow-up, or dose change, the safety analysis set
contained three patients receiving sitagliptin and ten
individuals receiving empagliflozin.

A female predominance in the sitagliptin group was the
only difference in the demographic and baseline char-
acteristics between the two groups. In the sitagliptin
group, the mean patient age was 53.5 + 8.7 years, whereas
in the empagliflozin group, it was 53.4+10.2. The base-
line HbAlc values for the sitagliptin and empagliflo-
zin groups were 8.5+1.0% and 8.3 +0.84%, respectively.
Patients weight, FBG, PP, LDL, total cholesterol, HDL,
Triglycerides, SBP, and DBP values were 91.1+15.4 kg,
184.2 +64.4 mg/dl, 271.9+89.3 mg/dl, 124.9+28.5 mg/
dl, 203.1+39.2 mg/dl, 46.1 +10.6 mg/dl, 207.1 +72.8 mg/
dl, 134.5+16.3 mmHg, and 83.0+13.5 mmHg in the
sitagliptin group, while they were 93.3+17.95 kg,
164.6 +45.2 mg/dl, 258.6+110.2 mg/dl, 130.1+28.9 mg/
dl, 207.0 £ 38.8 mg/dl, 43.96 + 10.2 mg/dl, 194.8 + 66.7 mg/
dl, 136.7+17.8 mmHg, and 85.6+10.8 mmHg in the
empagliflozin group, respectively, and all were well sum-
marized in Table 1.

3.2 Efficacy

Table 2 demonstrates the efficacy of both groups after 12
weeks of treatment. Mean HbAlc values were 8.3+1.9%
with sitagliptin (P=0.293) and 7.2+1.3% with empagli-
flozin (P<0.001), with a substantially higher reduction
in the empagliflozin group (P<0.001), Mean FPG values
were 155.3+59.4 mg/dl with sitagliptin (P=0.001) and
131.7+43.3 mg/dL with empagliflozin (P<0.001), with
a noticeably larger decrease in the empagliflozin group
(P=0.005). Mean PP values were 225.0 + 87.1 mg/dl with
sitagliptin (P=0.001) and 178.2+66.9 mg/dl with empa-
gliflozin (P<0.001), with a noticeably larger decrease
in the empagliflozin group (P<0.001). For the sitaglip-
tin group, there was a discernible drop in body weight
(89.8+15.5 kg; P<0.001), as well as in empagliflozin
group (91.9+18.0 kg; P=0.001), without discernible dif-
ferences between the two groups (P=0.437).

There was a non-significance difference in SBP and
DBP in both groups, either comparing to the baseline of
each group or comparing both groups with each other
(P=0.203, P=0.041, respectively). According to the
patient’s lipid profile, there was a non-significant dif-
ference in LDL (121.6+29.7, P=0.377) and total cho-
lesterol (194.8+42.4, P=0.109) in the sitagliptin group,
while there was a substantial variation (143.96+25.3,
P<0.001; 220.6+33.0, P=0.001) in the empagliflozin

Table 1 Baseline and demographic data in both groups
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Parameters Sitagliptin (n=82) Empagliflozin (n=75) p-Value

Gender, n%
Male 33 (40.2%) 40 (53.3%) <0.001
Female 49 (59.8%) 35 (46.7%)

Age (years)
Min—-Max  30-67 21-70 0.948
Mean+SD  53.524+8.6670 53.427+10.2300

Body weight (kg)
Min—Max  54-123 59-145 0411
Mean+SD  91.055+15.4488 93.267+£17.9548

HbATc (%)
Min—-Max  7.0-10.0 7.0-10.0 0227
Mean+SD 8495+ 1.0000 8.316+0.8350

FPG (mg/dl)
Min-Max  84-401 88-289 0.030
Mean+SD  184.244+64.4208 164.600+45.1580

PP (mg/dl)
Min-Max  127-481 91-869 0.409
Mean+SD 271.915+89.2699 258573+110.2033

LDL (mg/dl)
Min—-Max  66-187 42-223 0.258
Mean+SD  124.902+285024 130.120+£28.9491

Total Cholesterol (mg/dl)
Min—Max  140-306 112-307 0.532
Mean+SD  203.098+39.1879 207.000+38.7748

HDL (mg/dl)
Min—-Max  30-66 30-67 0.197
Mean+SD  46.110+£10.5993 43.960+10.1893

TG (mg/dl)
Min-Max  90-387 92-463 0.270
Mean+SD 207.134+72.7629 194.800+66.7472

SBP (mmHg)
Min~Max  110-190 110-240 0418
Mean+SD 134.512+16.2847 136.733+17.8298

DBP (mmHg)
Min—Max  70-140 60-110 0.193
Mean+SD 83.049+13.5345 85.600+10.8416

group, leading to a substantial variation comparing the
both groups (P<0.001). Unlike triglyceride, HDL has a
significant increase in both groups (49.1+9.4, P<0.001 in
sitagliptin; 48.7+8.3, P<0.001 in empagliflozin), but for
both triglyceride and HDL, there is no discernible differ-
ences between the sitagliptin and empagliflozin groups
(P=0.049, 0.788, respectively).

The following figure (Fig. 2) reveals significantly
(P<0.001) that patients with controlled HbAlc (<7%)
are more likely to be in the empagliflozin group than
those treated by sitagliptin (44 vs. 22, respectively).
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Table 2 Clinical outcomes in both groups after 12-week therapy compared by baseline

Parameters Sitagliptin (n=82) p-Value Empagliflozin (n=75) p-Value p-Value after
comparing both
groups

HbA1c (%)

Mean+SD 8.272+19169 0.293 717713182 <0.001 <0.001

FBG (mg/dl)

Mean+SD 155.305+59.4488 0.001 131.693+43.2938 <0.001 0.005

PP (mg/dl)

Mean+SD 225.012+87.0772 0.001 178.173+£66.9137 <0.001 <0.001

LDL (mg/dl)

Mean+SD 121.646+£29.6937 0377 143.960 £25.3428 <0.001 <0.001

Total cholesterol (mg/dl)

Mean+SD 194.841£42.3581 0.109 220.573+33.0410 0.001 <0.001

HDL (mg/dl)

Mean+SD 49.061+£9.3800 <0.001 48.680+8.3004 <0.001 0.788

TG (mg/dl)

Mean+SD 165.866+£60.9488 <0.001 147.947 £52.1067 <0.001 0.049

SBP (mmHg)

Mean+SD 128.951+£17.4150 0.009 132.067+£129211 0.016 0.203

DBP (mmHg)

Mean+SD 80.463+6.2226 0.074 82.867 £8.3494 0.006 0.041
Body weight (kg)
Mean+SD 89.807 +15.4907 <0.001 91.907+18.0076 0.001 0437
Efficacy of Empagliflozin compared to Sitagliptin
40 (48.8%)
45
—_
X 40
N’
& 35 27 (36%)
= 0
g 30 22 (26.8%) 20 (24.4%)
8 25
S 20
g 15
=
g 10 4 (5.3%)
Z 5
0
%) 0%) 10%)
pAle<T 1c7-) Alc>
conﬁo“ed " Paﬁa\\y conﬂo“ed (HbA uncomro\\ed (Hb

m Sitagliptin (n= 82)

Fig. 2 Effect of empadliflozin vs. sitagliptin on HbA1C

Partially controlled HbAlc (7-10%) patients who
needed another treatment option for more control
were greater in the sitagliptin group than the empa-
gliflozin group (40 vs. 27). At the same time, patients
with uncontrolled HbAlc (>10%) who needed insu-
lin option to be controlled were likewise less in the

m Empagliflozin (n= 75)

empagliflozin group than the sitagliptin group (4 vs.
20).

3.3 Safety
Table 3 provides information on AEs, and during the
12-week research period, AE frequency was comparable
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Table 3 Adverse events in both groups during therapy

Sitagliptin (n=85) Empagliflozin (n=85)

One or more adverse 7 (8.2%) 10 (11.8%)
effects
One or more adverse 0 (0%) 5(5.9%)

effects leading to discon-

tinuation

Nasopharyngitis 5.9%) 3.5%)

Headache 1.2%) 2.4%)

uTl 2.4%) 3.5%)

Hypoglycemia 0%) 1.2%)
)

5¢( 3(
1( 2(
2( 3(
0( 1(
Genital infection 0( 2(
Hypersensitivity reactions 2 ( 0(
Pancreatitis 2 (2.4%) 0 (0%)
Hypotension 0 ( 1(
Dehydration 0 ( 0 (
Diabetic ketoacidosis 0( 0(
GIT upset 3( 2(
Death 0 ( 0 (

between the two treatment groups. Neither fatalities
nor ketoacidosis were noted while receiving treatment.
However, one AE, a urinary tract infection, resulted in
the research being stopped in five patients in the empa-
gliflozin group. The most likely reason for this was the
distinct pharmacological action, which caused large lev-
els of glucose to be discharged in the urine. While two
female patients who were using sitagliptin had UTIs, the
medication was not stopped. In the empagliflozin group,
there was just one patient (1.2%) who experienced hypo-
glycemia-related episodes. However, no cases of severe
hypoglycemia were reported, and no patients dropped
out of the research as a result. Pancreatitis occurred in
two (2.4%) patients in the sitagliptin group but did not
lead to therapy discontinuation. As with nasopharyngitis,
headache and GIT upset occurred in both arms, but also
with no discontinuation.

4 Discussion

In this trial, T2D Egyptian patients were compared to
sitagliptin and empagliflozin for add-on therapy if gly-
cemic control could not be maintained with diet and
metformin. When compared to sitagliptin 100 mg daily,
treatment with twice daily 12.5 mg empagliflozin for
12 weeks reduced mean HbAlc, FPG, and PP in indi-
viduals with T2D whose condition was insufficiently
controlled after at least 12 weeks of metformin therapy
along with diet control. With empagliflozin 12.5 mg twice
daily added to metformin with diet control, the percent-
age of individuals with an initial HbAlc (>7.0%) who
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reached a HbAlc (<7.0%) after 12 weeks was approxi-
mately twice that with sitagliptin 50 mg twice daily added
to metformin plus diet control, and empagliflozin-treated
patients in comparison to sitagliptin-treated patients had
considerably fewer individuals whose HbA1lc continued
to rise (>10.0%) and required insulin treatment addition.

Patients prioritize losing weight or preventing weight
gain [19], since doing so is linked to poorer quality of life
and treatment satisfaction in terms of health [20]. Empa-
gliflozin may cause weight loss because of increased urine
glucose excretion, which burns calories [17], whereas
sitagliptin is considered to be weight-neutral [5, 18].
In our study, both patients receiving either empagliflo-
zin 12.5 mg or sitagliptin 50 mg twice daily significantly
decreased their mean body weight from baseline, but
without a difference that is statistically significant with
regard to the two groups (1.4 vs. 1.2 kg, respectively).

In our study, both the empagliflozin and sitaglip-
tin therapy groups experienced slight, non-significant
decreases in the mean DBP and SBP changes from the
starting point at week 12. The effects on BP seen in this
study could have been altered by alterations in the pre-
scription of antihypertensive medications, which this
study did not account for. According to earlier research,
empagliflozin lowers blood pressure through potential
diuretic impacts, weight reduction, and improved glu-
cose management [21], but gliptins have no BP-lowering
effects [22].

As regards lipid profile, our study revealed significant
improvement in triglyceride and HDL and non-signifi-
cant improvement in LDL and total cholesterol in the sit-
agliptin group, while valuable deterioration in LDL, total
cholesterol, and TG but HDL improvement in the empa-
gliflozin group. These outcomes were in harmony with
earlier research, which clarified a remarkable increase
in LDL [25] and HDL in patients receiving empagliflozin
[26], while patients receiving sitagliptin showed improve-
ment in TG, HDL, and LDL. However, it is yet uncertain
if sitagliptin treatment can reduce cardiovascular events.
[27].

Adding either 12.5 mg of empagliflozin or 50 mg of sit-
agliptin twice daily to metformin during the study period
was tolerated effectively; a smaller number of individuals
in the sitagliptin group than in the empagliflozin group
reported adverse events. In our trial, neither patients
receiving empagliflozin 25 mg nor sitagliptin 100 mg
when added to metformin experienced any documented
hypoglycemia AEs. Given the current treatment guide-
lines, it is crucial that both empagliflozin and sitagliptin
have a minimal risk of hypoglycemia [1].

Despite the fact that patients receiving empagliflo-
zin 25 mg were more likely to experience these events
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than those receiving sitagliptin, only a small number of
patients in each treatment group experienced UTIs or
genital infections. The same as for pancreatitis, was con-
fined to the sitagliptin group but also occurred in low
proportions in patients. When analyzing a limited num-
ber of AEs, it is important to keep in mind that our study
had a relatively small sample size. In our investigation, the
exposure time and follow-up time for AEs were also fairly
long. Hence, we aim to conduct phase II of our study to
examine the prolonged impact of the medications, as well
as its associated AEs. Hence, after we completed phase I
here, our team conducted phase II of our study to exam-
ine the prolonged impact of the medications, as well as
its associated AEs [28].

4.1 Limitations

Only three-month patient follow-up was anticipated to
be one of the major drawbacks of our trial, and low fund-
ing and patient non-compliance affected our trial sample
size. Also, the COVID-19 pandemic affected the outpa-
tient flow rate to the hospital clinic.

5 Conclusion

As add-on therapy for T2D not controlled with met-
formin and diet, we conclude that although both empa-
gliflozin and sitagliptin were well tolerated and improved
body weight and BP, empagliflozin had more significant
glycemic control than sitagliptin. Both agents signifi-
cantly increased HDL and reduced TG and body weight.
Despite significant glycemic control, patients receiving
empagliflozin showed significant increases in LDL and
total cholesterol. DBP and SBP were only slightly reduced
by either medication. Based on our findings, when met-
formin and diet alone are unable to control T2D, we
advise empagliflozin as an additional medication.
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