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Abstract

Diabetic nephropathy is a common microvascular consequence, described by a persistent rise in albuminuria or
a considerable fall in the predictable estimated glomerular filtration rate (eGFR). Dipeptidyl peptidase-4 (DPP-
4) inhibitors are frequently utilized to treat diabetes mellitus (DM), although it’s unclear how significant these
drugs are in terms of specific renal outcomes (RO). This study aims to determine the impact of DPP-4 inhibitors
(DPP4-I) on renal consequences in individuals with DM. The relevant studies were searched in PubMed, Google
Scholar, and SciHub, and then filtered concurring to the exclusion and inclusion criteria. The preferred reporting
item for systematic reviews and meta-analysis criteria were adhered to, and the extracted data were evaluated using
the RevMan software. A 95% confidence interval (CI) was calculated in addition to the overall estimate measure.
I-squared (I?) statistics were used to assess the studies’ heterogeneity. The qualitative evaluations of publication bias
were done using the funnel plot. Ten randomized controlled studies with a total of 39,124 people were eligible for
the investigation. At 24 weeks, eGFR in DM patients was not substantially affected by the DPP4-I (mean differences
[MD] 4.31; 95% CI —4.93, 13.54; P < 0.00001, heterogeneity I*> = 95%; P = 0.36). Further at 52 weeks also, the
changes in eGFR were found non-significant (MD 0.24 [—1.68, 2.16]) as compared to the control group (CG). The
changes in urine albumin-creatinine ratio were also found non-significant as compared to the CG. The adverse events
in the DPP4-1 groups were also found non-significant as compared to the CG which indicates the safety of DPP4-1.
Overall, more randomized clinical trials are required to confirm the exact role of DPP4-1 on RO in DM.

Key words: Diabetes mellitus, dipeptidyl peptidase-4 inhibitor, estimated glomerular filtration rate, kidney
failure, meta-analysis, systematic review
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an evolution in approach from focusing solely on slashing
blood glucose levels to stratagems that target the fundamental
pathophysiological mechanisms are glucagon-like peptide 1
(GLP-1) receptor agonists and dipeptidyl peptidase 4 inhibitors
(DPP4-1).>3 The 2006 saw the introduction of a novel family of
anti-diabetic drugs called DPP4-1, sometimes known as lipitins.
They work by preventing the breakdown of two incretin
hormones (GLP-1) and glucose-dependent insulinotropic
polypeptide. As a result, while glucagon secretion falls, post-
prandial glucose-dependent insulin secretion rises. GLP-1
agonists have outperformed DPP4-I indirect comparisons;
nevertheless, glinides are much less effective anti-diabetic
drugs and there is insufficient data to compare them to DPP4-1.
Beyond the lower renal risk provided by glycemic management,
non-clinical research has shown the pleiotropic impact of
DPP4-1 on the kidney, and some clinical evidence shows a likely
nephroprotective drift.*> Although DPP4-I has been used with
chronic kidney disease (CKD) and in older individuals, it is still
unclear how independently these conditions could affect renal
results. The implementation of strict regulations by regulatory
bodies has encouraged extensive clinical trials evaluating the
cardiovascular safety of new glucose-lowering drugs.7”

A small number of these trials examining cardiovascular
outcomes have also suggested that using DPP4-1 may have drug-
specific renoprotective benefits; however, other assessments
have produced uneven findings on renal outcomes (RO).! In
some seminal trials, the RO were secondary or supplementary
objectives.®®! Furthermore, it is difficult to conclude that the
possible renoprotection applies to everyone because a large
number of these trials were mostly carried out in patients who
had a known cardiovascular disease or were at high risk for
developing one.”' Although this is controversial, recent
evidence indicates that DPP4-1 may offer renoprotection effects
independent of those brought about by glycemic control in DM
individuals. To tackle this issue, we carried out the tiled study.
Using DPP4-1 as a comparison to placebo or other antidiabetic
drugs (non-DPP4-I), we looked into how the drug affected RO.

METHODS
Study design

The preferred reporting item for systematic reviews and meta-
analysis (PRISMA) statements was employed to design this
study.''? We looked through PubMed, Google Scholar, and
SciHub for articles that were published before August 2024.
The MeSH terms along with Boolean operators were used to
search the relevant studies. The complete search strategy has
been mentioned in the supplementary file.

Study selection

Two authors (MI and SSA) independently searched these
electronic databases for the data collection. Only randomized
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controlled trial (RCTs), or randomized controlled trials,
were used to study the impact of DPP4-1 on estimated
glomerular filtration rate (eGFR). The following criteria
were established for inclusion: (i) DPP4-limpact on eGFR
was examined and urine albumin-creatinine ratio (UACR) as
primary outcome measures; (ii) baseline and follow-up data
on renal parameters change was detected and documented;
and (iii) type 2 DM (T2DM) was diagnosed in the patients;
(iv) reported all type of side effects; and (v) randomized
controlled clinical trials. However, the following were the
exclusion criteria: (i) research not involving humans; (ii) no
documentation of eGFR; (iii) abstracts, reviews, conference
papers and meetings; and (iv) trials where the complete text
has been published in languages other than English.

Data extraction

The data were extracted independently by the two authors
using pre-validated data extraction forms. Mean changes
from baseline with standard deviations were extracted
for continuous variables related to our defined key RO of
interest, which include UACR and eGFR variations, in both
the DPP4-I intervention group and the non-DPP4-I control
group (CG). The research aims to determine the following:
baseline UACR and eGFR, background therapy for glycemic
management, number of randomly assigned participants,
length of trial, intervention and comparator arms, and history
of heart failure, CKD, and cardiovascular disease (¢GFR). To
examine all pertinent extracted data, review manager 5 was
employed. The risk of bias valuation was also assessed by the
authors independently.

Quality assessment

The modified grading system (Jadad scale) was utilized
by the authors to measure the procedural quality of the
encompassed investigations.'? A review of the proper
conduct of randomization, treatment allocation concealment,
baseline group similarity, clinician blinding, and withdrawal
and dropout descriptions were among the topics covered in
this. The methodological quality of each study was graded,
with 0 representing the lowest quality and 8 representing the
most.

Statistical analysis

The effect size of UACR for pre-determined timeframes
(24 weeks) and eGFR (24/52 weeks) was assessed by
computing mean differences (MD) with 95% confidence
intervals (CI). The impact size for the incidence of side
events or all-cause mortality during 52 weeks and until the
study’s end was assessed using relative risks (RR) with 95%
ClIs. The selection of model was done based on the variations
among the included studies. The random effect model was
preferred over fixed effect model if variations among the




included studies was high whereas fixed effect model was
preferred if variation among included studies was less. Using
the fixed effects model, we combined the impact size (MD
or RR) from all pertinent included research. We investigated
the random effects model in cases with significant statistical
heterogeneity. To measure statistical heterogeneity, I
statistics and the x* test were employed. P= 50% were
considered significant for statistical heterogeneity. All the
analysis was done using review manager 5.

RESULTS

Search and study qualities

A total of 230 articles were identified initially, and then
after applying filters, 95 studies were screened centered on
title and abstracts. Only, ten of these articles fulfilled the
qualifying requirements and were incorporated into the meta-
analysis.'*21 All of the screening strategies are represented by
the PRISMA flowchart in Figure 1. A total of 39,124 patients
in all were enrolled in the trial and there were between 48
(minimum) and 16492 (maximum) persons participating in
these investigations. A summary of the research features for
the chosen studies is specified in Table 1.

Quality assessment

The RCTs were evaluated using the Jaded scale, and all
nineteen of the studies were deemed outstanding. Each
RCT’s methodological quality was given a score between
0 and 8, where 0 denoted the lowest quality and 8 the
greatest. Table 1 shows that most RCTs had well-designed
designs and had high-quality rating scores ranging from
3to7.

Changes in eGFR

The study’s 24-week results encompassed 356 patients; the
DPP4-land CG did not exhibit a distinct rate of change in
eGFR, and the evidence quality was deemed inadequate (MD
4.31; 95% CI —4.93, 13.54; P < 0.00001, Heterogeneity 1> =
95%; P = 0.36) [Figure 2]. The detected effects (MD: 0.24;
95% CI 0.24, 2.16; P < 0.00001, Heterogeneity 1> = 97%;
P = 0.81) [Figure 3] at 52 weeks with 16,863 patients
included in the research were comparable to those at
previous periods, although the evidence quality was
incredibly little.['>!520211 Because of the results’ indirectness,
inconsistency, and imprecision, the evidence quality
supporting this result at various times in time has to be
reduced.

) { Identification of studies via databases ]
=
&
= . e
é Records identified from —— > | Records excluded after applying
% Databases (n —'230) filters (n - 135)
7}
L)
L |
() Records screened for title —»| Records excluded after title
(n =95) screening (n = 57)
(=)
£ Record screened for Abstract ——» | Records excluded after Abstract
o (n=38) screening (n =6)
3
’ }
Reports excluded:
Full text articles assessed for Not relevant (n=4)
eligibility (n =32) Lack of information (n =17)
Other language (n =1)
— l
] . .
g Reports of included studies
3 (n=10)
[}
=

Figure 1: The preferred reporting item for systematic reviews and meta-analysis chart
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Test for overall effect: Z=0.91 (P = 0.36)

SD__ Total Weight IV, Random, 95% CI

Study or Subgroup  Mean SD Total Mean

Chacra 2017 -05 776 85 0 813 83 345%
Groop 2017 -5 2535 178 -224 2604 173 316%
McGill 2013 -241 1 68 09 79 65 339%
Total (95% CI) 331 321 100.0%

Mean Difference
1V, Random, 95% CI

Mean Difference

-0.50(-2.90, 1.90]
17.40[12.02,22.78]
-3.00[-6.24,0.24)

—_—

4.31[-4.93,13.54)

20 -0 0 10 20
Favours [experimental] Favours [control]

Figure 2: Changes in estimated glomerular filtration rate after 24 weeks

Testfor overall effect. Z= 0.24 (P=0.81)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
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Figure 3: Changes in estimated glomerular filtration rate after 52 weeks

Test for overall effect. Z=1.41 (P = 0.16)
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Figure 4: Changes in urine albumin-creatinine ratio after 24 weeks

Test for overall effect: Z= 0.97 (P = 0.33)

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chacra 2017 34 106 38 106 21.4%  0.89(0.61,1.30
Groop 2017 107 182 107 173 61.7%  0.95(0.80,1.13]
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Tanaka 2017 1 25 0 23 03% 277[0.12,64.76) ¢ +
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Total events 168 174
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Figure 5: dipeptidyl peptidase-4 (DDP-4) versus non-DDP-4-1: A forest plot of unfavourable events

DPP4-1 therapeutic effects. When compared to both
SGLT2I and controls, DPP4-I raised UACR, but not the
other way around. Treatment effects were consistent when
microalbuminuria and macroalbuminuria developed. There
are variations in UACR, although they were limited because
of the little quantity of investigations. These results imply
that SGLT2I may be more useful than DPP4-I in lowering
albuminuria, which calls for greater study.

When DPP4-1 were compared to controls, eGFR marginally
dropped. A modest decrease in eGFR has been linked to
DPP4-I treatment. Try out TECOS.” However, it’s unclear
ifthese modest are alterations in eGFR linked to any negative
clinical outcomes. In addition, the maximumreports that
made up our meta-analysis were <52 weeks. To monitor
their long-term effects, the duration of the follow-up
was restricted. In contrast to variations in renal function,
DPP4-1 seemed to lower the incidence of ESRD relative
to the control. Renal decreasing function may benefit from
it, according to three large cardiovascular outcome trials’
findings.
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DPP4-1 can shorten the duration of albuminuria after
52 weeks of therapy, according to a meta-analysis evaluating
their impact on reverse osmosis (RO) in patients with T2DM.
However, when equated to a placebo, the DPP4-I did not
significantly raise eGFR or mortality. There seems to be a
dearth of good research currently available to support the
use of DPP4-I inhibitors to enhance RO and mortality in
individuals with T2DM. Therefore, to substantiate the claims
that its use will improve RO, more excellent randomized
controlled trials are needed.

The current investigation has certain limitations. First off, the
majority of the studies that made up our meta-analysis did
not examine RO following pre-determined goals. Second,
selection or attrition bias could have been present in nearly
40% of the trials. Third, there aren’t many studies looking
at incident albuminuria or ESRD. A head-to-head assessment
of diverse DPP4-I is necessary to provide decisive proof
regarding how particular drugs affect the outcomes being
studied. As a result, care should be taken when interpreting
the findings of our meta-analysis.




CONCLUSION

Overall, DPP4-1 shows a significant role in RO in DM
patients. There is no significant change in the adverse event
profile was detected in the DPP4-1 group as compared to
the CG. However, more RCTs are required to confirm the
influence of DPP4-I on RO in DM patients.
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