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Abstract
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It has been suggested that dipeptidyl peptidase 4 (DPP4) overexpression is associated with COVID-19 severity. We aimed to
evaluate the clinical outcomes in people with COVID-19 infections and type 2 diabetes (T2DM) treated with DPP4 inhibitors
in order to explore the impact of treatment with DPP4 inhibitors on adverse in-hospital outcomes. This retrospective mul-

ti-center study included 400 hospitalized people with T2DM and confirmed COVID-19 infection. The composite outcomes,

including ICU admission, invasive ventilation and in-hospital mortality, were compared between patients who received

DPP4 inhibitors before admission and those treated by other glucose-lowering drugs (GLDs), applying regression models. A

total of 54 (13.5%) patients were treated with DPP4 inhibitors. Considering the potential confounders, the odds of the com-

posite outcome of intensive care unit (ICU) admission, invasive ventilation, and death were significantly lower in patients
treated with DPP4 inhibitors compared to their counterpart group (OR: 2.52, (1.05-6.01), P=0.04). Previous treatment with
DPP4 inhibitors lowers the risk of adverse in-hospital outcomes in people with T2DM and COVID-19 infection.
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Introduction

Coronavirus disease 2019 (COVID-19) has affected
approximately over 240 million people globally, with
5 million fatalities up to November 2022 [1]. The most fre-
quent symptoms of severe acute respiratory syndromes
are fever, cough, shortness of breath, and exhaustion
[2]. Moreover, the most prevalent serious complica-
tion of COVID-19 exacerbation was acute respiratory
distress syndrome (ARDS), respiratory failure, sepsis,
acute cardiac damage, and heart failure [3].

According to the US Department of Health and
Human Services and Centers for Disease Control and

Prevention, people with T2DM and metabolic syn-
drome may have a tenfold increased risk of mortalities
if they were infected with COVID-19 [4-6]. Given the
increased mortality and higher risk of severe COVID-19
in patients with T2DM, good glycemic control is highly
recommended [7]. Individualized blood glucose targets
and treatment protocols are suggested for people with
type 2 diabetes (T2DM) and COVID-19 infection.
COVID-19 infections are substantially connected to
numerous metabolic disorders. In a recently published
meta-analysis, which included 1,936 COVID-19 patients,
hypertension, T2DM, and coronary heart disease had a
major impact on the course of COVID-19 infection [8].
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These patients are more prone to infections due to the
negative impact of glucose and lipid metabolic disor-
ders on the immune system.

On the other hand, recently published studies sug-
gested that dipeptidyl peptidase 4 (DPP4) may act as a
receptor for the virus [9]. Surprisingly, DPP4 overex-
pression has been linked to older age, respiratory or
cardiovascular illnesses, and T2DM, all of which have
been linked to an increase in COVID-19 severity and
mortality [10]. DPP4 inhibitors were proposed to be
advantageous to COVID-19 based on pathophysiologi-
cal data [11]. Given the high mortality rate of COVID-19
infections among people with T2DM, it is critical to
investigate the effect of DPP-4 inhibitors on COVID-19
outcomes. Thus, this retrospective research was con-
ducted to explore the clinical characteristics, compli-
cations, and clinical outcomes in people with COVID-19
infection and T2DM treated with DPP4 inhibitors.

Material and methods

Study design

This retrospective multi-central study included 400
consecutive people with T2DM and confirmed COVID-19
infections admitted to the hospitals affiliated with the
Iran University of Medical Sciences (IUMS) and Sem-
nan University of Medical Sciences (SUMS) between
February 2020 and August 2021. To document COVID-19
infection, we followed the rules of the World Health
Organization (WHO)’s guidance. A confirmed case of
COVID-19 infection was defined as a positive result on
high-throughput sequencing or real-time reverse tran-
scriptase polymerase chain reactions (RT-PCR) assay of
nasal and pharyngeal swab specimens. In this study, a
total of 54 (13.5%) patients with T2DM were treated with
DPP4 inhibitors before admission.

Data acquisition

All demographic and clinical characteristics, in-
cluding age, gender, hospitalization date, past medical
histories and comorbidities, including hypertension,
hyperlipidemia, cardiovascular diseases, renal diseas-
es, and cancer, as well as drug history, including glu-
cose-lowering drugs (GLDs), angiotensin-converting
enzyme inhibitors (ACEin), and Statins, were collect-
ed. Also, all records related to the hospital course, in-
cluding ICU admission, use of mechanical ventilation,
and in-hospital mortality, were collected.

166 https://doi.org/10.46389/rjd-2024-1445

Statistical analysis

Categorical variables were described as frequen-
cy rates and percentages, and continuous variables
were described using mean, median, and interquar-
tile range (IQR). The means for continuous variables
were compared using independent group t-tests when
the data were normally distributed; otherwise, the
Mann-Whitney U test was used. Proportions for cate-
gorical variables were compared using the 2 test. Fish-
er’s exact test was used when the data were limited. All
statistical analyses were performed using the Statisti-
cal Package for the Social Sciences (SPSS) version 25.0
software (SPSS Inc., USA). For unadjusted compari-
sons, a two-sided P value of less than 0.05 was consid-
ered to be statistically significant.

Results

Demographic and clinical characteristics

As shown in Table 1, 52.4% of the participants were
male. The median (IQR) age was 65 (56-74) years. The
median (IQR) BMI was 27.3 kg/m? (24.7-30.5). Among
400 enrolled individuals, 54 patients were treated
with DPP4 inhibitors. The rate of insulin use and the
presence of cardiovascular diseases were significantly
lower in patients who received DPP4 inhibitors in com-
parison to patients who did not receive DPP4 inhibitors
(9.4% vs. 35.3%; P<0.001 and 11.8% vs. 32.7%; P=0.002,
respectively). Moreover, the presence of other comor-
bidities, the use of ACE/ARBs, and the duration of hos-
pitalization did not differ between the groups.

COVID-19 clinical outcomes
in patients treated with DPP4 inhibitors

We investigated the effect of DPP4 inhibitors on
clinical outcomes of COVID-19 infection. Figure 1 shows
that the rate of ICU admission was significantly low-
er in patients with DPP inhibitors (15.1%) compared to
their counterparts (38.8%). In addition, the need for
invasive ventilation was significantly lower in patients
treated with DPP inhibitors (7.4%) in comparison to the
other group (18.8%). Moreover, the composite incident
outcome of ICU admission, use of mechanical venti-
lation, and in-hospital mortality were significantly
lower in patients treated with DPP inhibitors (15.4%)
compared to their counterpart group (42.1%). Finally,
we observed that the mortality rate was significantly

© 2024 The Authors



Rom J Diabetes Nutr Metab Dis. 2024; volume 31, issue 2

Table 1: Baseline characteristics of patients based on previous use of DPPIV- Inhibitor.

Variables Total Not on DPP4-In On DPP4-In P-value
(n=400) (n=346) (n=54)
Sex (male), n (%) 208 (52.4%) 183 (53.2%) 25 (47.2%) 0.413
Age (year), median (IQR) 65 (56-74) 66 (57-75) 62 (55-69) 0.475
BMI (kg/m?), median (IQR) 27.3(24.7-30.5)  27.3(24.9-30.2) 26.4(22.8-30.7)  0.429
T on admission, median (IQR) 37 (36.8-37.5) 37 (36.8-37.5) 37 (36.8-37.8) 0.601
RR on admission, median (IQR) 18 (15-20) 18 (15-20) 16 (15-19) 0.417
SBP on admission, median (IQR) 129 (120-140) 125 (120-140) 130 (120-140) 0.456
DBP on admission, median (IQR) 75 (70-80) 75 (70-80) 79 (70-82) 0.593
Ever Smoking (Yes), n (%) 39 (9.9%) 32(9.4%) 7 (13.2%) 0.386
Opium addiction (Yes), n (%) 29 (7.3%) 25 (7.3%) 4(7.5%) 0.946
Abnormal chest CT 358 (94.2%) 308 (93.9%) 50 (96.1%) 0.752
CVD (%) 114 (29.9%) 108 (32.7%) 6 (11.8%) 0.002
HF (%) 18 (4.7%) 16 (4.8%) 2 (3.9%) 0.772
CVA (%) 16 (4.2%) 15 (4.5%) 1(2.0%) 0.706
CKD (%) 59 (15.3%) 53 (15.8%) 6 (11.8%) 0.453
Lung disease (%) (Asthma+ COPD) 14 (3.6%) 13 (3.9%) 1(2.0%) 0.704
Insulin use (%) 125 (31.8%) 120 (35.3%) 5(9.4%) <0.001
ACE-In/ARB use (%) 48 (15.2%) 44 (15.7%) 4 (11.1%) 0.624
Malignancy (%) 7 (1.8%) 5(1.5%) 2(3.9%) 0.236
Duration of hospitalization, median (IQR) 6 (4-11) 7 (4-12) 6 (4-10) 0.164

Note: Chi-squared test and Mann-Whitney test for discrete and continuous variables, respectively.
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Figure 1: Clinical outcomes in patients with T2DM and COVID-19 were categorized based on previous use of
DPPIV-inhibitor.
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Figure 2: ORs of individual and composite outcomes in patients not on DPPIV-inhibitor comparing to those on

DPPIV-inhibitor.

lower in the DPP inhibitors group (5.7%) in comparison
to the other group (19.9%).

We further evaluated the odds ratio (OR) of clinical
outcomes, including ICU admission, invasive ventila-
tion, in-hospital mortality, and the composite outcome
in patients who received DPP4 inhibitors compared
to those not treated with DPP4 inhibitors. The results
indicated significantly higher odds of ICU admission
(OR: 3.57, (1.63-7.83), P=0.001), invasive ventilation
(OR: 2.88, (1.00-8.29), P=0.05), in-hospital mortality
(OR:4.15, (1.25-13.73), P=0.02), and a composite of these
outcomes (OR: 3.99, (1.82-8.76), P=0.001) in patients
who did not receive DPP4 inhibitors before admission.

Upon adjustment for the potential confounders such
as sex, age, cardiovascular disease (CVD), and insulin
use, the odds of the composite outcomes, including ICU
admission, invasive ventilation, and in-hospital mor-
tality, were significantly higher in patients not treated
with DPP4 inhibitors compared to those treated with
DPP4 inhibitors before admission (OR: 2.52, (1.05-6.01),
P=0.04). However, after adjusting for the potential risk
factors, the odds of the individual adverse clinical out-
comes indicated no significant difference in patients
treated or not treated with DPP4 inhibitors (Figure 2).

Discussion

Thisstudy indicated that the use of DPP4 inhibitors
is associated with a significantly lower risk of compos-

168

https://doi.org/10.46389/rjd-2024-1445

ite outcomes of ICU admission, invasive ventilation,
and in-hospital mortality in patients with T2DM and
COVID-19 infection.

It has been recently mentioned that DPP-4 inhibi-
tor usage was not linked with unfavorable COVID-19-re-
lated outcomes in patients with T2DM in comparison
to other antidiabetic medications [11]. In this regard,
previous findings suggested a therapeutic significance
with possible advantages associated with the use of
DPP4 inhibitors in patients with T2DM and COVID-19
infection [9]. Meanwhile, previous reports showed
that the use of DPP4 inhibitors could not decrease the
rate of poor clinical outcomes in advanced and severe
COVID-19 infection.

On the other hand, Strollo et al., in a nationwide
study of 3,818 patients with fatal COVID-19 infection,
hypothesized that the geographical differencesin DPP4
inhibitors did not correlate with diabetes prevalence
among COVID-19 deaths. They suggested that DPP4 in-
hibition does not have any impact on COVID-19 infec-
tion development and progression [10]. However, based
on molecular pathophysiology and the role of DPP4 in-
hibitors on the immune system, DPP4 may represent a
potential target for preventing and reducing the risk
and the progression of acute respiratory complications
in people with T2DM and COVID-19 infection [11].

In a case-control study, Fadini et al. discovered that
T2DM patients with COVID-19 infection had compara-
ble clinical outcomes independent of DPP-4 inhibitors.
Nonetheless, they recommend DPP-4 inhibitors are
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a viable therapy choice since they have a better safety
profile than other GLDs. In contrast to previously men-
tioned studies, we observed that the use of DPP4 inhib-
itors before admission significantly decreases serious
adverse outcomes of COVID-19 infection, including
ICU admission, invasive ventilation and in-hospital
mortality.

Apart from glucose-lowering effects, DPP-4 inhib-
itors have anti-inflammatory, anti-proliferative, and
anti-fibrotic effects in various tissues. The paradigm
of “one molecule, one target, one illness” changed to-
ward multitarget medications capable of controlling
complicated disorders around the end of the twentieth
century.

The major limitation of this study was the retro-
spective nature of data collection. Therefore, a cause-
and-effect relationship between drug therapy and sur-
vival should not be inferred. Main strengths include
the relatively large number of participants and target-
ing hard endpoints in patients with COVID-19 infec-
tion. Randomized clinical trials evaluating the role of
DPP4 inhibitors will be necessary before any conclu-
sion can be reached regarding the potential benefit of
these agents in patients with COVID-19 and T2DM.

Conclusion

DPP4 inhibitors significantly decrease the rate of
composite outcome of ICU admission, invasive venti-
lation, and in-hospital mortality in people with T2DM
and COVID-19 infection.

Conflict of interest

The authors declare no conflict of interest.

Ethics approval

All methods were performed in accordance with
the Declaration of Helsinki. The study was approved by
the ethics committees at the Iran University of Medical
Sciences (IUMS) (IR.IUMS.REC.1398.526).

© 2024 The Authors

Rom J Diabetes Nutr Metab Dis. 2024; volume 31, issue 2

Consent to participate

Written informed consent was obtained from all
participants.

References

1.  WHO OWJG? Coronavirus disease (COVID-2019) situation re-
ports. 2020.

2. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, Qiu Y, Wang J,
Liu Y, Wei Y, Xia J, Yu T, Zhang X, Zhang L. Epidemiological
and clinical characteristics of 99 cases of 2019 novel coronavi-
rus pneumonia in Wuhan, China: a descriptive study. Lancet.
2020;395:507-13.

3.  ChenT, WuD, Chen H, Yan W, Yang D, Chen G, Ma K, Xu D, Yu
H, Wang H, Wang T, Guo W, Chen J, Ding C, Zhang X, Huang J,
Han M, LiS, LuoX, Zhao J, Ning Q. Clinical characteristics 0f 113
deceased patients with coronavirus disease 2019: retrospective
study. BMJ. 2020;368:m1091.

4. GuanWJ, Liang WH, Zhao'Y, Liang HR, Chen ZS, Li YM, Liu XQ,
Chen RC, Tang CL, Wang T, Ou CQ, Li L, Chen PY, Sang L, Wang
W, Li JF, Li CC, Ou LM, Cheng B, Xiong S, Ni ZY, Xiang J, Hu Y,
Liu L, Shan H, Lei CL, Peng YX, Wei L, Liu Y, Hu YH, Peng P,
Wang JM, Liu JY, Chen Z, Li G, Zheng ZJ, Qiu SQ, Luo J, Ye CJ,
Zhu SY, Cheng LL, Ye F, Li SY, Zheng JP, Zhang NF, Zhong NS,
He JX. Comorbidity and its impact on 1590 patients with COV-
ID-19in China: a nationwide analysis. The European respiratory
journal. 2020;55.

5.  GuanW-j,NiZ-y,HuY, Liang W-h, OuC-q, He J-x, Liu L, Shan H,
Lei C-1, Hui DS. Clinical characteristics of coronavirus disease
2019in China. New England journal of Medicine. 2020;382:1708-20.

6. Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential
Effects of Coronaviruses on the Cardiovascular System: A Re-
view. JAMA Cardiology. 2020;5:831-40.

7. Deng SQ, Peng HJ. Characteristics of and Public Health Re-
sponses to the Coronavirus Disease 2019 Outbreak in China. J
Clin Med. 2020;9.

8. ChenY, Gong X, Wang L, Guo J. Effects of hypertension, diabe-
tes and coronary heart Disease on COVID-19 diseases severity: a
systematic review and meta-analysis. MedRxiv. 2020.

9. NohY, Oh IS, Jeong HE, Filion KB, Yu OHY, Shin JY. Associ-
ation Between DPP-4 Inhibitors and COVID-19-Related Out-
comes Among Patients With Type 2 Diabetes. Diabetes Care.
2021;44:e64-€6.

10. Strollo R, Maddaloni E, Dauriz M, Pedone C, Buzzetti R, Pozzilli
P. Use of DPP4 inhibitors in Italy does not correlate with diabe-
tes prevalence among COVID-19 deaths. Diabetes Res Clin Pract.
2021;171:108444.

11. TIacobellis G. COVID-19 and diabetes: Can DPP4 inhibition play a
role? Diabetes Res Clin Pract. 2020;162:108125.

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: www.rjdnmd.org 169


http://www.rjdnmd.org

