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Acute kidney injury (AKI) and chronic kidney disease (CKD) pose significant
challenges to global public health. AKI is characterized by a swift and sudden decline
in kidney function, exacerbating the outcomes of patients admitted to the intensive care
unit. Various factors, including bacterial and viral infections, drug toxicity, and
transplantation, have been linked to this condition. These factors instigate the
activation of signaling pathways in renal and infiltrated cells, inducing inflammation
and cell death in the renal parenchyma.

Immune cells, altered cell metabolism, cytokines, chemokines, gut dysbiosis, and
bacterial or viral infections have been explored as potential targets and biomarkers for
both AKI and CKD (Andrade-Oliveira et al., 2019; Basso et al., 2021; Gharaie et al., 2023;
Andrade-Oliveira et al., 2015; Jang and Rabb, 2015; Andrade Silva et al., 2021; Foresto-Neto
et al., 2018; Foresto-Neto et al., 2020; Felizardo et al., 2019; Watanabe et al., 2020). Notably,
SARS-CoV-2 has been associated with the infection of renal cells, and COVID-19 has
demonstrated a detrimental impact on patients with AKI and CKD (Diao et al., 2021;
Arenas et al., 2023; Mackintosh et al., 2023).

The surge in bacterial infections has prompted a widespread global use of antibiotics,
with the potential risk of nephrotoxicity associated with these medications. Therefore, a
critical step in mitigating drug-induced acute kidney injury (AKI) is to evaluate the impact
of antibiotics on renal function.

Addressing this concern, (Baiocco et al.) demonstrated the efficacy of implementing an
institutional protocol for the safe administration of vancomycin. This protocol,
encompassing appropriate dosing, timely monitoring of serum levels, and effective
communication of critical results, facilitated the early detection of toxic levels, thereby
reducing the risk of AKI. In a retrospective study involving 211 patients, they observed that
those admitted post-protocol implementation exhibited a lower frequency of AKI (20.9%)
compared to patients pre-protocol (38.4%). This highlights the significant benefits of the
judicious use of vancomycin for patients.
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In a prospective study involving 94 patients, (Sampaio de Souza
Garms et al.) delved deeper into vancomycin-induced acute kidney
injury (AKI). They identified a frequency of 24.5%, manifesting
approximately 11 days after the initial vancomycin administration,
with KDIGO stage 1 (Khwaja, 2012) being the most prevalent
(61%). Factors such as age, plasmatic vancomycin concentration,
and NGAL levels between 96 and 144 h after the first day of
vancomycin use were pinpointed as contributors to vancomycin-
induced AKI. Intriguingly, the urinary biomarker TIMP-2 multiplied
by IGFBP7 between 144 and 192 h, within the vancomycin use period,
and higher plasmatic vancomycin concentrations between 192 and
240 h were associated with the non-recovery of kidney function at the
time of hospital discharge. These studies offer valuable insights into
potential pathways and markers linked to kidney injury induced by
vancomycin administration.

Rapamycin, an immunosuppressive drug widely utilized in
transplantation settings, targets the serine/threonine kinase
activity of the mammalian target of rapamycin (mTOR).
However, its use is limited due to adverse effects. In this regard,
(Peres et al.) demonstrated that BALB/c animals receiving
rapamycin exhibited increased proteinuria compared to non-
treated animals. The researchers observed that rapamycin
reduced tubular protein uptake by decreasing megalin expression
in the brush border membrane and disrupting its subcellular
distribution in proximal tubular epithelial cells. Remarkably, this
effect occurred without alterations in the glomerular structure and
function. This suggests that the elevated proteinuria associated with
rapamycin use may originate in the tubular compartment.

The kidneys are influenced by factors from other organs, and
elements originating from the gut, such as microbial metabolites, can
impact the outcome of acute kidney injury (AKI) and chronic kidney
disease (CKD) (Foresto-Neto et al., 2021). Conversely, kidney diseases
can alter the gut microbiota, contributing to kidney damage and
establishing a vicious cycle (Felizardo et al., 2016). Therefore,
comprehending the factors associated with the kidney-gut axis can
aid in identifying new targets for treating kidney diseases. In this
context, (Nery Neto et al.) demonstrated that enteroendocrine cells,
a subset of specialized gut epithelial cells that secrete hormones upon
stimulation, may represent a missing link in the gut and kidney
crosstalk. Kidney cells express hormone receptors, making them
susceptible to the hormones produced by enteroendocrine cells.
Through in silico analyses of publicly available datasets, the
researchers reported that enteroendocrine hormone receptors are
differentially expressed in various models of AKI and CKD.

In essence, these studies contribute valuable insights into the
intricate mechanisms underlying kidney health and disease,
emphasizing the importance of targeted interventions, careful
medication management, and a holistic understanding of the
interorgan relationships involved in renal function. Such
knowledge holds the promise of advancing both preventive and
therapeutic strategies for acute and chronic kidney conditions.

Author contributions

VA-O: Writing–original draft, Writing–review and editing. OF-
N: Writing–original draft, Writing–review and editing. NC:
Writing–original draft, Writing–review and editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
was financed in part by the Coordenação de Aperfeiçoamento de
Pessoal de Nível Superior—Brasil (CAPES)—Finance Code 001,
CNPq and FAPESP (grant numbers: 2017/05264-7, 2019/02893-9,
2019/14755-0; and 2022/01226-1).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

References

Andrade-Oliveira, V., Amano, M. T., Correa-Costa, M., Castoldi, A., Felizardo, R.
J. F., de Almeida, D. C., et al. (2015). Gut bacteria products prevent AKI induced by
ischemia-reperfusion. J. Am. Soc. Nephrol. 26 (8), 1877–1888. doi:10.1681/ASN.
2014030288

Andrade-Oliveira, V., Foresto-Neto, O., Watanabe, I. K. M., Zatz, R., and Câmara, N.
O. S. (2019). Inflammation in renal diseases: new and old players. Front. Pharmacol. 10,
1192. doi:10.3389/fphar.2019.01192

Andrade Silva, M., da Silva, A. R. P. A., do Amaral, M. A., Fragas, M. G., and Câmara,
N. O. S. (2021). Metabolic alterations in SARS-CoV-2 infection and its implication in
kidney dysfunction. Front. Physiol. 12, 624698. doi:10.3389/fphys.2021.624698

Arenas, C. L., Forero, A. C. P., Ángel, D. C. V., López, P. M. R., Diaz, L. V. G., Aguilar,
D. K. N., et al. (2023). Risk factors for acute kidney injury in patients hospitalized with
COVID-19. J. Bras. Nefrol. 101. doi:10.1590/2175-8239-JBN-2023-0056en

Basso, P. J., Andrade-Oliveira, V., and Câmara, N. O. S. (2021). Targeting immune cell
metabolism in kidney diseases. Nat. Rev. Nephrol. 17, 465–480. doi:10.1038/s41581-
021-00413-7

Diao, B., Wang, C., Wang, R., Feng, Z., Zhang, J., Yang, H., et al. (2021). Human
kidney is a target for novel severe acute respiratory syndrome coronavirus 2 infection.
Nat. Commun. 12 (1), 2506. doi:10.1038/s41467-021-22781-1

Felizardo, R. J., Castoldi, A., Andrade-Oliveira, V., and Câmara, N. O. S. (2016). The
microbiota and chronic kidney diseases: a double-edged sword. Clin. Transl. Immunol. 5
(6), e86. doi:10.1038/cti.2016.36

Felizardo, R. J. F., de Almeida, D. C., Pereira, R. L., Watanabe, I. K. M., Doimo, N. T.
S., Ribeiro, W. R., et al. (2019). Gut microbial metabolite butyrate protects against
proteinuric kidney disease through epigenetic- and GPR109a-mediated mechanisms.
FASEB J. 33 (11), 11894–11908. doi:10.1096/fj.201901080R

Frontiers in Pharmacology frontiersin.org02

Andrade-Oliveira et al. 10.3389/fphar.2023.1362010

https://doi.org/10.3389/fphar.2021.705636
https://doi.org/10.3389/fphar.2021.705636
https://doi.org/10.3389/fphar.2023.1194816
https://doi.org/10.3389/fphar.2023.1248757
https://doi.org/10.1681/ASN.2014030288
https://doi.org/10.1681/ASN.2014030288
https://doi.org/10.3389/fphar.2019.01192
https://doi.org/10.3389/fphys.2021.624698
https://doi.org/10.1590/2175-8239-JBN-2023-0056en
https://doi.org/10.1038/s41581-021-00413-7
https://doi.org/10.1038/s41581-021-00413-7
https://doi.org/10.1038/s41467-021-22781-1
https://doi.org/10.1038/cti.2016.36
https://doi.org/10.1096/fj.201901080R
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1362010


Foresto-Neto, O., Albino, A. H., Arias, S. C. A., Faustino, V. D., Zambom, F. F. F.,
Cenedeze, M. A., et al. (2020). NF-κB system is chronically activated and promotes
glomerular injury in experimental type 1 diabetic kidney disease. Front. Physiol. 11, 84.
doi:10.3389/fphys.2020.00084

Foresto-Neto, O., Ávila, V. F., Arias, S. C. A., Zambom, F. F. F., Rempel, L. C. T., Faustino,
V. D., et al. (2018). NLRP3 inflammasome inhibition ameliorates tubulointerstitial injury in
the remnant kidney model. Lab. Invest. 98 (6), 773–782. doi:10.1038/s41374-018-0029-4

Foresto-Neto, O., Ghirotto, B., and Câmara, N. O. S. (2021). Renal sensing of bacterial
metabolites in the gut-kidney Axis. Kidney360 2, 1501–1509. doi:10.34067/KID.0000292021

Gharaie, S., Lee, K., Newman-Rivera, A. M., Xu, J., Patel, S. K., Gooya, M., et al. (2023).
Microbiome modulation after severe acute kidney injury accelerates functional recovery and
decreases kidney fibrosis. Kidney Int. 104 (3), 470–491. doi:10.1016/j.kint.2023.03.024

Jang, H. R., and Rabb, H. (2015). Immune cells in experimental acute kidney injury.
Nat. Rev. Nephrol. 11 (2), 88–101. doi:10.1038/nrneph.2014.180

Khwaja, A. (2012). KDIGO clinical practice guidelines for acute kidney injury.
Nephron Clin. Pract. 120 (4), c179–c184. doi:10.1159/000339789

Mackintosh, L., Busby, A., Farrington, K., Hawkins, J., Afuwape, S., Bristow, P., et al.
(2023). Impact of the COVID-19 pandemic on services for patients with chronic kidney
disease: findings of a national survey of UK kidney centres. BMC Nephrol. 24 (1), 356.
doi:10.1186/s12882-023-03344-6

Watanabe, I. K. M., Andrade-Silva, M., Foresto-Neto, O., Felizardo, R. J. F., Matheus,
M. A. C., Silva, R. C., et al. (2020). Gut microbiota and intestinal epithelial
Myd88 signaling are crucial for renal injury in UUO mice. Front. Immunol. 11,
578623. doi:10.3389/fimmu.2020.578623

Frontiers in Pharmacology frontiersin.org03

Andrade-Oliveira et al. 10.3389/fphar.2023.1362010

https://doi.org/10.3389/fphys.2020.00084
https://doi.org/10.1038/s41374-018-0029-4
https://doi.org/10.34067/KID.0000292021
https://doi.org/10.1016/j.kint.2023.03.024
https://doi.org/10.1038/nrneph.2014.180
https://doi.org/10.1159/000339789
https://doi.org/10.1186/s12882-023-03344-6
https://doi.org/10.3389/fimmu.2020.578623
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1362010

	Editorial: Global excellence in renal pharmacology 2022: Central and South America
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


