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In “Trends and racial disparities for acute kidney injury in
premature infants: the US national database,” Dr. Elgendy
and colleagues report that White preterm infants have signif-
icantly less acute kidney injury (AKI) than Black, Hispanic, or
Native American infants [1]. While this is a novel finding,
unfortunately, the increased prevalence of AKI among Black
infants is in line with several recent publications describing
disparities in NICU care and outcomes [2].

Well-described racial health disparities in maternal and neo-
natal health have been documented in the literature for decades.
This phenomenon is disproportionately seen amongBlack births,
where rates of prematurity are 1.5 times higher than non-Black
births [2]. As the authors note, of central concern to the nephrol-
ogist when considering the kidney health implications of preterm
birth is the arrest of nephrogenesis. In addition, other kidney
health risk factors are of concern in the context of prematurity,
including exposure to nephrotoxic medications, hemodynamic
instability, delivery of proper nutrition, and infection. Low birth
weight has also been identified as a risk factor for kidney disease
in these children [3]. The increased rate of prematurity among
Black babies when compared to non-Black babies could help to
explain the AKI disparity described by the authors.

The authors describe a novel disparity in AKI rates among
premature neonates by racial category. Key to understanding this
phenomenon is an appreciation of the close interplay between
social determinants, pathologic risks inherent to prematurity, and
resulting health outcomes. This relationship is important because
it portends an upstream determinant of downstream disparity.
What is more, an unhealthy through-line can be drawn across
the spectrum of pediatric kidney disease: from the neonatal AKI
disparities experienced by babies born prematurely, to kidney
health disparities experienced by children with chronic kidney
disease (CKD), and those who progress to stage 5 CKD. While
there are several important points raised by this manuscript, we
also would like to identify some opportunities for future research
and advocacy.

Importance of terminology and language

Race is a social construct created and maintained by society.
To a large extent by design, the term “race” represents a col-
lection of people organized around a social identity as well as
shared ancestry and phenotypic characteristics. Biological
characteristics found to be different between races are thought
to be due to differing frequencies of gene variants linked to
ancestral geographic regions [4]. Patterns of expression of
these gene variants are altered by physical, psychological,
social, and environmental factors which have been historically
and reductively grouped by skin color. As a social construct,
there exists no biological basis for racial categorization, and as
such, race-based pathologic conclusions are inherently fraught
[5]. Thus, when studying outcomes by race, psychosocial and
socioeconomic factors ideally should be explored when
attempting to define associations with an outcome.

Black or African American people represent over 13% of
the population in the USA. We note that there is nuance in
racial vocabulary, and that the terms African-American and
Black are often used interchangeably both in lay writing and
research. The term African-American refers to those with
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ancestral geographic lineage from the African diaspora and is
rooted in the cultural underpinnings of American slavery. The
term Black is a more inclusive term [4]. For this commentary,
we will use Black, for consistency with the original article and
for these reasons.

While racially disparate health outcomes are well-
demonstrated across all care continua, it is widely accepted
that these differences are not related to race, but instead to
racism and its pervasive effects on life [6, 7]. This includes
neonatal care and outcomes [2]. Racism is defined as a system
of structuring opportunity and assigning value based on the
social interpretation of how one looks (which is what we call
‘race’) that unfairly disadvantages some individuals and com-
munities and unfairly advantages other individuals and com-
munities [8]. As a social determinant of health, racism nega-
tively contributes to neonatal outcomes by exacerbating the
impact of structural adversity and institutionalized deprivation
[9]. When it comes to adverse health outcomes in newborns,
racism always makes health outcomes worse.

Disparities in the neonatal ICU and neonatal
outcomes

Before talking about racial disparities in NICU outcomes,
racial disparities in pregnancy and preterm birth rates
need to be addressed. Black women are three times more
likely than White women to die from pregnancy-related
causes, Black babies are more than twice as likely as
White babies to die before 1 year of age, and non-White
women are up to 1.5 times more likely to give birth pre-
maturely [10]. Despite increased attention to these issues,
disparities in preterm birth rates have worsened over the
past decade [10]. This is a complex issue with contribu-
tions from maternal health, management of pre-existing
conditions, and social determinants of health, such as
health care coverage, poverty, and access to prenatal care.
In this article, Elgendy and colleagues hypothesize that
the increased rates of AKI in premature Black infants
may be secondary to utilization of prenatal care. While
this is one possibility, this disparity may also be related
to lack of access to prenatal care or equitable care com-
pared to non-Black mothers. Further research and care-
ful analysis are needed to determine how other racial
factors affecting pre-pregnancy care, pregnancy care,
and preterm birth rates may be playing a role in the
disproportionate AKI prevalence in the NICU.

Furthermore, Black, Hispanic, and Asian infants are
segregated among NICUs and are treated in units with
lower quality scores [11]. While racial and ethnic dispar-
ities have improved in extremely preterm infants over the
last two decades, significant gaps remain [12]. For exam-
ple, Black women have twice the risk of having a low

birth weight infant than non-Black women [13].
Similarly, the risk of preterm birth and higher mortality
still exist among Black women when evaluating trends
over the past five decades [14]. In order to identify and
begin to address these disparities in the NICU, Horbar and
colleagues have delineated specific actions that can be
taken and are organized into six discrete categories [15].
In Table 1, we have used these categories and applied
them specifically to the diagnosis of AKI in the NICU.

Importance of AKI Identification in the NICU

In their article, Dr. Elgendy and colleagues report a preva-
lence of AKI of 1.5% in prematurely born infants. We note
that this prevalence is from the National Inpatient Sample
(NIS) and is solely based on ICD-9 and ICD-10 coding. This
rate of recognized AKI is dramatically lower than studies of
similar patient populations which determined AKI based on
serum creatinine change or urine output decreases [16].
Previous studies, such as Assessment of Worldwide Acute
Kidney Injury Epidemiology in Neonates (AWAKEN),
found rates of close to 40% among high-risk infants born
< 28 weeks [16]. The low AKI prevalence in this article is
similar to other studies which have shown that AKI is un-
derappreciated by neonatologists, and studies which rely on
documentation in the medical record likely under-report
AKI [17, 18].

This article is the first to report racial disparities in AKI
among infants, finding that Black infants had a higher
prevalence of AKI diagnosis than White infants.
Multiple studies have demonstrated that Black infants
are more likely to be small for gestational age or have
intrauterine growth restriction than their White peers
[12]. Due to this, it is challenging to unequivocally state
which is the underlying, or causal, risk factor. We note
that the AWAKEN study did not report a statistically sig-
nificant difference in AKI prevalence between Black and
White infants [19]. However, the findings of this article
are similar to database-based reporting of AKI in pediatric
patients, where Black pediatric patients had a greater rep-
resentation of AKI hospitalizations [20]. Further research
and analysis, especially that utilize causal inference meth-
odology to determine the independent effect of factors that
are components of larger complex systems, are urgently
needed to address these issues [21].

It is also important to note that disparities in AKI are not
the same as disparities in AKI reporting. Low rates of AKI
reporting in infants are multifactorial in nature, as there are
multiple steps between an infant having AKI and a neona-
tologist making a diagnosis of AKI in the medical record.
First, an infant has to be recognized as high risk for AKI.
Large studies have used various criteria to stratify risk of
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AKI. For example, the AWAKEN study considered infants
receiving intravenous fluids for at least 48 h to be high risk
[22]. Others have advocated expanding these criteria to
those needing invasive respiratory support, more than 48 h
of intravenous antibiotics, or at times of events (such as
necrotizing enterocolitis or patent ductus arteriosus treat-
ment with indomethacin) which may increase the risk of
AKI. Secondly, serum creatinine and urine output must be
closely monitored in order to detect changes in kidney func-
tion. There is significant variation in frequency and intensi-
ty of serum creatinine and urine output monitoring between
NICUs based on differences in clinical practice [23]. There
is not yet a standardized approach to serum creatinine or
urine output assessments, which further complicate the di-
agnosis of AKI. Finally, even if AKI is detected by serum
creatinine or urine output change, these changes must be
noted by the care team and recorded in the medical record
in order to be provider recognized. Studies have found that
only 10–30% of infants with AKI are diagnosed by their
care team [17, 18]. We note with significant concern that
there are multiple opportunities throughout these steps that are
inherently at risk of implicit bias, for example the frequency of
serum creatininemeasurement. Each of these is an opportunity to
improve equitable provision of care (Table 1).

Disparities in AKI to CKD

The disparities in neonatal AKI reported by Elgendy and
colleagues are important because they not only have sig-
nificant early life implications but also consequences
along the life course. Pediatric AKI has also been shown
to occur more frequently in Black children and adults,
though this is one of the first studies to demonstrate this
disparity in neonates with AKI [24, 25]. Genetic risk var-
iants of the apolipoprotein L1 (APOL1) gene are often
cited as an explanation for the disproportionate frequency
of AKI among Black persons; however, this association is
not consistent in AKI literature. In a large adult study
demonstrating a disproportionate incidence of AKI among
Black persons, accounting for income and insurance sta-
tus attenuated the risk of AKI among Black persons [24].
There was no association between the presence of high-
risk APOL1 gene variants and AKI among Black adults.
Given that the majority of individuals who carry the high-
risk APOL1 genotype do not have kidney disease, greater
exploration of socioeconomic factors and racial biases in
pediatric AKI is warranted. For the neonatal population,
this may also suggest a larger influence of maternal in
utero factors rather than genetics.

Table 1 Suggestions for Improved NICU practices for Infants with AKI

General NICU AKI specific

Promote a culture of equity - Provide AKI education that reaches all NICU parents regardless
of race

- Develop AKI education for providers that is independent of
race-related risk factors

- Acknowledge implicit personal bias when caring for infants in
the NICU

- Create an AKI NICU disparities dashboard

Identify social risks of families and provide
interventions to prevent and mitigate those risks

- Create alliances with community organizations to teach about
AKI, preterm risks

Take action to assist families after discharge (transition home) - Tailor education on long-term AKI outcomes to each family’s
needs

- Improve communication with families about AKI and CKD risk
- Provide ongoing nephrology follow-up for infants with AKI to

improve early identification of CKD
- Partner with primary care providers to provide care for infants

with AKI to decrease barriers to follow-up care

Maintain support for families through infancy - Ensure nutritional and medication programs are available for
those with a history of AKI

- Improve communication of AKI diagnosis to providers in order
to optimize appropriate CKD surveillance

Develop robust QI efforts to ensure equitable, high-quality hospital and
follow-through care to all newborns by eliminating modifiable disparities

- Establish measurable improvement aims related to social
determinants of neonatal AKI

Advocate for social justice at the local, state and national levels - Disseminate research on disparities in AKI diagnosis
- Educate organizational leaders on social determinates of AKI
- Name racism: how is racism affecting neonatal AKI diagnosis?

AKI acute kidney injury, CKD chronic kidney disease, NICU neonatal intensive care unit, QI quality improvement
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AKI has also been shown to lead to irreversible kidney
injury and decreased kidney function. This is thought to pre-
dispose to additional episodes of both AKI and CKD that may
manifest in late childhood or adulthood. Research has shown
that up to 50–60% of children with AKI experience the long-
term sequelae of CKD [26, 27]. The pathophysiology under-
lying AKI to CKD progression is multifactorial and thought to
be dependent upon patient background including severity, du-
ration, and prior frequency of AKI events [28]. These changes
may be more notable in prematurely born infants due to de-
creased nephron number (oligonephronia) and reduction in
future development of nephrons due to premature birth [29].
These factors make early life exposure toAKI especially prob-
lematic for life course and the development of CKD. The
identification of AKI among infants is essential in order to
allow for appropriate monitoring for CKD. In addition, there
is a propensity for more rapid progression to stage 5 CKD in
Black children and adults. Unlike studies of AKI in Black
Americans, many adult and pediatric studies have shown an
association between APOL1 gene variants and CKD.
Nevertheless, only 13% of the US Black population carries
the APOL1 high-risk genotype, highlighting the importance of
additional research beyond race and the APOL1 genetic vari-
ant in kidney disease.

Given the increased risk of CKD in those born prematurely,
appropriate identification and communication of a diagnosis of
AKI is essential to improve ongoing outpatient management and
care for infants. Theoretical models show how interactions be-
tween social determinants of health (i.e., psychosocial and envi-
ronmental factors), racial biases, and the presence of the APOL1
genotype in individuals of African descent may contribute to the
heightened CKD risk [30]. Knowing these factors and under-
standing how they contribute to the risk of AKI is critical to
instituting healthcare policies and guidelines to reduce AKI and
ultimately CKD disparities. Future research is needed to assess
social determinants of health and other factors beyond race and
the association with AKI.

Disparities in pediatric stage 5 CKD

As children with neonatal AKI age, they are at in-
creased risk of progressive CKD including stage 5
CKD, where they face additional racial health disparities
that impact outcomes. In addition to facing troubling
neonatal disparities, Black children experience a time
to dialysis initiation that is 38% shorter, but a time to
transplant that is 54% longer than their non-Black coun-
terparts [3]. Post-transplant, these disparities persist:
Black children are 50% more likely to have kidney
allograft failure and are more likely to experience acute
allograft rejection [3]. In fact, allograft failure rates for
Black children are higher than non-Black children after

controlling for co-variates like socioeconomic and pri-
vate versus public insurance status [31]. Disrupting this
chain may require nephrologists to intervene beyond
biological determinants of health and begin to address
the social determinants of health as well.

The quest to eliminate racial disparities in neonatal AKI out-
comes is unlikely to result in the identification of some elusive
allelic variation that predisposes Black babies to this adversity.
Instead, it will likely require an “all hands-on deck” approach to
decreasing the incidence of preterm birth, and mitigating the
harm of structural racism and other social determinants of health
on neonates both inside and outside of the NICU [32].

References

1. ElgendyMM, Othman HF, YounisM, Puthuraya S,Matar RB, Aly
H (2021) Trends and racial disparities for acute kidney injury in
premature infants: the US national database. Pediatr Nephrol.
https://doi.org/10.1007/s00467-021-04998-w

2. Sigurdson K, Mitchell B, Liu J, Morton C, Gould JB, Lee HC,
Capdarest-Arest N, Profit J (2019) Racial/ethnic disparities in neo-
natal intensive care: a systematic review. Pediatrics 144:e20183114

3. Moxey-Mims M (2018) Kidney disease in African American chil-
dren: biological and nonbiological disparities. Am J Kidney Dis
72(5 Suppl 1):S17–S21

4. Collins FS (2004) What we do and don't know about 'race', 'ethnic-
ity', genetics and health at the dawn of the genome era. Nat Genet
36(11 Suppl):S13–S15

5. Amutah C, Greenidge K, Mante A, Munyikwa M, Surya SL,
Higginbotham E, Jones DS, Lavizzo-Mourey R, Roberts D, Tsai
J, Aysola J (2021) Misrepresenting race - the role of medical
schools in propagating physician bias. N Engl J Med 384:872–878

6. Bailey ZD, Krieger N, Agénor M, Graves J, Linos N, Bassett MT
(2017) Structural racism and health inequities in the USA: evidence
and interventions. Lancet 389:1453–1463

7. David RJ, Collins JW Jr (1991) Bad outcomes in black babies: race
or racism? Ethn Dis 1:236–244

8. Jones CP, Truman BI, Elam-Evans LD, Jones CA, Jones CY, Jiles
R, Rumisha SF, Perry GS (2008) Using "socially assigned race" to
probe white advantages in health status. Ethn Dis 18:496–504

9. Beck AF, Edwards EM, Horbar JD, Howell EA, McCormick MC,
Pursley DM (2020) The color of health: how racism, segregation,
and inequality affect the health and well-being of preterm infants
and their families. Pediatr Res 87:227–234

10. March of Dimes (2020) A health crisis impacting women and
babies of color. https://www.marchofdimes.org/mission/health-
disparities.aspx. Accessed March 2021

11. Horbar JD, Edwards EM, Greenberg LT, Profit J, Draper D, Helkey
D, Lorch SA, Lee HC, Phibbs CS, Rogowski J, Gould JB,
Firebaugh G (2019) Racial Segregation and inequality in the neo-
natal intensive care unit for very low-birth-weight and very preterm
infants. JAMA Pediatr 173:455–461

12. Travers CP, Carlo WA, McDonald SA, Das A, Ambalavanan N,
Bell EF, Sánchez PJ, Stoll BJ, Wyckoff MH, Laptook AR, Van
Meurs KP, Goldberg RN, D'Angio CT, Shankaran S, DeMauro
SB, Walsh MC, Peralta-Carcelen M, Collins MV, Ball MB, Hale
EC, Newman NS, Profit J, Gould JB, Lorch SA, Bann CM,
Bidegain M, Higgins RD (2020) Racial/ethnic disparities among

2590 Pediatr Nephrol (2021) 36:2587–2591

https://doi.org/10.1007/s00467-021-04998-w
https://www.marchofdimes.org/mission/health-disparities.aspx
https://www.marchofdimes.org/mission/health-disparities.aspx


extremely preterm infants in the United States from 2002 to 2016.
JAMA Netw Open 3:e206757

13. Hamilton BE, Martin JA, Osterman MJK, Rossen LM (2019)
Births: provisional data for 2018. Vital Statistics Rapid Release,
Hyattsville, MD. https://www.cdc.gov/nchs/data/vsrr/vsrr-007-
508.pdf. Accessed March 2021

14. Dongarwar D, Tahseen D, Wang L, Aliyu MH, Salihu HM (2021)
Temporal trends in preterm birth phenotypes by plurality: Black-
White disparity over half a century. J Perinatol 41:204–211

15. Horbar JD, Edwards EM, Ogbolu Y (2020) Our responsibility to
follow through for NICU infants and their families. Pediatrics 146:
e20200360

16. Jetton JG, Boohaker LJ, Sethi SK, Wazir S, Rohatgi S, Soranno
DE, Chishti AS, Woroniecki R, Mammen C, Swanson JR, Sridhar
S, Wong CS, Kupferman JC, Griffin RL, Askenazi DJ (2017)
Incidence and outcomes of neonatal acute kidney injury
(AWAKEN): a multicentre, multinational, observational cohort
study. Lancet Child Adolesc Health 1:184–194

17. Carmody JB, Swanson JR, Rhone ET, Charlton JR (2014)
Recognition and reporting of AKI in very low birth weight infants.
Clin J Am Soc Nephrol 9:2036–2043

18. Starr MC, Kula A, Lieberman J, Lam T, Chabra S, Hingorani S
(2020) Improving the recognition and reporting of acute kidney
injury in the neonatal intensive care unit. J Perinatol 40:1301–1307

19. Charlton JR, Boohaker L, Askenazi D, Brophy PD, D'Angio C,
Fuloria M, Gien J, Griffin R, Hingorani S, Ingraham S, Mian A,
Ohls RK, Rastogi S, Rhee CJ, Revenis M, Sarkar S, Smith A, Starr
M, Kent AL (2019) Incidence and risk factors of early onset neo-
natal AKI. Clin J Am Soc Nephrol 14:184–195

20. Sutherland SM, Ji J, Sheikhi FH, Widen E, Tian L, Alexander SR,
Ling XB (2013) AKI in hospitalized children: epidemiology and
clinical associations in a national cohort. Clin J Am Soc Nephrol 8:
1661–1669

21. Pearl J (2010) An introduction to causal inference. Int J Biostat 6:7
22. Jetton JG, Guillet R, Askenazi DJ, Dill L, Jacobs J, Kent AL,

Selewski DT, Abitbol CL, Kaskel FJ, Mhanna MJ, Ambalavanan
N, Charlton JR (2016) Assessment of worldwide acute kidney

injury epidemiology in neonates: design of a retrospective cohort
study. Front Pediatr 4:68

23. Goldstein SL (2019) Urine output assessment in acute kidney inju-
ry: the cheapest and most impactful biomarker. Front Pediatr 7:565

24. GramsME,Matsushita K, SangY, EstrellaMM, FosterMC, Tin A,
Kao WH, Coresh J (2014) Explaining the racial difference in AKI
incidence. J Am Soc Nephrol 25:1834–1841

25. Bjornstad EC, Marshall SW, Mottl AK, Gibson K, Golightly YM,
Charles A, Gower EW (2020) Racial and health insurance dispar-
ities in pediatric acute kidney injury in the USA. Pediatr Nephrol
35:1085–1096

26. Greenberg JH, Coca S, Parikh CR (2014) Long-term risk of chronic
kidney disease and mortality in children after acute kidney injury: a
systematic review. BMC Nephrol 15:184

27. Askenazi DJ, Feig DI, Graham NM, Hui-Stickle S, Goldstein SL
(2006) 3-5 year longitudinal follow-up of pediatric patients after
acute renal failure. Kidney Int 69:184–189

28. Sato Y, Takahashi M, Yanagita M (2020) Pathophysiology of AKI
to CKD progression. Semin Nephrol 40:206–215 Erratum in 40:
328

29. Charlton JR, Baldelomar EJ, Hyatt DM, Bennett KM (2020)
Nephron number and its determinants: a 2020 update. Pediatr
Nephrol 36:797–807

30. Norton JM, Moxey-Mims MM, Eggers PW, Narva AS, Star RA,
Kimmel PL, Rodgers GP (2016) Social determinants of racial dis-
parities in CKD. J Am Soc Nephrol 27:2576–2595

31. Patzer RE, Mohan S, Kutner N, McClellan WM, Amaral S (2015)
Racial and ethnic disparities in pediatric renal allograft survival in
the United States. Kidney Int 87:584–592

32. Greenwood BN, Hardeman RR, Huang L, Sojourner A (2020)
Physician-patient racial concordance and disparities in birthing
mortality for newborns. Proc Natl Acad Sci U S A 117:21194–
21200

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

2591Pediatr Nephrol (2021) 36:2587–2591

https://www.cdc.gov/nchs/data/vsrr/vsrr-007-508.pdf
https://www.cdc.gov/nchs/data/vsrr/vsrr-007-508.pdf

	Commentary on “Trends and Racial Disparities for Acute Kidney Injury in Premature Infants: the US National Database”
	Importance of terminology and language
	Disparities in the neonatal ICU and neonatal outcomes
	Importance of AKI Identification in the NICU
	Disparities in AKI to CKD
	Disparities in pediatric stage 5 CKD
	References


