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Abstract: 

Background: Sepsis-induced acute kidney injury (S-AKI) is a typical complexity in hospitalized and basically sick 

patients, which expands the danger of creating constant comorbidities and is related with incredibly high mortality. 

Objective: This study aimed at providing an update on polymorphism identified in sepsis induced acute kidney 

injury. 
Methods: The online database was searched then the articles were evaluated then all the eligible English studies 

during the last 10years were included in the study. 

Results:there were 31 studies included focusing on the association between gene polymorphism and AKI induced by 

sepsis in which 13 gene polymorphisms were studied. 

Conclusion: The genetic structure of the individuals can impact the vulnerability and severity of AKI. Most of the 

gene polymorphisms can’t induce AKI alone but can act with other genetic disturbances and depends on the health 

state of patients and their compromised state. Thus, AkI is supposed to be influenced by genetic factors with 

different pathological pathways. 
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BACKGROUND: 

Sepsis-induced acute kidney injury (S-AKI) is a 

typical complexity in hospitalized and basically sick 

patients, which expands the danger of creating 
constant comorbidities and is related with incredibly 

high mortality(1, 2). It is an individual disorder in 

which sepsis and intense kidney injury (AKI) reduce 

the host vulnerable to one another. Despite the fact 

that sepsis is the most widely recognized contributing 

element for creating AKI, AKI of any starting point 

is related with increased danger of creating sepsis(3).  

 

Sepsis has a mind boggling and remarkable 

pathophysiology, which makes S-AKI an 

unmistakable disorder from some other phenotype of 

AKI. It is a genuine ailment and is brought about by a 
dysregulated reaction of the host to the contamination 

or infection. In spite of the new advances in anti-

microbial treatment and life support, the death pace 

of patients with sepsis has stayed in any event 25% 

and is expanding in frequency(4). Sepsis is 

responsible for half or a greater rate of instances of 

AKI in ICUs and higher mortality rates(5). Early 

analysis of sepsis-incited AKI will consider fitting 

and auspicious intercessions that may add to 

noteworthy reductions in the rate of AKI(6). 

 
AKI is characterized as "a sudden and determined 

decrease in renal capacity." AKI is characterized by: 

creatinine increased to or more than 1.5 times from 

the normal or GFR diminished by >25%, or urine 

yield < 0.5 ml/kg/h and proceeded for over 6 hours, 

contingent upon seriousness and AKI length was 

separated into three levels: risk, injury, and failure(7). 

 

Recognizing the particular onset of injury in sepsis is 

almost impossible, leading to struggle in timely 

intervention for prevention of renal injury. Thus, this 

article provides an update on polymorphism 
identified in sepsis induced acute kidney injury. 

 

Method: 

The online data were searched using key words 

including Polymorphisms, sepsis induced acute 

kidney injury, and genes then the articles were 

evaluated then all the eligible English studies during 

the last ten years were included in the present study. 

 

RESULTS:  

The first search resulted in 37studies, then only 
English, literate reviews, metanalysis and prospective 

studies conducted during the last 10years and answer 

the review questions were included. Only 23 articles 

were included in this review that were published 

between 2010-2020. Older studies will be included if 

there’s no new studies to support the studies. 

- Polymorphism associated with S-AKI 

The reaction of the host to natural upgrades and 
stimulus is unique for every specific patient, and is 

adapted by the hidden hereditary profile (genotype). 

Two non-consanguineous people share 99.9% of their 

nucleotide arrangement. In any case, the moderately 

little 0.1% separating different segment could decide 

singular character for the same species.5 The premise 

of this fluctuation is associated with hereditary 

polymorphisms which is defined as variations in the 

DNA chain in a particular area (locus) that decide the 

presence of two distinctive alleles.6 The most 

incessant allele is alluded to as the local allele and the 

variations can involve: adjusting a single nucleotide 
polymorphism (SNP), a succession in the sequence 

where the polymorphism is characterized by the 

addition or erasure of a piece; or variations in the 

quantity of redundancies of a given nucleotide 

sequence(8).  

 

Polymorphisms apply their impact in a direct, linked 

or non-linked way. The direct way involves 

adjustment of hazard intervened by the 

polymorphism. The linked type occurs through the 

change of hazard interceded by a lot of 
polymorphisms situated in areas near the DNA 

succession, however the non-linked type occurs by 

modifying the risk mediated by hereditary variations 

that are not acquired mutually and are not near one 

another in the DNA chain(8). 

 

TNF-α: 

High circling degrees of tumor necrosis factor-alpha 

(TNF-α) have been related with improper clinical 

results in patients with AKI (9). Practically pertinent 

polymorphisms inside the promoter part of the TNF-

α (TNFA) gene that influence transcriptional action 
can be associated with adverse clinical results in 

fundamentally sick patients, incorporating those with 

AKI requiring dialysis (10) 

 

Studies had assessed the association between the 

TNFA rs1800629 polymorphism with unfavorable 

results in a few intense clinical settings, including 

intense myocardial tissue infraction, intense 

pancreatitis, and sepsis. The transporters of the 

rs1800629 TNFA minor An allele had fundamentally 

more significantly increased levels of biomarkers of 
cardiovascular injury as creatine kinase-MB, and 

lactate dehydrogenase. These discoveries are reliable 

with our outcomes exhibiting an autonomous 

relationship between bearers of the TNFA rs1800629 

minor An allele and more elevated levels of serum 
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creatinine and cystatin C and tubal injury markers in 

an accomplice of patients with AKI(9, 11, 12). 

 

Interleukins: 

The defense response of the hostto different stimuli 
results in release of some mediators as interleukin 

(IL)-1α, IL-1β, IL-6 and IL-10 that are related with 

bad prognosis. Also, interleukins have been informed 

to develop injury of the renal vasculature and 

enhancement of AKI (12).  

 

IL-6 cytokine has been related with AKI propagation 

(13). In sepsis, the SNP rs1800795 isn't related with 

defenselessness or mortality(14). Reliably, rs1800795 

doesn't relate with the danger of end-arrange renal 

infection(15). Although, among subjects with CKD, 

the SNP rs1800796 is recommended to incline to 
sepsis and death(16) and due to the various varying 

etiologies, the inclining hereditary variations are 

commonly one of a kind to CKD (17, 18). 

 

Another study showed a relation between the Fc 

portion of immunoglobulin G (FCGR2A-H131) allele 

in the rs1801274 polymorphism of the receptor ILa 

and the progress of AKI and AKF in patients with 

pneumonia(19). 

 

Single nucleotide polymorphisms in the FAS 

pathway: 

Fas is a trans-layer protein from the tumor 

putrefaction factor (TNF) family which can incite 

aggravation and apoptosis after restricting Fas ligand 

(FasL). FAS gene is regulated by baseline renal 

rounded epithelial cells in association with cell 

endurance signals and is highly expressed in both 

intense and interminable kidney illness which prompt 

apoptosis and irritation(20). 

 

A recent study reported that here ditary variety in 

NFKBIA is related to vulnerability to AKI. Fas 
ligation prompts a progression of intracellular 

flagging series of events which result in enactment of 

the passing inciting signaling multiplexes that 

enhance caspase-8-interceded apoptosis 

activation(21). Remarkably, there are a many 

significant negative controllers of Fas-initiated 

apoptosis including FLICE-like inhibitory protein 

(FLIP), B-cell lymphoma-2 (BCL2),and baculoviral 

IAP continue containing protein 2 (IAP1), every one 

of the three of which show NF-kB can be transcript 

individually(22). The cytoplasmic protein NFKBIA 
codes, I-Kappa-B-Alpha (IKBA), can represses NF-

κB-interceded transcriptional reactions by attaching 

to NF-κB and holding it in the cytoplasm (23). 

 

Vasomotor regulation genes: 

Some studies showed that angiotensin converting 

enzyme (ACE) addition/removal (I/D) polymorphism 

(rs4646994) can be associated with increased risk of 

AKI. (24-26). 

 
There was a low activity (L) Val158Met 

polymorphism (rs4680) within the catechol-O-

methyltransferase (COMT) gene which was related to 

AKI(25)46. Butother studies showed that no relation 

was found between this COMT polymorphism and 

AKI(27, 28).  

 

There was a correlation between the low creatinine 

clearance and the C-allele of the endothelial NO 

synthase (eNOS) -786 T/C polymorphism 

(rs2070744)(29). Also, phenylethanolamine N-

methyltransferase (PNMT) gene rs5638 + 1543 G –
allele was found to be related to higher AKI risk. On 

the other hand, lower death rates were associated 

with PNMT rs876493 -161 A –allele and oliguria 

were related to the genotype +1543 G/A(30). 

 

Hypoxia-inducible factor 1α (HIF) 

The HIF-1α T-allele is related to complications in the 

kidney resulting in AKI(31, 32). 

Heme oxygenase-1 repeat polymorphism 

Aggravations in iron digestion are related with 

irritation and oxidative pressure and were proposed to 

take part in the pathogenesis of AKI [2–4]. There was 

a relationship between a recurrent polymorphism in 

the heme oxygenase-1 (HMOX1) quality and the 

advancement of AKI in grown-ups experiencing 
cardiovascular medical procedure(33). The 

dinucleotide (GTn, guanine–thymine) rehash 

polymorphism in the promotor of HMOX1 that can 

impact heme oxygenase (HO-1) levels (34).  

 

Also, a recent study showed that in basically sick 

septic patients, the S-allele (<27 rehashes) in the 

HMOX1 promotor piece is related with advancement 

of AKI(35).  

 

Apolipoprotein E (APO E): 
In a systemic review studying the genes 

polymorphism associated with AKI, APO E e4 allele 

transporters had a diminished danger of enhancing 

AKI in comparison with non-APO E e4 patients and 

no significant correlation was found between APO E 

alleles and the grade of variation of p creatinine 

levels among African or Caucasian populations(36). 

 

Other genes: 

The myeloperoxidase (MPO) gene −765 T/C 

(rs2243828), +9890 A/C (rs2071409), and +2149 T/C 

(rs2759) polymorphisms were found to be associated 
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with decreased urine frequency and output with 

increasing the risk of dialysis. Also, another gene 

polymorphism of MPO +157 G/T can increase the 

complications of AKI. (37) 

 
Cytochrome b245 haplotype A-A-G-G of 

polymorphisms rs4782390, rs4673, rs3794624, and 

rs8854 were related to increasing the risk of AKI, 

dialysis and in hospital mortality (38). 

 

Erythropoietin (EPO) gene rs1617640 T/G -

polymorphism TT-genotype can enhance higher 

creatine phosphokinase-MB (CPK-MB) levels but 

it’s not significantly associated with AKI(39). 

The suppressor of fused homolog (SUFU) gene 

polymorphisms including s10786691, rs12414407, 

rs10748825, and rs7078511 are associated with 
reanal status among septic patients (40). The gene 

polymorphism in Vascular endothelial growth factor 

(VEGF) including the +936 (rs3025039) CaC-

genotype is related to higher incidence of AKI(25). 

 

CONCLUSION: 

In this literature review, there were 31 studies 

included focusing on the association between gene 

polymorphism and AKI induced by sepsis in which 

13 gene polymorphisms were studied. The genetic 

structure of the individuals can impact the 
vulnerability and severity of AKI. Most of the gene 

polymorphisms can’t induce AKI alone but can act 

with other genetic disturbances and depends on the 

health state of patients and their compromised state. 

Thus, AkI is supposed to be influenced by genetic 

factors with different pathological pathways. Future 

research should focus in enhancing the knowledge 

toward genetic studies to decrease the risk of AKI 

and enhance proper early diagnostic reliable genetic 

factors.  

 

REFERENCES: 
1. Bouchard J, Acharya A, Cerda J, Maccariello 

ER, Madarasu RC, Tolwani AJ, et al. A 

Prospective International Multicenter Study of 

AKI in the Intensive Care Unit. Clinical journal 

of the American Society of Nephrology : 

CJASN. 2015;10(8):1324-31. 

2. Hoste EA, Bagshaw SM, Bellomo R, Cely CM, 

Colman R, Cruz DN, et al. Epidemiology of 

acute kidney injury in critically ill patients: the 

multinational AKI-EPI study. Intensive care 

medicine. 2015;41(8):1411-23. 
3. Mehta RL, Bouchard J, Soroko SB, Ikizler TA, 

Paganini EP, Chertow GM, et al. Sepsis as a 

cause and consequence of acute kidney injury: 

Program to Improve Care in Acute Renal 

Disease. Intensive care medicine. 

2011;37(2):241-8. 

4. Dellinger RP, Levy MM, Rhodes A, Annane D, 

Gerlach H, Opal SM, et al. Surviving Sepsis 

Campaign: international guidelines for 
management of severe sepsis and septic shock, 

2012. Intensive care medicine. 2013;39(2):165-

228. 

5. Bellomo R, Kellum JA, Ronco C, Wald R, 

Martensson J, Maiden M, et al. Acute kidney 

injury in sepsis. Intensive care medicine. 

2017;43(6):816-28. 

6. Bagshaw SM, Lapinsky S, Dial S, Arabi Y, 

Dodek P, Wood G, et al. Acute kidney injury in 

septic shock: clinical outcomes and impact of 

duration of hypotension prior to initiation of 

antimicrobial therapy. Intensive care medicine. 
2009;35(5):871-81. 

7. Bellomo R, Ronco C, Kellum JA, Mehta RL, 

Palevsky P, Acute Dialysis Quality Initiative w. 

Acute renal failure - definition, outcome 

measures, animal models, fluid therapy and 

information technology needs: the Second 

International Consensus Conference of the Acute 

Dialysis Quality Initiative (ADQI) Group. Crit 

Care. 2004;8(4):R204-R12. 

8. Cardinal-Fernández P, Nin N, Lorente JA. Acute 

lung injury and acute respiratory distress 
syndrome: a genomic perspective. Med 

Intensiva. 2011;35(6):361-72. 

9. Susantitaphong P, Perianayagam MC, Tighiouart 

H, Liangos O, Bonventre JV, Jaber BL. Tumor 

necrosis factor alpha promoter polymorphism 

and severity of acute kidney injury. Nephron 

Clin Pract. 2013;123(1-2):67-73. 

10. Li X, Mu G, Song C, Zhou L, He L, Jin Q, et al. 

Role of M2 Macrophages in Sepsis-Induced 

Acute Kidney Injury. Shock. 2018;50(2):233-9. 

11. Jaber BL, Rao M, Guo D, Balakrishnan VS, 

Perianayagam MC, Freeman RB, et al. Cytokine 
gene promoter polymorphisms and mortality in 

acute renal failure. Cytokine. 2004;25(5):212-9. 

12. Dalboni MA, Quinto BMR, Grabulosa CC, 

Narciso R, Monte JC, Durão M, Jr., et al. 

Tumour necrosis factor-α plus interleukin-10 low 

producer phenotype predicts acute kidney injury 

and death in intensive care unit patients. Clin 

Exp Immunol. 2013;173(2):242-9. 

13. Vilander LM, Vaara ST, Kaunisto MA, Pettilä 

V, Study Group TF. Common Inflammation-

Related Candidate Gene Variants and Acute 
Kidney Injury in 2647 Critically Ill Finnish 

Patients. J Clin Med. 2019;8(3):342. 

14. Gao J-w, Zhang A-q, Pan W, Yue C-l, Zeng L, 

Gu W, et al. Association between IL-6-174G/C 

polymorphism and the risk of sepsis and 



IAJPS 2022, 09 (01), 172-177                      Reda Goweda et al                         ISSN 2349-7750 

 w w w . i a j p s . c o m  
 
 

Page 176 
 

 

mortality: a systematic review and meta-analysis. 

PloS one. 2015;10(3):e0118843-e. 

15. Feng Y, Tang Y, Zhou H, Xie K. A meta-

analysis on correlation between interleukin-6 -

174G/C polymorphism and end-stage renal 
disease. Ren Fail. 2017;39(1):350-6. 

16. Panayides A, Ioakeimidou A, Karamouzos V, 

Antonakos N, Koutelidakis I, Giannikopoulos G, 

et al. -572 G/C single nucleotide polymorphism 

of interleukin-6 and sepsis predisposition in 

chronic renal disease. Eur J Clin Microbiol Infect 

Dis. 2015;34(12):2439-46. 

17. Wuttke M, Köttgen A. Insights into kidney 

diseases from genome-wide association studies. 

Nat Rev Nephrol. 2016;12(9):549-62. 

18. O'Seaghdha CM, Fox CS. Genome-wide 

association studies of chronic kidney disease: 
what have we learned? Nat Rev Nephrol. 

2011;8(2):89-99. 

19. Solé-Violán J, García-Laorden MI, Marcos-

Ramos JA, de Castro FR, Rajas O, Borderías L, 

et al. The Fcγ receptor IIA-H/H131 genotype is 

associated with bacteremia in pneumococcal 

community-acquired pneumonia. Crit Care Med. 

2011;39(6):1388-93. 

20. Ko GJ, Jang HR, Huang Y, Womer KL, Liu M, 

Higbee E, et al. Blocking Fas ligand on 

leukocytes attenuates kidney ischemia-
reperfusion injury. J Am Soc Nephrol. 

2011;22(4):732-42. 

21. Bhatraju P, Hsu C, Mukherjee P, Glavan BJ, 

Burt A, Mikacenic C, et al. Associations between 

single nucleotide polymorphisms in the FAS 

pathway and acute kidney injury. Critical Care. 

2015;19(1):368. 

22. Takada Y, Andreeff M, Aggarwal BB. Indole-3-

carbinol suppresses NF-kappaB and 

IkappaBalpha kinase activation, causing 

inhibition of expression of NF-kappaB-regulated 

antiapoptotic and metastatic gene products and 
enhancement of apoptosis in myeloid and 

leukemia cells. Blood. 2005;106(2):641-9. 

23. Sue S-C, Alverdi V, Komives EA, Dyson HJ. 

Detection of a ternary complex of NF-kappaB 

and IkappaBalpha with DNA provides insights 

into how IkappaBalpha removes NF-kappaB 

from transcription sites. Proc Natl Acad Sci U S 

A. 2011;108(4):1367-72. 

24. Pedroso JAR, Paskulin DdA, Dias FS, de França 

E, Alho CS. Temporal trends in acute renal 

dysfunction among critically ill patients 
according to I/D and -262A > T ACE 

polymorphisms. J Bras Nefrol. 2010;32(2):182-

94. 

25. Cardinal-Fernández P, Ferruelo A, El-Assar M, 

Santiago C, Gómez-Gallego F, Martín-Pellicer 

A, et al. Genetic predisposition to acute kidney 

injury induced by severe sepsis. J Crit Care. 

2013;28(4):365-70. 

26. McBride WT, Prasad PS, Armstrong M, 

Patterson C, Gilliland H, Drain A, et al. Cytokine 
phenotype, genotype, and renal outcomes at 

cardiac surgery. Cytokine. 2013;61(1):275-84. 

27. Kornek M, Deutsch M-A, Eichhorn S, Lahm H, 

Wagenpfeil S, Krane M, et al. COMT-

Val158Met-polymorphism is not a risk factor for 

acute kidney injury after cardiac surgery. Disease 

markers. 2013;35(2):129-34. 

28. Albert C, Kube J, Haase-Fielitz A, Dittrich A, 

Schanze D, Zenker M, et al. Pilot study of 

association of catechol-O-methyl transferase 

rs4680 genotypes with acute kidney injury and 

tubular stress after open heart surgery. Biomark 
Med. 2014;8(10):1227-38. 

29. Popov AF, Hinz J, Schulz EG, Schmitto JD, 

Wiese CH, Quintel M, et al. The eNOS 786C/T 

polymorphism in cardiac surgical patients with 

cardiopulmonary bypass is associated with renal 

dysfunction. Eur J Cardiothorac Surg. 

2009;36(4):651-6. 

30. Alam A, O'Connor DT, Perianayagam MC, 

Kolyada AY, Chen Y, Rao F, et al. 

Phenylethanolamine N-methyltransferase gene 

polymorphisms and adverse outcomes in acute 
kidney injury. Nephron Clin Pract. 

2010;114(4):c253-c9. 

31. Höcker A, Rabeling M, Bick A, Cox L, Kreuzer 

M, Engler A, et al. Hypoxia inducible factor-1 

alpha and prolinhydroxlase 2 polymorphisms in 

patients with severe sepsis: a prospective 

observational trial. BMC Anesthesiology. 

2016;16(1):61. 

32. Eltzschig HK, Carmeliet PJNEJoM. Hypoxia 

and inflammation. 2011;364(7):656-65. 

33. Leaf DE, Body SC, Muehlschlegel JD, 

McMahon GM, Lichtner P, Collard CD, et al. 
Length Polymorphisms in Heme Oxygenase-1 

and AKI after Cardiac Surgery. J Am Soc 

Nephrol. 2016;27(11):3291-7. 

34. Saukkonen K, Lakkisto P, Kaunisto MA, 

Varpula M, Voipio-Pulkki L-M, Varpula T, et al. 

Heme oxygenase 1 polymorphisms and plasma 

concentrations in critically ill patients. Shock. 

2010;34(6):558-64. 

35. Vilander LM, Vaara ST, Donner KM, Lakkisto 

P, Kaunisto MA, Pettilä V, et al. Heme 

oxygenase-1 repeat polymorphism in septic acute 
kidney injury. PloS one. 2019;14(5):e0217291-e. 

36. Lu JCT, Coca SG, Patel UD, Cantley L, Parikh 

CR, Translational Research Investigating B, et 

al. Searching for genes that matter in acute 

kidney injury: a systematic review. Clinical 



IAJPS 2022, 09 (01), 172-177                      Reda Goweda et al                         ISSN 2349-7750 

 w w w . i a j p s . c o m  
 
 

Page 177 
 

 

journal of the American Society of Nephrology : 

CJASN. 2009;4(6):1020-31. 

37. Perianayagam MC, Tighiouart H, Liangos O, 

Kouznetsov D, Wald R, Rao F, et al. 

Polymorphisms in the myeloperoxidase gene 
locus are associated with acute kidney injury-

related outcomes. Kidney Int. 2012;82(8):909-

19. 

38. Perianayagam MC, Tighiouart H, Nievergelt 

CM, O'Connor DT, Liangos O, Jaber BL. CYBA 

Gene Polymorphisms and Adverse Outcomes in 

Acute Kidney Injury: A Prospective Cohort 

Study. Nephron Extra. 2011;1(1):112-23. 

39. Popov AF, Schulz EG, Schmitto JD, Coskun 

KO, Tzvetkov MV, Kazmaier S, et al. Relation 

between renal dysfunction requiring renal 

replacement therapy and promoter 

polymorphism of the erythropoietin gene in 
cardiac surgery. Artif Organs. 2010;34(11):961-

8. 

40. Henao-Martínez AF, Agler AH, LaFlamme D, 

Schwartz DA, Yang IV. Polymorphisms in the 

SUFU gene are associated with organ injury 

protection and sepsis severity in patients with 

Enterobacteriacea bacteremia. Infect Genet Evol. 

2013;16:386-91. 

 


	Heme oxygenase-1 repeat polymorphism

