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ABSTRACT 

The incidence of acute kidney injury in population has grown over in previous decades. Medications cause renal failure through a 
variety of mechanisms. Drug-induced nephrotoxicity has been shown to contribute to 8–60% of AKI. The pathophysiology of DIKD is 
multifactorial and most drugs found to cause nephrotoxicity by one or more common pathogenic mechanisms. The main mechanisms 
of nephrotoxicity are vasoconstriction, altered intraglomerular hemodynamics, tubular cell toxicity, interstitial nephritis, crystal 
deposition, thrombotic microangiopathy and osmotic nephrosis. This review focuses on the epidemiology, pathophysiology and 
management of drug-induced kidney disease (DIKD).  
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INTRODUCTION 

idney is one of the vital organs of the body. A main 
function of the kidney is the concentration and 
excretion of toxic metabolites and drugs. It is 

therefore a frequent site of drug toxicity 1. Our current 
understanding of the epidemiology of acute kidney injury 
(AKI) and its impact on morbidity, mortality, cost of 
medical care, and the development of chronic kidney 
disease is based almost exclusively on studies of patients 
who developed AKI while hospitalized. Although some 
patients develop AKI prior to hospitalization, termed 
community acquired AKI, the incidence of community-
acquired AKI and its impact on patient outcomes are 
largely unknown. Drug-induced nephrotoxicity has been 
shown to contribute to 8–60% of AKI depending on patient 
population and definition of AKI 2.  

Epidemiology of DIKD 

There is no universally accepted definition of AKI3.  
Standard definition of AKI is lacking, leading to challenges 
in recognition and reporting. The clinical manifestations of 
drug induced nephrotoxicity often go unrecognized, 
particularly in the setting of short drug exposures. This 
poses challenges in assessing the incidence, severity and 
long-term consequences of drug induced nephrotoxicity. 
Our review focuses on the epidemiology, pathophysiology 
and management of drug induced nephrotoxicity. 
Prospective cohort studies of AKI have documented the 
frequency of drug-induced nephrotoxicity to be 
approximately 14-26% in adult populations 4-6. 
Nephrotoxicity is a main concern in pediatrics with 16% of 
hospitalized AKI events caused primarily due to a drug 7. 
Frequent use of specific drugs, such as tenofovir, has led to 
significant attention to tubular injuries with documented 
frequencies of 12–22% of treated subjects in cohort 

studies 8, 9. Novel chemotherapeutic agents are 
increasingly being associated with glomerular injury10. 
DIKD associated with antibiotic toxicity and contrast-
induced nephropathy, were reported to be significantly 
less common in community acquired vs. hospital-
acquired2. Nephrotoxicity is a common in aminoglycosides 
such as gentamicin, amikacin, tobramycin which are 
commonly used for Gram-negative infections, ranging 
between 10 and 20% of patients prescribed these drugs 11, 

12. 

1. Pathophysiology of DIKD 

The pathophysiology of DIKD is multifactorial and most 
drugs found to cause nephrotoxicity by one or more 
common pathogenic mechanisms. Certain drugs are 
nephrotoxic at any level of exposure (although a dose-
response relationship for toxicity may still exist), such as 
aminoglycosides, amphotericin-B, cisplatin and contrast 
dye, whereas others may produces their toxic effects in a 
dose-dependent manner, depending on the duration of 
treatment1. Following are the pathogenic mechanisms of 
DIKD. 

1.1.  Intraglomerular heamodynamics alteration 
(Vasoconstriction) 

This is the main mechanism of acute nephrotoxicity1. The 
kidney auto-regulates intra-glomerular pressure by 
controlling afferent and efferent arteriolar diameter to 
maintain the GFR. Drugs causing true intravascular volume 
depletion such as diuretics, or altered glomerular 
hemodynamics such as NSAIDs, angiotensin-converting 
enzyme inhibitors, ARBs, calcineurin inhibitors and 
sodium-glucose co-transporter-2 inhibitors may leads to 
hemodynamic AKI. Intravascular volume depletion 
stimulates prostaglandin synthesis and cause afferent 
arteriolar dilation to optimize renal blood flow. Inhibition 
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of prostaglandin-induced vasodilation with NSAIDs 
interferes with the auto-regulation of glomerular pressure 
and AKI may occur 13, 14-16. These hemodynamic effects are 
also observed with drugs acting on the renin angiotensin 
system. Angiotensin converting enzyme inhibitors and 
Angiotensin receptor blockers (ARBs) decrease intra-
glomerular pressure by the inhibition of angiotensin 
mediated efferent arteriolar vasoconstriction. The use of 
these drugs under normal circumstances with adequate 
renal perfusion does not cause AKI13-15. However, AKI may 
occur with angiotensin-converting enzyme inhibitors or 
ARBs in states of true or effective volume depletion 
(decompensated heart failure, decompensated cirrhosis), 
or with concomitant use with NSAIDs and diuretics 13-15. 
Cacineurin inhibitors (tacrolimus, cyclosporine A) cause a 
dose-dependent vasoconstriction of the afferent 
arterioles, hence precipitating renal impairment and 
ischemia17. Moreover, drugs that increase the blood 
concentrations of calcineurin inhibitors (cytochrome P450 
enzyme inhibitors such as diltiazem, azole antifungals) lead 
to an increase in nephrotoxicity in patients18. 

1.2. Tubular cell Toxicity 

Renal tubular cells, particularly proximal convoluted 
tubule cells are susceptible to drug toxicity because their 
role in transporting and concentrating drugs and 
metabolites within the renal tubular epithelial cells with 
help of the human organic anion transporter19. Megalin-
mediated endocytosis also plays crucial role in the 
development of drug and nephrotoxin-induced AKI20. 
Acute tubular necrosis (ATN) is usually a dose-dependent 
process 21. It is commonly associated with antibiotics such 
as aminoglycosides, chemotherapeutic agents such as 
cisplatin, iodinated contrast agents and bisphosphonates 
(especially, zoledronic acid) 22. Aminoglycosides are 
commonly used for gram-negative infections and 
Intracellular accumulation leads to cell apoptosis and 
necrosis leads nephrotoxicity in patients 11. Other 
antibiotics commonly associated with ATN include 
amphotericin B and vancomycin. Amphotericin B is widely 
used for the treatment of fungal infections, owing to its 
broad spectrum of coverage. Approximately 80% of 
patients who receive conventional amphotericin B 
experience some renal dysfunction, mediated by its direct 
binding and toxicity to tubular epithelial cells causing 
increased cell permeability 14,22,23. Vancomycin is a 
glycopeptide that is widely used to treat methicillin-
resistant Staphylococcus aureus (MRSA) infections. 

The exact mechanism of vancomycin-induced kidney injury 
is not completely understood; however, risk factors for 
toxicity include use of concomitant nephrotoxic agents, 
concomitant use of piperacillin–tazobactam and duration 
of exposure and drug concentrations achieved24. New 
evidence has recently been reported on vancomycin-
induced cast nephropathy as the etiology of AKI 25. 

 

 

1.3.  Glomerular Injury  

It is less common than acute interstitial nephritis (AIN) and 
ATN. Drug-induced glomerular disease is seen with several 
commonly prescribed medications. These patients present 
with large amounts of proteinuria and microscopic 
hematuria, which is indicative of glomerular injury. The 

patterns of glomerular injury relevant to drugs used by the 
elder patients include minimal change disease associated 
with NSAIDs and lithium and focal segmental 
glomerulosclerosis associated with pamidronate use 22. 

1.4. Inflammation (Acute Interstitial Nephritis) 

Drugs can cause inflammatory changes in the glomerulus, 
renal tubular cells, and the surrounding interstitium, 
leading to fibrosis and renal scarring. Glomerulonephritis 
is an inflammation primarily mediated by immune 
mechanisms and is often associated with proteinuria in the 
nephrotic range 22. Medications such as gold therapy, 
hydralazine (K-propylthiouracil, and pamidronate (in high 
doses or prolonged courses) have been reported to cause 
glomerulonephritis 22, 26, 27. 

Acute interstitial nephritis, which is an allergic response to 
a suspected drug, develops in an idiosyncratic, non–dose-
dependent fashion28. Medications that cause acute 
interstitial nephritis are thought to bind to antigens in the 
kidney or act as antigens that are then deposited into the 
interstitium, inducing an immune reaction28.  However, 
classic symptoms of a hypersensitivity reaction (i.e., fever, 
rash, and eosinophilia) are not always observed 26, 28. 
Numerous drugs have been reported, including 
allopurinol; antibiotics (especially beta lactams, 
quinolones, rifampin, sulfonamides and vancomycin); 
antivirals (especially acyclovir and indinavir); diuretics 
(loops, thiazides); NSAIDs; phenytoin; proton pump inhibi-
tors (especially omeprazole, pantoprazole and 
lansoprazole) and ranitidine 26, 28-31. 

Chronic interstitial nephritis is less likely than acute 
interstitial nephritis to be drug induced; it is also insidious 
in onset and signs of hypersensitivity are often lacking32. 
Drugs associated with this mechanism of nephrotoxicity 
include calcineurin inhibitors (e.g., cyclosporine, 
tacrolimus), certain chemotherapy agents, Chinese herbals 
containing aristocholic acid and lithium32-34. Chronic 
interstitial nephritis has been reported with analgesics 
such as acetaminophen, aspirin and NSAIDs when used 
chronically in high dosages (i.e., more than 1 gram daily for 
more than two years) or in patients with preexisting kidney 
disease35, 36. Early recognition is important because chronic 
interstitial nephritis has been known to progress to end-
stage renal disease32. Diagnosis may be difficult because 
most patients do not consider over-the-counter 
preparations to be medications and tend to under report 
frequency of use. 

1.5 Rhabdomyolysis 

Rhabdomyolysis is a syndrome in which skeletal muscle 
injury leads to lysis of the myocyte, releasing intracellular 
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contents including myoglobin and creatine kinase into the 
plasma. Myoglobin induces renal injury secondary to direct 
toxicity, tubular obstruction and alterations in GFR37. Drugs 
may induce rhabdomyolysis directly secondary to a toxic 
effect on myocyte function or indirectly by predisposing 
the myocyte to injury. Many drugs of abuse, such as 
cocaine, heroin, ketamine, methadone, and 
methamphetamine have been reported to cause 
rhabdomyolysis 37, 38. Clinical manifestations of 
rhabdomyolysis include weakness, myalgia and tea-
colored urine 38. 

Statins are the most recognizable agents associated with 
rhabdomyolysis, but more than 150 medications and 
toxins have been implicated37. Rhabdomyolysis with statin 
monotherapy is rare, with an average reported incidence 
of 0.44 per 10,000 persons on years of therapy 39. Drugs 
and alcohol are causative factors in up to 81 percent of 
cases of rhabdomyolysis, and up to 50 percent of patients 
subsequently develop acute renal failure 40. 

1.6 Thrombotic Microangiopathy 

Direct endothelial cell injury has been shown to result in 
drug induced thrombotic microangiopathy. Drugs 
commonly associated with thrombotic microangiopathy 
include anti-platelet agents and antineoplastic agents such 
as gemcitabine41. Moreover, the use of chemotherapeutic 
agents targeting angiogenesis, specifically inhibitors of 
vascular endothelial growth factor, has been shown to 
have various renal manifestations. Endothelial dysfunction 
from vascular endothelial growth factor inhibition results 
in new or worsening hypertension, proteinuria, and AKI. 
Kidney biopsies have been shown to have evidence of 
thrombotic microangiopathy as well as minimal change 
disease and collapsing focal segmental 
glomerulosclerosis42. 

 

1.7. Crystal-Induced Nephropathy 

Drug crystallization and deposition in the tubules can 
cause AKI. The crystals precipitate owing to their 
insolubility in urine, and usually within the distal tubular 
lumen, resulting in an interstitial inflammatory reaction 
and intra-tubular obstruction of urine flow. Elderly 
patients at risk of dehydration and pre-existing kidney 
disease are predisposed to the development of crystal 
deposition and tubular obstruction. The precipitation of 
medications spans the spectrum of asymptomatic isolated 
crystalluria to obstructive stones. Crystalluria may also 
lead to AIN. Imaging such as renal ultrasound or computed 
tomography can detect nephrolithiasis but cannot detect 
crystals and microscopic tubular obstruction 22. Drugs 
commonly associated with crystal nephropathy include 
acyclovir, high-dose methotrexate, indinavir and 
sulfonamides. Rarely, amoxicillin can also cause 
crystalluria and some recent data suggest that vancomycin 
can cause cast nephropathy 25, 43. The prevention of crystal 
nephropathy includes the correction of hypovolemia, dose 
adjustment and maintenance of urinary pH, depending on 
the solubility characteristics of the drugs 44. 

2. Diagnosis of Drug-Induced kidney disease (DIKD) 

Serum creatinine is the most widely used marker for renal 
function in clinical practice. However, serum creatinine 
concentration is dependent on creatinine generation, 
volume of distribution and renal elimination. After an 
acute renal exposure, the rate and magnitude of increase 
in serum creatinine may be diminished in the elderly owing 
to a smaller amount of muscle mass and a decreased 
creatinine generation rate 45.  

The diagnosis of drug-induced kidney injury is based on the 
AKI criteria mentioned previously (Table1), and changes in 
serum creatinine and urine output, in association with 
drug/nephrotoxin exposure. These criteria have been 
validated in several large studies 45.  

Table 1: Criteria for acute kidney injury12 

RIFLE 
Criteria 

Risk SCr 1.5–1.9 times baseline or eGFR decrease ≥25% UOP˂0.5 mL/kg/h for˃6 h 

Injury SCr 2–2.9 times baseline or eGFR decrease ≥50%  UOP˂0.5 mL/kg/h for˃12 h 

Failure SCr≥3 times baseline or eGFR decrease ≥75% or SCr 
C4 mg/dL; acute rise ≥0.5 mg/dL 

UOP˂0.3 mL/kg/h for 24 h 
or anuria for 12 h 

Loss Persistent acute renal failure with complete loss of 
function˃4 weeks 

--- 

End-stage renal disease Need for RRT3 months --- 

AKIN 
criteria 

Stage 1 SCr 1.5–2.5 times baseline or increase ≥0.3 mg/dL UOP˂0.5 mL/kg/h for˃6 h 

Stage 2 SCr˃2–3 times baseline UOP˂0.5 mL/kg/h for˃12 h 

Stage 3 SCr˃3 times baseline or Scr[4 mg/dL with acute 
increase of˃0.5 mg/dL 

UOP˂0.3 mL/kg/h for 24 h 
or anuria for 12 h 

KDIGO 
criteria 

 

Stage 1 SCr 1.5–1.9 times baseline within the prior 7 days or 
≥0.3 mg/dL increase within 48 h 

UOP˂0.5 mL/kg/h for˃6 h 

 

Stage 2 SCr 2–2.9 times baseline within the prior 7 days UOP˂0.5 mL/kg/h for˃12 h 

Stage 3 SCr ≥3 times baseline or increase to ≥4 mg/dL within 
the prior 7 days 

UOP˂0.3 mL/kg/h for 24 h 
or anuria for 12 h 
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A thorough history, specifically focusing on medication use 
and its timing, and other risk factors for AKI is essential in 
establishing the diagnosis. Additionally, examination of the 
urine sediment is helpful; for example, presence of muddy 
brown casts is indicative of ATN, white blood cells and casts 
are helpful in the diagnosis of AIN, dysmorphic red blood 
cells are pathognomonic for glomerular injury, and drug 
crystals in the urine can be specific for crystal nephropathy. 

Historically, the presence of urine eosinophils (1% of urinary 
white cells) has been correlated with AIN, with test 
sensitivity ranging from 40 to 91% and specificity ranging 
from 52 to 95%. However, data from a recent study 
evaluating biopsy-proven diagnoses revealed positive urine 
eosinophils in a variety of kidney diseases besides AIN. 
Additionally, urine eosinophils showed 31% sensitivity and 
68% specificity for the diagnosis of AIN and were not 
beneficial in distinguishing AIN from other renal 
pathology46, 47. Thus, while the presence of urine 
eosinophils may be helpful in suggesting AIN, their absence 
does not exclude this diagnosis. Kidney biopsy is usually 
safe in the elderly, with a low complication rate. Though it 
is a useful diagnostic tool, histologic findings may be 
difficult to interpret in elderly patients, given the presence 
of complex age-related changes, and concomitant 
arteriosclerosis or global sclerosis48. 

3. The therapeutic approach and strategies for the 
management of DIKD 

The mainstay in the management of drug-induced kidney 
injury is prevention. Despite considerable progress, the 
treatment of kidney injury is often difficult due to its 
multifactorial etiology. Consequently, a global approach, 
requiring not one but several treatment modalities is 
needed for management of DIKD, instead of an approach 
localized to the organ. These preventive strategies can be 
divided into general and drug specific. It is imperative to 
have a reliable estimate of GFR in patients prior to drug 
administration to ensure correct dosing especially for those 
agents with narrow windows for toxicity. Still, there is no 
unanimously accepted method for the estimation of GFR in 
elderly subjects and serum creatinine is not a consistent 
marker for renal function. Estimation of GFR using 
prediction equations based on serum creatinine, age, sex, 
race, and weight are recommended 49-52. 

In some studies, the Modification of Diet in Renal Disease 
formula has been shown to be more accurate in the elder 
patients than the Cockcroft– Gault equation 
(underestimates GFR) 49-52. Another creatinine-based 
formula, the Chronic Kidney Disease Epidemiology 
Collaboration equation has been found to be more accurate 
than the Modification of Diet in Renal Disease formula, and 
is currently recommended for GFR estimation 49,50. 
Recently, the Berlin Initiative Study equations have been 
developed and validated for GFR estimation in the elderly, 
using creatinine (Berlin Initiative Study 1) and creatinine-
cystatin C (Berlin Initiative Study 2) 51,52. However, some still 
recommend the Cockcroft–Gault equation in view of drug 
dose adjustments in the elderly population because this 

equation was originally used in dosing studies and data are 
limited on the use of other measures 53,54. 

4.1 General measures 

The first step in the treatment of DIKD is to correct the 
modifiable patient-related risk factors and drug-related risk 
factors coupled with vigilance and early intervention for 
drug induced kidney disease 1, 55. Prevention should target 
the prescribing and monitoring of potential nephrotoxins in 
at-risk patients. Effort should be made to avoid or to find 
substitutes for drugs with negative impact of kidney 
function or risk factors should be corrected before drugs 
associated with nephrotoxicity are prescribed56. 

General preventive strategies include assessment of 
baseline creatinine clearance or GFR and adjusting 
medication dosing to renal function. Additionally, drugs 
should be prescribed for the shortest time, using the lowest 
effective dose, with monitoring of drug concentrations (if 
possible). Renal function should be monitored frequently, 
with subsequent medication changes or cessation. 
Hemodynamics must be monitored, particularly in the 
critically ill, with prompt recognition and treatment of 
hypovolemia and hypotension 15.  

Drug specific preventive strategies are listed in Table 3. 
Moreover, new evidence is emerging on the role of 
cilastatin as a promising agent for inhibiting various forms 
of drug-induced kidney injury mediated via megalin in the 
clinical setting57.  

In one large cohort study of Medicare enrollees in the 
ambulatory setting, inadequate laboratory monitoring 
played a role in 36 percent of all preventable adverse drug 
events 58.  In addition, when assessing baseline renal 
function, physicians should consider monitoring serum 
creatinine levels after starting or increasing the dosage of 
drugs associated with nephrotoxicity, especially those used 
chronically in patients with multiple risk factors for renal 
impairment. A systems approach toward adopting an 
electronic medical record may provide a practical method 
for automated monitoring of all patients in general, and 
patients at risk of nephrotoxicity in particular. 

4.2 Recognition and Early Intervention 

Most episodes of drug-induced renal impairment are 
reversible. Renal function generally returns to baseline 
provided the impairment is recognized early and the 
offending medication is discontinued 52. Failure to act on 
available information relating to clinical findings or lab-
oratory results was the most common monitoring error, 
occurring in 37 percent of preventable adverse drug events, 
including those affecting the kidney, in older ambulatory 
patients58. A decrease in renal function as evidenced by a 
rise in serum creatinine levels following the initiation of a 
drug signals the possibility of drug-induced renal injury. An 
exception to this is an increase in serum creatinine fol-
lowing the initiation of cimetidine or trimethoprim, because 
they compete with creatinine for tubular secretion and are 
not associated with kidney damage or urine 
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abnormalities59. Although there are no standard guidelines 
used to interpret changes in serum creatinine, a 50 percent 
rise from baseline, an increase of 0.5 mg per dL (40 μmol 
per L) or more when baseline serum creatinine is less than 

2 mg per dL (180 μmol per L), or an increase of 1 mg per dL 
(90 μmol per L) or more if baseline creatinine is greater than 
2 mg per dL have been used as biochemical criteria of acute 
renal failure 55, 60, 61. 

Table 2: Selected examples of polypharmacy-induced acute kidney injury 

Cumulative 
effect 

Drugs 
combinations 

Mechanism of increased nephrotoxicity 

Renal ischemia NSAIDs + 
diuretics 

NSAIDs: decreased prostaglandin synthesis, afferent arteriolar 
Vasoconstriction 
Diuretics: decreased effective blood volume, decreased renal blood flow, 
decreased renal perfusion pressure 

Diuretics + 
RAAS 
inhibitors 

Diuretics: tubulo-glomerular feedback inhibition, compensatory activation of 
the RAAS, decreased effective blood volume,decreased renal blood flow, 
decreased renal perfusion pressure 
RAAS inhibitors: RAAS blockade and efferent vasodilation 

NSAIDS + 
diuretics + 
RAAS Inhibitors 

NSAIDs: decrease in prostaglandin synthesis; afferent arteriolar 
vasoconstriction 
RAAS inhibitors: efferent arteriolar vasodilation 
Diuretics: reduction of plasma volume, decreased renal blood flow, decreased 
renal perfusion pressure 

CCBs + 
clarithromycin  

Clarithromycin: CYP3A4 inhibition, increased CCBs concentrations 
hypotension 

Increased risk 
of 
statin-induced 
rhabdomyolysis 

Statins + 
macrolides  
 

Macrolides: inhibition of the cytochrome 450 (CYP450), increased serum 
statin concentrations 

Statins + CCBs CCBs: inhibition of the cytochrome 450 (CYP450), increased serum statin 
concentrations 

Simvastatin + 
cyclosporine 

Cyclosporine: inhibition of the cytochrome 450 
(CYP450) + inhibition of drug transporters, increased serum statin 
concentrations 

Statins + 
gemfibrozil 

Gemfibrozil        inhibition of the organic anion-transporting 
polypeptide (OATP)         increased serum statin concentrations 

Increased drugs 
Nephrotoxicity 

Methotrexate 
(high doses) + 
NSAIDs 

NSAIDs: decrease in prostaglandin synthesis, afferent arteriolar 
vasoconstriction, renal hypoperfusion, leading to increased Methotrexate 
concentrations 

Cyclosporine + 
ciprofloxacin 
 

Ciprofloxacin: decrease in cyclosporine metabolism, increased cyclosporine 
concentrations (unclear as the two medications are metabolized through 
different CYP450 pathways) 

Vancomycin + 
piperacillin/ 
tazobactam 

Piperacillin/tazobactam: decreased vancomycin clearance, increased 
vancomycin concentrations 

Table 3: Preventive strategies for selected drugs 

Drug  Preventive strategy 

Aminoglycosides Once-daily dosing, serum trough monitoring, limiting exposure 

Vancomycin Serum trough monitoring, limiting exposure, limiting use with piperacilin-tazobactam 

Calcineurin inhibitors Monitoring of trough concentrations 

Iodinated contrast Intravenous hydration, 
Limiting contrast volume, 
Use of iso-osmolar contrast,  
Role of agents such as N-acetylcysteine remains uncertain 

Amphotericin B Use of liposomal formulation,  
Maintenance of high urine flow rates by saline loading during administration 

Methotrexate Intravenous hydration,  
Urine alkalinization 

Acyclovir Intravenous hydration 
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At the first sign of renal dysfunction, the patient’s 
medication list should be reviewed to identify offending 
agents. If multiple medications are present and the patient 
is clinically stable, physicians should start by discontinuing 
the drug most recently added to the patient’s medication 
regimen. Attention should then be directed at avoiding 
further renal insults by supporting blood pressure, 
maintaining adequate hydration, and temporarily 
discontinuing all other possible nephrotoxins 62. 

4.3 Medical Therapy 

Discontinuation of offending medications and supportive 
therapy are the cornerstone of treatment in drug-induced 
kidney disease. Once kidney injury is established, the only 
beneficial measures are those avoiding additional insults 
and further deterioration. The preventative measures 
described earlier are therefore essential in therapeutic 
strategies as well. Though corticosteroids have been used 
for the specific therapy of AIN, most data are from 
retrospective studies 26. Concerns exist about the 
tolerability of renal replacement therapy in the elderly, 
given increased co-morbid conditions, reduced 
cardiovascular reserve and autonomic dysfunction.  

CONCLUSION 

Nephrotoxicity is a widely prevalent cause of AKI in the 
population. Increasing age with its associated changes in 
renal structure and function as well as increasing co-
morbidities makes the elderly particularly vulnerable to 
potential toxic kidney injuries. The manifestations of drug-
induced AKI are varied, with limited specific therapeutic 
options. It is imperative to closely monitor drug 
prescriptions, with close attention to estimated GFR prior 
to drug dosing. 
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