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ABSTRACT 

Acute kidney disorders are common pathological conditions targeting kidneys with 

millions of cases worldwide. It is commonly seen in hospitalized patients, remarkably in 

critical patients. This paper provides a basic review of different kidney diseases known 

currently and the factors which lead to them. The drugs which are commonly used in 

the management of these conditions have been explained with the adverse effects 

commonly reported with their use. Various factors that lead to the use of these drugs 

and the conditions in which these drugs should be avoided are given. We will also 

review the prominent developed or under development novel treatment drugs that 

show profitable results in this disease.  
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INTRODUCTION 

Acute kidney diseases or disorders (AKD) 

are a group of disorders that target 

normal structure and functions of the 

kidney or renal system as a result of which 

proper removal of waste from the blood 

doesn’t take place. It is now well known 

that even slight abnormalities in the 

kidney structure and functions are linked 

with increased chances of developing 

complications in other organ systems and 

which may even lead to mortality. 

Kidney diseases having a duration more 

than 3 months are termed chronic kidney 

diseases (CKD), while those lasting less 

than 3 months are termed acute kidney 

diseases (AKD)(1–3). Acute Kidney Injury 

(AKI), previously known as Acute Renal 

Failure (ARF) is a subgroup of AKD in 

which otherwise healthy patient gets 

recovered within 7 days under favourable 

conditions. In some cases, it doesn’t get 

recovered within 7 days and it gets 

converted into AKD. 

 

Classification of kidney disorders 

The KDIGO guidelines(4) for the definitions of kidney diseases and disorders are given below : 

 Functional Criteria Structural Criteria 

AKI 

Increase in serum creatinine level by 50% within 7 days, or 

increase in serum creatinine level by 0.3 mg/dL within 2 days, 

or oliguria 

No criteria 

CKD GFR less than 60 mL/min for more than 3months 

Kidney damage for 

more 

than 3 months 

AKD 

AKI, or GFR less than 60 mL/min/1.73m2 for less than 3 

months, or decrease in GFR by more than or equal to 35% or 

increase in serum creatinine level by more than 50% for less 

than 3 months 

Kidney damage for less 

than 3 months 

NKD 
GFR more than or equal to 60 mL/min/1.73m2, stable serum 

creatinine levels 
No damage 

 

The last stage of the CKD is termed as End 

Stage Renal Disorder (ESRD) or End Stage 

Kidney Disease(ESKD). At this stage, the 

patient cannot survive without dialysis or 

kidney transplant. 

From the last few years, research on AKD 

without AKI is being done. AKD without 

AKI has been added to the classification 

of kidney disorders and it has helped in 

the improved identification of patients 

who died or developed new CKD or 

ESRD. 

 

AKD without AKI is quite common and is 

usually involved in long term bad 

outcomes.  Norms for the detection and 

identification of AKD were first published 

in the KDIGO clinical practice guideline in 
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2012, but still there is little data on the 

causes, treatment and clinical 

characteristics of the patients who 

developed AKD without AKI. The 

common conditions involved in AKD and 

AKI are crescentic glomerulonephritis and 

thrombotic microangiopathy. The 

probability of occurrence of acute 

tubular necrosis is twice among patients 

suffering from AKI than those with AKD 

without AKI. The patients with AKD without 

AKI were more prone to acute 

tubulointerstitial nephritis than those with 

only AKD.(5) 

 

Causes of AKI 

 AKI can be caused by factors classified 

into pre-renal, renal, and post-renal. (6) 

Pre-renal factors are the ones that lower 

blood supply to the kidney.  

It can be due to the bleeding, vomiting 

or diarrhea, severe dehydration, heart 

failure, liver failure, sepsis, or due to the 

adverse effects of some medications. 

Problems arising from the kidney itself are 

renal factors. E.g. Glomerulonephritis, 

inflammation and blockage in the blood 

vessels within kidneys(vasculitis) 

Post-renal factors involve blockage of the 

urinary tract. E.g. Bladder, prostate or 

cervical cancer, enlarged prostate, 

kidney stones, blood clots in the urinary 

tract. 

Treatment of AKI 

Various types of drugs are used on an 

empirical basis for managing AKI and the 

complications that are involved. Several 

promising experimental therapies in 

animal models are awaiting human trials. 

As there is no specific data on the 

pathophysiology and treatment of AKD, 

these drugs can be equally used in 

managing AKD (Acute Kidney Disorder) 

until the data comes. 

 

DIURETICS 

 

Diuretics are commonly used to manage 

AKI and AKD by increasing the urine 

output when there is less excretion of 

waste materials and water from the 

body. 

Recent findings have revealed that 

diuretics are involved in the increased risk 

of AKI. The importance of diuretics in the 

preservation of renal medullary 

oxygenation has not been proved. 

Administration of higher cumulative 

diuretic dose during the dialysis period 

can lead to hypotension and thus 

increase mortality in a dose-dependent 

manner. (7) Diuretics must only be used in 

cases of fluid overdose and they are not 

recommended for the prevention of AKI. 

 

Thiazide diuretics: There are various 

evidences proving that thiazides can 

cause renal structural changes. Clinical 

as well as population-based studies have 

reported that diuretics usage are not 

renal protective, but rather are involved 

in the acceleration of renal disease in the 

population. Hawkins and Houston 

published a paper demonstrating that 

thiazide usage leads to the increasing 

incidence of End Stage Renal Disease in 

the US.(8)  

Loop diuretics: The data so far collected 

from different clinical trials do not justify 

the use of loop diuretics as treatment 

drugs in AKI. In the case of AKI 

prevention, LD may act protectively in 

some instances(contrast medium 

administration) as long as the drugs do 

not significantly decrease the 

intravascular volume and thus renal 

perfusion. (9) Loop Diuretics are not 

helpful for AKI treatment if we consider 



 

2021 March Edition |www.jbino.com | Innovative Association 

J.Bio.Innov 10(2), pp: 514-524, 2021 |ISSN 2277-8330 (Electronic) 

 
Kaur & Singh 

the safety of the kidney. LDs are 

prominently used to manage 

hyperkalemia in AKI patients. 

Potassium-sparing diuretics: These can 

lead to hyperkalemia so these are not 

much used. Data collected from some 

papers suggest that spironolactone may 

prevent AKI after ischemia has occurred 

and may stop the progression to CKD.(10) 

Patients of elderly age with renal 

impairment if treated with potassium-

sparing diuretics, renal failure may occur 

sometimes secondary to hypovolaemia, 

and nonsteroidal anti-inflammatory drugs 

(NSAIDs) may multiply the effect. (11) 

 

IV FLUIDS 

 Intravenous fluids are generally needed 

in AKI to maintain urine output but it can 

also lead to fluid overdose which can 

cause edema. Various studies have 

suggested a connection between fluid 

overdose and mortality in patients having 

AKI. Fluid overdose may lead to sepsis by 

interfering in the gut barrier to 

microorganisms and it may also lead to 

edema in the renal tissues and may even 

lead to death in some cases. (12)  

KDIGO suggests the usage of isotonic 

crystalloids like normal saline (NR) and 

lactated ringer (LR) solution instead of 

crystalloids like albumin, starches, etc. if 

safety is concerned. (13) 

 

VASOPRESSOR AGENTS 

These agents can be used in the critical 

cases of vasomotor shocks for the 

purpose of volume resuscitations to 

increase renal perfusion. 

Dopamine stimulates adrenergic and 

dopaminergic receptors. Lower doses 

(0.5-3.0 mcg/kg/min) primarily stimulate 

dopaminergic receptors, which produces 

renal and mesenteric vasodilation.(14) 

Some studies even denied the benefits of 

low dose dopamine in AKI and 

concluded that dopamine even worsens 

the condition.(14,15) Other potential 

complications of dopamine use include 

cardiac arrhythmias, myocardial 

ischemia, and intestinal ischemia, 

dyspnea, vomiting, anxiety, Increased 

intraocular pressure; dilated pupils. 

Norepinephrine is a safer alternative as 

compared to dopamine because various 

studies have found that chances of 

occurrence of adverse effects are more 

in AKI patients treated with dopamine 

than which are treated with 

norepinephrine. While in the case of 

septic induced AKI, norepinephrine use 

lead to higher mortality in patients 

requiring dialysis. (16) 

 

VASODILATORS 

If increased blood pressure is to be 

controlled in AKI, vasodilators are 

preferred over ARBs, ACE inhibitors due to 

less adverse effects. ARBs, ACE inhibitors 

are nephrotoxic drugs with many severe 

adverse effects on renal tissues. (17–19)  

Fenoldopam is a great vasodilator which 

usually acts on the dopamine receptor-

specific agonist. It is 6 times more potent 

than dopamine in producing renal 

vasodilation. (20) It increases diuresis and 

has minimal adrenergic effects. 

Fenoldopam is indicated for the 

treatment of severe hypertension, 

including patients with renal compromise 

but it is also involved in increase serum 

creatinine levels in some patients. 

Hypotension is usually observed which 

can be managed by giving calculated 

doses or administering vasopressors. (21) 

 

ANTIOXIDANTS 

N -acetylcysteine (NAC) is a quite useful 
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drug in avoiding contrast-induced AKI. It 

prevents nephropathic conditions by 

acting as an antioxidant to target free 

radicals. It also leads to the proper 

endothelium-derived vasodilation. It is a 

precursor of glutathione, the antioxidant 

which is made by our body. (22) But in 

some studies, NAC just reduced the 

severity of the AKI and didn’t have any 

major benefit in the prevention of AKI.(23) 

Optimal therapeutic dose has not been 

determined for this drug. Although, this 

can be used in prophylaxis of CI – AKI but 

it is not advised to be used for the 

management of AKI, as it has been 

proved that prolonged use of NAC 

produced adverse effects as it 

significantly dampened the body’s 

internal damage protective and 

antioxidant mechanisms as a result of 

which, progression to CKD can also 

occur. (24)  

 

CALCIUM CHANNEL BLOCKERS 

Various animal models have accepted 

the use of CCBs in AKI but in human trials, 

it has shown both positive and negative 

effects. (25) The effects of calcium 

channel blockers are believed to be 

mediated through vasodilation, and they 

are increasingly used to enhance the 

function of transplanted kidneys. 

Nifedipine relaxes smooth muscle and 

produces vasodilation, which, in turn, 

improves blood flow and oxygen delivery. 

Some more research is being done on 

these drugs. Hypotension is the common 

side effect of CCBs but hypotension can 

lead to renal hypoperfusion indicating 

more risk of prerenal AKI. 

 

ANTISEPTICS 

Septic shock commonly leads to AKI. 

Chances of AKI vary from 12 to 40% and 

may be as high as 65% in patients 

suffering from sepsis. Around 48% of AKI 

cases in Intensive Care Unit (ICU) patients 

happened due to sepsis(26). So sepsis is 

the most common cause of AKI in ICU 

patients.  Non-septic AKI is not much 

serious as compared to AKI developed 

from sepsis. There are various differences 

in the underlying causes and treatment 

patterns of septic AKI and non-septic 

AKI.(27) 

 

In the treatment of septic AKI, early 

administration of antibiotics is very helpful. 

Various other measures to prevent 

hypotension and maintain fluid volume 

should be used.  

 

Inappropriate use of antibiotics may 

direct to treatment failure and increased 

mortality rate. It can even lead to the 

development of antibiotic resistance. 

Many of the antibiotics are nephrotoxic, 

so it becomes more difficult to find a 

good candidate. 

 

In various cases, doxycycline has been 

used as a safer alternative. It is a broad-

spectrum antibiotic of tetracycline class. 

In spite of being a tetracycline drug, 

toxicity is not usually observed because 

of its extrarenal mode of excretion. 

However, it is found to be causing some 

problems in the extrarenal modes of 

excretion after a regular use. (28) 

 

Novel Treatment Drugs 

 

ANTI-APOPTOSIS/NECROSIS AGENTS 

Caspase Inhibitors 

It has been proved that the caspases are 

the proteases that indulge in the initiation 



 

2021 March Edition |www.jbino.com | Innovative Association 

J.Bio.Innov 10(2), pp: 514-524, 2021 |ISSN 2277-8330 (Electronic) 

 
Kaur & Singh 

and execution of apoptosis. (29) 

Nonselective and selective caspase 

inhibitors effectively managed renal injury 

in ischemia or endotoxemia-induced AKI 

when administered before or at the time 

of injury.(30) There are various clinical 

trials regarding the safety and efficacy of 

caspase inhibitors and still, no adverse 

effects have been detected in AKI 

treatment. 

 

Minocycline 

Minocycline comes under the class of 

second-generation tetracycline 

antibiotics. It produces antiapoptotic and 

anti-inflammatory effects. When it was 

administered 36 hours before renal 

ischemia, reduction in tubular cell 

apoptosis and mitochondrial release of 

cytochrome c, p53, and Bax was seen. 

(31) It has shown good capability in 

reducing kidney inflammation and 

microvascular permeability. (32) 

 

Guanosine and Pifithrin-α (p53 Inhibitor) 

Exogenous administration of guanosine 

helped to recover GTP which reduced 

renal tubular cell apoptosis. (33) Pifithrin-α 

which is a novel p53 inhibitor also acts as 

a renal protective agent by significantly 

decreasing tubulo cellular apoptosis. (34) 

Huge expectations are on this drug as it is 

also nearing clinical trials of cancer. 

 

FREE RADICAL SCAVENGERS 

Deferoxamine 

Reactive oxygen species are usually 

formed in the early step of AKI.(35) 

Deferoxamine is well known for its iron-

chelating properties. Various studies have 

found it beneficial in iron-mediated 

oxidation stress.(36,37) It is widely used to 

remove excess iron from the body in 

cases of anemia and thalassemia and 

also to treat iron poisoning in children. 

Any adverse effects of this drug 

concerning AKI are not seen. However, 

this drug shouldn’t be used for the 

prophylaxis of AKI as it can lead to renal 

injury on regular use without proper dose 

checks. Various studies are being done to 

find more data on this drug molecule. 

 

GROWTH FACTORS 

Recombinant Erythropoietin 

It has shown quite good effects in 

ischemia  induced renal injuries. (38) It 

has anti-apoptotic as well as anti-

inflammatory actions which have been 

used in various studies for AKI 

management. Good results were visible 

when it was used in the management of 

cisplatin-induced AKI as there was a 

noticeable reduction in apoptosis and 

necrosis. (39) On the other hand, there 

are few adverse effects also like 

thrombosis, tumor growth, and 

hypertension if high doses are given. 

Being an ESA,  

it has been used in managing anemia in 

patients with CKD, but its use in the 

management of anemia in AKI is 

debatable. (40) 

 

DISCUSSION 

Diuretics can only be used in cases when 

there is an urgent need to manage 

excess ECF volume. High doses of 

diuretics can potentiate adverse events. 

LDs are preferred in terms of efficacy to 

lower fluid volume. As hyperkalemia is 

generally seen in AKI, the use of 

potassium-sparing diuretics is not advised. 

Thiazides are least preferred in the case 

of AKI. In the case of IV fluids, the use of 

isotonic crystalloids is advised but fluid 

overdose must be avoided. Improvement 

of renal perfusion can be achieved by 
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using vasopressors. Norepinephrine is 

more preferred in terms of safety but it 

has not provided many benefits in AKI 

patients. If high blood pressure is making 

the situation unpleasant, vasodilators and 

CCBs are indicated. CCBs must be used 

carefully as their prolonged use is linked 

with AKI propagation. Fenoldopam is a 

very capable vasopressor drug with 

minimum adverse effects. Sepsis is the 

most common cause of AKI among ICU 

patients. 

As an antibiotic, doxycycline offers less 

adverse effects but its dose must be 

maintained.  

Various modern treatment methods and 

drugs have been developed and their 

clinical trials are being done. 

Antiapoptotic agents, free radical 

scavengers, growth factors, recombinant 

proteins are just a few of them. Managing 

inflammatory responses and renal 

necrosis is the most important part of AKI 

management. In such cases, 

antiapoptotic agents have good 

applications especially caspase inhibitors 

with minor adverse effects. 

AKI occurs through multiple pathways, so 

targeting only one pathway or just 

treating arising situations is not enough. 

Various techniques like combination drug 

therapy or drug showing good effects in 

multiple pathways are needed to be 

discovered. 

 

 

CONCLUSION 

Finally, it may be concluded that almost 

all of the drugs are accompanied by 

adverse effects in treatment. Novel drugs 

are an exception as they are showing 

good results with minimal adverse effects 

in AKI. New drugs with more target-

specific effects and negligible adverse 

events are need of the hour. Due to the 

Covid-19 crisis, progress in research and 

clinical trials of drugs for AKI and other  

diseases has slowed down as all of the 

scientists are working to find a cure for 

Covid-19 but it will resume soon when this 

pandemic will end. 
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