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Introduction

Acute kidney injury (AKI) is a heterogeneous group of con
ditions characterized by a sudden decrease in glomerular 
filtration rate (GFR), which usually induces the accumulation 
of nitrogenous-waste substances in the blood. It is 
expressed as an increase in serum creatinine levels (≥ 
0.3 mg/dl within 48 hours or ≥1.5 times from baseline 
within the previous 7 days) or by a urine volume reduction 
of ˂0.5 ml/kg/h in 6 hours [1]. AKI is a relevant condition 
since it is usually associated with 1–7% and 30–50% of 
hospital and intensive care unit (ICU) admissions, respec
tively; showing a significant morbidity-mortality rate, and 
progression to chronic kidney disease (CKD) [1–7]. Even 
though many strategies have been proposed to achieve an 
early AKI diagnosis (e.g. novel biomarkers, informatics 
alarms), and an AKI effective treatment (e.g. renal protective 
drugs, biocompatible renal replacement therapies), both 
objectives remain unachieved; therefore, AKI prevention is 
currently the best ‘therapeutic’ strategy for this condition 
[1–4]. As mentioned above, AKI prevention is currently the 
best medical approach to this syndrome. In this sense, 
Meersch et al. have demonstrated that the implementation 
of the KDIGO guidelines reduced the frequency and severity 
of AKI after cardiac surgery in high-risk patients [8]. In 
addition, Malhotra. Koyner, Menon et al. have highlighted 
the potentially beneficial role of novel biomarkers and read
ily available electronic health record data to provide 
a timely and certain AKI diagnosis in hospitalized patients 
[6,7,9]. As far as we know, there is practically no information 
regarding ambulatory AKI characteristics, nor a systematic 
approach that proposes how to achieve AKI primary pre
vention in ambulatory patients. Moreover, even though 
Samuel et al. described two ambulatory care programs for 
AKI patients after their hospital discharge, these programs 
constitute an AKI secondary prevention approach but not 
a primary one [10]. Finally, the above mentioned AKI diag
nosis means (novel biomarkers, health electronic bases, etc.) 
are not universally available and are even rarer in the 
ambulatory consult. Therefore, this article originally reviews 

how simple maneuvers could contribute to AKI primary 
prevention in the primary care field, where probably most 
of the undiagnosed and avoidable AKI occurs [5]. It is worth 
pointing out that even though the series of AKI primary 
prevention maneuvers here proposed are not evidence 
based, they are strongly based on the currently known AKI 
pathophysiology (Figure 1):

Suggestion 1: identification of AKI susceptible patient

Ambulatory patients susceptible to developing AKI should 
be identified in order to try to preserve their renal func
tion. AKI susceptible patients are those who have renal 
structural and functional alterations which predispose 
them to developing AKI (fragile kidney), or those who 
have a clinical condition that can damage their kidneys 
(renal adverse condition). Nonetheless, the numerous clin
ical scores, computerized algorithms, and renal functional 
studies (e.g. furosemide test) which have been proposed to 
determine patient´s AKI risk are usually based on expensive 
biomarkers, laboratory parameters or physiological tests 
not frequently available in the ambulatory consult [6– 
9,11]. Due to this reason, the main patient´s characteristics 
and conditions which suggest AKI susceptibility, and can 
be easily detected at the ambulatory consult are listed 
below [1,5,12]: 

a) Fragile kidney  
● age ≥ 65 years old  
● chronic kidney disease – proteinuria  
● diabetes mellitus  
● long-term hypertension
b) Renal adverse conditions 
● advanced chronic cardiac, hepatic or respiratory insuffi
ciency (renal hypoperfusion) 
● significant anemia: hemoglobin < 11 g/L (renal hypoxia) 
● septic status (renal hypoperfusion) 
● rhabdomyolysis (tubular damage) 
● oncologic patient on chemotherapy (tubular damage)
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Suggestion 2: encourage patients to keep themselves 
adequately hydrated

Dehydration is one of the most prevalent AKI inducing 
mechanisms, particularly in older individuals. Therefore, it 
is crucial to encourage them and their caregivers (if they are 
assisted by one) to keep themselves and the patient, 

respectively, adequately hydrated. This is particularly rele
vant for those who are frail, live in warm climates, or have 
reduced access to water (immobility syndrome). Physical 
examination suggestive of hypovolaemia, along with 
a history of recent vomiting or diarrhea, use of diuretics, 
or hypernatremia should prompt the diagnosis of dehydra
tion. However, it is important to be aware that in many 
cases the traditional signs of volume depletion may be 
difficult to detect in the older individuals. Moreover, dry 
mouth and skin, orthostatic hypotension and skinfold are 
all signs usually found in healthy older adults, not necessa
rily meaning a state of dehydration. It is worth mentioning 
that axillary dryness is the most reliable clinical sign of 
dehydration in this group [13]. Since daily body water 
requirement is around 35 cc/kg, the objective of keeping 
ambulatory patients adequately hydrated can be achieved 
by promoting a programmed daily fluid intake of around 
1500–2000 cc. Of course, this recommendation should be 
adjusted to each patient´s clinical situation, since some 
patients could require higher water supply (fever, diarrhea, 
diabetes insipidus, etc.) while others could require lower 
water supply (heart failure or cirrhosis with hyponatremia, 
renal insufficiency, etc.) [13]. It is worth pointing out that 
older individuals are especially predisposed to developing 
dehydration. This can be explained by, at least, two physio
logical changes attributed to aging: increased thirst thresh
old, and reduced water reabsorption capability in the 
collecting tubules due to medulla hypotonicity [13]. When 
dehydration and/or hypovolemia is detected, these condi
tions must be corrected quickly and effectively in order to 
avoid its deleterious effect. Adequate rehydration (oral or 
intravenous) will depend on the degree of dehydration [1]. 
In addition, it is important to point out that a salt and water 
overload status should also be avoided in this population. 
This is particularly relevant in older individuals since they 
usually have aging induced cardiac diastolic dysfunction, 
and can develop heart failure, and consequently AKI [1,13].

Suggestion 3: meticulous pharmacotherapy evaluation

A meticulous pharmacotherapy evaluation should be regularly 
performed in every patient especially when prescribed potentially 
nephrotoxic drugs (Table 1) [5–8]. Regarding drug prescription, 
the smallest possible amount of drugs should be prescribed and 
whenever possible, nephrotoxic drugs should not be associated. 
Before prescribing any drug, dosage should be evaluated accord
ing to its pharmacodynamic and pharmacokinetic characteristics 
(age, liver function, glomerular filtration rate, etc.) in order to avoid 
drug toxicity. This recommendation becomes even more crucial 
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Figure 1. Suggestions for primary prevention of acute kidney injury in ambula
tory patients.

Table 1. Main nephrotoxic drugs in ambulatory patients.

● non-steroidal anti-inflammatory drugs (NSAIDs)
● antibiotics (beta-lactam, sulfonamidas, cotrimoxazole, aminoglycosides)
● antivirals (acyclovir, antiretroviral agents)
● bisphosphonates (alendronate)
● antireumatic agents (gold salts, D-penicillamine, allopurinol)
● chemotherapy (methotrexate)
● immunosuppressants (calcineurin inhibitors)
● lithium
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when nephrotoxic drugs are prescribed in the aforementioned AKI 
susceptible subgroups. When a nephrotoxic drug is absolutely 
needed, its renal damaging effect should be mitigated by mini
mizing its duration and dose, monitoring therapeutic levels (if 
possible and useful) and evaluating concomitant drugs adminis
tration to detect nephrotoxic interactions [1,2,8–17]. In addition, 
drugs number and dose adjustment to avoid polypharmacy (≥4 
prescribed drugs) and prevent nephrotoxicity are critically impor
tant. For this purpose, discontinuation of unnecessary prescrip
tions (deprescription) should be performed at each consult [1,7]. 
Additionally, it should be taken into account that some drugs, 
such as quinolones, potent diuretics (loop diuretics, thiazides), and 
proton pump inhibitors, can induce AKI not due to toxicity, but to 
acute interstitial nephritis [8]. It is worth mentioning that when 
diagnostic studies based on iodinated radiocontrast media are 
required (contrasted imaging, angiography, etc.), iso-osmolar or 
low-osmolar contrast media with intravenous volume expansion 
(isotonic sodium chloride or sodium bicarbonate solution) should 
be prescribed. Besides, a careful drug evaluation that may increase 
the risk of renal damage should take place a-priori. In this case, 
drugs such as non-steroidal anti-inflammatory drugs (NSAIDs) may 
be replaced (or discontinued if they are non-essential) by non- 
nephrotoxic alternative drugs (e.g. opioids) until the procedure 
has been completed. This strategy is crucial in every patient, but 
becomes mandatory in the AKI susceptible subgroups [1,5–7]. 
Finally, laxatives should not contain sodium phosphate, due to 
the risk of inducing AKI.

Suggestion 4: renal function revaluation

Aside from advanced renal insufficiency, renal damage is 
characteristically asymptomatic. Therefore, renal function 
should be monitored by measuring serum creatinine level 
in those individuals taking nephrotoxic drugs, especially if 
they are susceptible to AKI. The frequency of this renal 
monitoring in the ambulatory patient should be individua
lized, since it depends on the renal toxicity of the drug and 
the degree of renal functional deterioration; varying between 
monthly to yearly. Regarding the radiocontrast-based studies 
(imaging or angiography), serum creatinine measurement 
should be performed 48 hours after the procedure, and in 
the case of an angiography, it should also be performed 
a week after the procedure [1,2,9,11]. This recommendation 
is based on the following facts: contrast-induced renal 
damage can be usually detected 48 hours after its infusion, 
while post-angiography atheroembolic renal damage can be 
detected a week after it. This is the lapse in which the 
atheroembolism induced immunologic renal damage can 
reduce renal function [18,19]

Conclusion

Simple maneuvers such as keeping patients well hydrated and 
performing meticulous medication review could help to pri
mary prevent many cases of acute kidney injury in ambulatory 
patients.
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