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Urinary Biochemistry is Used in the Diagnosis of Acute Kidney Injury
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Abstract

Early injury biomarkers could help direct clinical therapy.

Acute kidney damage is a clinical iliness that complicates and affects the course of a large number of hospitalized
patients. Recent breakthroughs in clinical and basic research will aid in the characterization of this condition and the
understanding of its pathophysiology. With this information, we will be able to perform more reliable epidemiologic
studies in order to acquire a better understanding of the syndrome’s impact. AKIl is a condition with no single and
distinct pathogenesis. Despite evidence that questions the use of biochemical indicators in clinical practise, they
continue to be used. A better marker would include more particular information about the type, severity, and location
of the injury. In this overview, we’ll look at the factors that influence urea and salt fractional excretion. We believe that
routinely examining the microscopy and biochemistry of urine can help determine whether or not AKIl is reversible.

Keywords: Acute kidney injury; Ischemia; Creatinine

Introduction

In recent years, the idea of Acute Renal Failure has been extensively
re-examined. Traditionally, the most severe acute loss in kidney
function, as shown by severe azotemia and, in some cases, oliguria or
anuria, was prioritised. Recent research suggests, however, that even
very modest kidney injury or impairment, reflected by small changes
in blood keratinize and/or urine output is a predictor of substantial
clinical effects [1].

The term Acute Kidney Injury has recently superseded the term
ARE. AKI is described as a sudden decline in kidney function that
includes both damage and impairment. It is a syndrome with no single
and identifiable pathophysiology. Many patients with AKI have a mixed
aetiology, which complicates diagnosis and therapy because sepsis,
ischemia, and nephrotoxicity frequently co-exist. Furthermore, the
syndrome is quite common in individuals who do not have a critical
illness, thus it is crucial that health care workers, particularly those who
do not specialize in renal disorders, can quickly diagnose it. Clinicians
often monitor daily serum creatinine concentrations to establish the
glomerular filtration rate since serum creatinine is easily filtered in
the glomerulus and only a little quantity is normally released along
the tubule. Age, gender, muscle mass, muscle metabolism, medicines,
and state of hydration all have an effect on blood creatinine levels
that are unrelated to GFR. Furthermore, because the balance between
production and elimination takes days, acute changes in GFR are
seldom accompanied by concomitant increases in serum creatinine.
As a result, serum creatinine considerably underestimates the extent
of renal function loss, particularly in the first 48 hours after injury.
Another common limitation of creatinine is the cumulative fluid
balance, which is common in patients with severe sickness. Because
of an increase in the volume of distribution of serum creatinine, the
creatinine concentration may be overestimated, further delaying the
diagnosis. Furthermore, sepsis, the most common cause of AKI in
hospitalised patients, reduces serum creatinine production. Sepsis
has been shown to decrease serum creatinine production even in the
absence of muscle mass loss, limiting its utility as a marker of AKI [2-5].

Urine production has its own set of constraints. To begin with, not
all patients’ urine volumes can be quantified. Diapers are difficult to
correctly weigh, making determining urine production in children
and babies problematic. Because of the risk of nosocomial urinary
tract infection, urinary catheters are only used in the most seriously

ill patients. Most importantly, 25% to 80% of all AKI cases and 33%
of patients at the time of diagnosis are nonoliguric. Nonoliguric AKI
can occur in any form of AKI, including those caused by surgery,
trauma, hypotension, nephrotoxins, and rhabdomyolysis. Some of
the potential causes of nonoliguric AKI include volume expansion,
extremely powerful diuretics, and renal vasodilators. Aggressive fluid
resuscitation and improved supportive care for critically ill patients
are other significant. Even while the residual level of GFR is the key
determinant influencing urine volume in patients with AKI, there is a
difference between spontaneous and induced urine flow, and urine flow
does not correspond with the severity of renal impairment [6-7].

In some cases, adecrease in urine volume may not reflectimpairment
in renal function but rather an expected response to decreased renal
perfusion. Even if blood pressure is normal, renal hypoperfusion can
occur due to dehydration in the presence of vomiting or diarrhoea. In
persons with hepatorenal syndrome type 1, increased levels of nitric
oxide and endothelium-derived relaxing factor result in a decrease
in splanchnic and total vascular resistance, which is assumed to be
reversible. Any further harm caused by gastrointestinal losses, bleeding,
or therapy with a diuretic or NSAID causes a further drop in GFR. In
this case, it is expected that an increase in renal perfusion will be able
to quickly reverse the prerenal disease or condition. Despite this, not
all hypo perfusion situations will respond to fluid expansion. Because
decreased cardiac output lowers glomerular perfusion pressure and
raises venous pressure, acute heart failure inhibits glomerular filtration.
Medicines that further lower effective volume, such as diuretics, or
medicines that interfere with glomerular perfusion pressure, such as
NSAIDs or angiotensin blockers, can have an impact on the renal auto
regulatory response, resulting in prerenal conditions [8-10].
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Renal ultrasound: Renal ultrasonography is effective for evaluating
existing structural renal illness and identifying urine collecting system
blockage. Reduced corticomedullary differentiation and decreased
kidney size, in particular, are indicators of underlying CKD. In patients
with abdominal distension, ultrasonography might be technically
demanding, necessitating the use of alternative imaging investigations
[11].

Renal Doppler ultrasonography and contrast-enhanced ultrasound
are two relatively new techniques for estimating renal perfusion and
renal cortical microcirculation at the bedside, respectively. Although the
non-invasiveness, reproducibility, and accessibility of these approaches
sound promising, their widespread clinical application is still hampered
by training requirements as well as confusion about how to interpret
the data obtained. Finally, while Doppler scans can detect the existence
of decreased renal blood flow, they are ineffective in determining the
cause of AKI [12].

Renal biopsy: Renal biopsies are infrequently conducted in
critically ill patients, owing to the perceived risk of bleeding problems
and the lack of therapeutic implications. A renal biopsy, on the
other hand, may provide information not available through other
procedures and should be considered if underlying parenchymal or
glomerular renal illness is suspected. Interestingly, it was shown that
diffuse histological alterations of AKI could exist in the absence of a
significant decrease in serum creatinine. Only 198 patients satisfied
the KDIGO creatinine or urine criteria for AKI among 303 patients
with biopsy-proven acute parenchymal renal abnormalities, including
crescentic glomerulonephritis and acute thrombotic microangiopathy.
In a second French study, over 50% of AKI patients who underwent
renal biopsy had a diagnosis other than acute tubular necrosis, which
frequently led in a change in treatment plan. According to recent
research, Tran’s jugular renal biopsies may be safer than percutaneous
or open procedures [13, 14].

Discussion

The findings of this study are expected to provide recommendations
for the best course of action to address the weaknesses of present
biochemistry and genetics teaching techniques, as well as to better
inform medical educators and health policymakers about these
deficiencies. It was notable that more than half of the practitioners
were aware of current advancements in biochemistry and genetics
and how these have impacted modern medicine. Pharmacogenetics,
whole genome association studies, and personalised medicine were
all topics that doctors were familiar with. Our findings also show that
most medical professionals recognise the importance of biochemistry
and genetics in modern clinical practise, such as disease diagnosis and
focused treatment. Despite the generally favourable outlook, medical
personnel were hesitant to hire a clinical biochemist to assist with
diagnosis and/or monitor the development of the disease. The low
percentage of Jordanians with professional board certification in clinical
biochemistry, as well as the lack of national clinical biochemistry board
certification programmes and fellowships, could explain this. As a
result, clinical biochemists are not commonly found on the medical
teams of Jordanian doctors [15, 16].

In any case, given how quickly these fields are developing and
how they are changing medical practise and research, if this finding is
confirmed by larger studies, health policymakers will have a compelling
reason to target public sector physicians with educational programmes
to change their perspective on biochemistry and genetics [17].

This study has various shortcomings, including: Despite the fact

that the survey’s total response rate was higher than that of most
comparable research, the bulk of nonresponders were doctors working
in hospitals in southern Jordan. The opinions of the aforementioned
doctors were not ultimately considered. As a result, the study does not
accurately reflect the perspectives of all Jordanian physicians [18].

To overcome this constraint, a more extensive national-scale study
is required. Furthermore, rather than providing an objective rating,
the questionnaire asked clinicians to grade their own grasp of genetics
and biochemistry. For example, the phrasing of several of the sentences
supports affirmative responses. Despite these limitations, this is Jordan’s
first survey of its kind, and given its design and sample size, medical
educators should find it useful [19].

This finding is consistent with a number of previous studies
conducted in other countries, and it may be explained by the fact that
many Jordanian medical schools did not change the way basic medical
science courses were taught at the same time as the syllabus’s content
changed. In fact, these courses continue to rely heavily on didactic
lectures and do not encourage active student participation in the
classroom [20].

Conclusion

We believe that by monitoring UM and urine biochemistry
indicators, we can predict the likelihood of early AKI recovery. The
combined examination of the urine biochemistries of FeNa, FeU,
and UM can help with the differential diagnosis of AKI. To aid in the
detection of reversibility, urinary biochemistry/microscopy and early
biomarkers of injury should be associated in large trials with an early
diagnosis of AKI.
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