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ABSTRACT

Managing endocrine disease conditions by the dhnig involves marrying important health informatifrom the
history and clinical findings with results of latedory investigations. The diagnostic power of emuhac tests
depends on the choice of sample, type of testpréparation of the patients, the quality of theasi@ements, and
the appropriateness of the reference data. Hertearetis the need for total agreement between tinécielns and
the laboratory to take wise clinical decisions foptimal patient care. This review therefore focusmd the
diagnostic importance of ‘simple test’ like urinsiy in playing a major role in detecting abnormiaig of endocrine
origin. Despite the limitations of urinalysis whighclude the inconvenience and delays of collecéng@4-hr
specimen, uncertainty of the collection completeresl the dependency of urinary hormone valuesepatit and
renal functions, its importance as a diagnosticltao endocrinology could not be underemphasizedes€h
deficiencies are well taken care of by measurenoéntrinary creatinine level concentrations whichlgein
monitoring collection completeness.
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INTRODUCTION

Urine is a clear, amber or straw-coloured fluidrexed from the body through the kidneys. The colanes with
diet, drug, diseases of the kidney, systemic deseasd components of the urine. The more concedtthe urine,
the more yellow and darker it becomes [5]. It mayérno particular smell, or a slight aroma that raltigr as a
result of disease, urine concentration or timetofegje in the bladder. The normal composition @afaiincludes
water, urea, creatinine, sodium, potassium, orgaaids, protein, small traces of glucose and pmot@nd cellular
components all responsible for its slightly acidi¢ (approximately 5-6).

The normal urine volume in 24 hours is between $500mls. This varies with fluid intake, loss ofififrom the
body (diarrhea, profuse vomiting), physical actest(strenuous activities, exercise), environmetetaiperature and
renal status. Urine volume less than 400mls is¢eroliguria while anuria is urine volume lessemti@0mils.

Measurement and evaluation of biochemical marksrindicator of normal biological, pathologic proses, or
pharmacologic responses play an important roledui@te diagnosis, and adopting appropriate thetapeethods
that improves clinical outcomes. Clinically, uripsik is of importance in the diagnosis and managémievarious
diseases that are of either metabolic or systemigino It is usually done using methods based oa th
physicochemical properties of the urine and chemicathods. Many disorders can be diagnosed in thaily
stages by detecting abnormalities in the urine s€ha@bnormalities include increased concentratibr®iostituents
that are not usually found in significant quanstia the urine such as glucose, protein, red btmsdid, white blood
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cells, crystals and bacteria. Such substances magrdsent due to high plasma concentration, ing@fediltering
due to renal pathology or because of infection.

Urine samples should be collected using ‘cleanktatidstream sampling, which ensures that bactergsent in
the urethra are washed away in the first portiomrafe [7] or a complete 24-hr urine collection de@ing on the
purpose of use.

Urine as specimen of choice

The choice of urine for diagnosing endocrine abraditias is based on the presence of original hoesand their
metabolites either with or without biological adétyv Those with biological activities (e.g. urinafnge cortisol) are
usually secreted in free unbound form while thogout biologic activity are conjugated to carr@pteins and so
excreted in the urine.

Traditionally, a 24- hr urine specimen has beerdubet 12-hour and 2-hour collections have beeidatdd by

researchers [1]. The 24-hr urine specimen is upuakkd for many endocrine tests because it haadbhentages of
better analytic sensitivity for some hormones [B,T®e use of the first-morning or second-mornimge may be a
more convenient alternative for some analytes tsrawst hormones have biologic variation, includiitgadian,

ultradian, diurnal, menstrual and seasonal vanatias described by various researchers [10, 18ksiMtement of
urinary creatinine concentrations helps in monitgrcollection completeness, especially when itoisygared with

the muscle mass of the patient.

Urinein diagnosing diabetes mellitus

Detection of glucose in urine sample is suggestif’aliabetes mellitus. Microalbuminuria is presentrearly
between 20% and 40% of patients with either diabetellitus [15] and 40% of patients with hypertens[12] in
which it progresses to proteinuria reflecting reimalolvement in those disease conditions. Albumaus not
normally seen with urinalysis but with progressivenal involvement albumin is detected in the urine.
Microalbuminuria is diagnosed either from a spah@rsample (30-300 mg/L) or a 24-hr urine (betw8dério 300
mg/24 hours) measured on at least two to threesamtmover a period of two to three months, in ptdeconfirm
the diagnosis or by determining albumin to creagniatio in random urine [3]. Value of between 3d 800 mg/g

of creatinine is confirmatory of microalbuminuridite any value higher is described as proteinuria.

In clinical practice detection of microalbuminuigsa critical prognostic indicator that is impevatto aggressive
control of diabetes and hypertension.

Also, urinary sediment examination is an integiattin evaluating hypertensive patients. Microscdmmaturia is
sometimes seen in hypertention and this may beestigg of sub-clinical kidney damage at diagnosg.

Urinein diagnosing cortisol related abnormalities

Cortisol urine test measures the amount of cortisoinone in the urine. Cortisol is a steroid hormosleased from
the adrenal gland in response to adrenocorticotcdpdrmone (ACTH), a hormone from the anterior iétty gland
in the brain. A 24-hour urinary free cortisol (UFi8)usually measured to determine increased ordsed cortisol
production as it occurs in different diseases agiCushing's disease and Addison's disease [20gdsed urinary
levels of cortisol may indicate severe depressaminenal gland tumor, cortisol producing tumor soimeng else in
the body or Cushing’s disease while decreased uewvels may indicate Addison’s disease, hypopitista or
congenital adrenal hyperplasia.

Urinein diagnosing catecholamine secreting tumors

Diagnosis of tumors can be easily done or predidigdurinalysis. Notable amongst tumors diagnosesl ar
pheochromocytoma, ganglioblastoma, ganglioneuroam neuroblastoma [23]. In these conditions, uyinar
metabolites of catecholamines are usually measurbd. major catecholamines (dopamine, norepinephaime:
epinephrine) that are produced in excess amournhglihese conditions are metabolized into other suestble
inactive substances (notably homovanillic acid,nmetanephrine ,vanillylmandelic acid and metane@)rimhich
are measured in the urine.

In diagnosing pheochromocytoma, the 24-hr urinxgretion rates of catecholamines and their mettdsolire the
tests of choice [22]. Clinically, if the suspicias high, screening with a combination of catechates,
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metanephrines, and vanillylmandelic acid measur¢isecommended. In the case of low clinical stispi, only
measurement of metanephrines is needed for thal isireening but if the metanephrines are inciase urinary
catecholamine and vanillylmandelic acid levels peeformed. Patients with pheochromocytomas genehale a
twofold increase in epinephrine or norepinephrinecretion rates or an increased urinary metanephrine
concentration [19]. However, in patients with adsesh or end stage renal disease, measurement cryrin
catecholamines may not be valid [21]. In additiortite above, measurement of urinary creatinineéemmended

in both low and high clinical suspension state neuge completeness of 24 hr collection. Urinaryatingne is a
product of endogenous metabolism and that theinneatoutput for any given individual is relativaetpnstant from
day to day especially when it is compared with thascle mass of the patient. The urine to be used fo
catecholamine and metanephrine determination iallyscollected into bottles with acid preservativecause they
both deteriorate without a preservative.

False positive elevations in metanephrine levetsloa the result of sympathomimetics, tricyclic defiressants,
phenoxybenzamine and calcium channel blockers whdkective alphal-blockers (e.g. doxazosin, prazosi
terazosin), beta-blockers, angiotensin-convertingyme inhibitors (ACE-I), angiotensin Il receptdotkers, and
diuretics do not interfere. Urine test for cateeimines may also be used to monitor those who areiviag
treatment for these conditions.

Urinein diagnosing hyperaldoster onism

A 24-hr urine specimen is of diagnostic importaimchyperaldosteronism. To achieve this, a 24-hmauis collected
after 3 days of loading with potassium supplemémtat Spironolactone and angiotensin-converting emey
inhibitor medications should be replaced with otHewgs before test and thereafter, the urinary eotnation of
aldosterone, sodium, and potassium is measuredetitt of greater than 200 mEq of sodium in 24 $suaes
adequate sodium load while urinary aldosterone atixors greater than 12 mg in 24 hr confirms
hyperaldosteronism. A 24-hr urinary calcium measuet and excretory urograms are often helpful for
characterizing patients with PTH-mediated hypeeala. A low 24-hr urinary calcium concentration ¢e1mg/24
hr) may suggest familial hypocalciuric hypercalcarfil]. Patients with a positive result of a sciegrest for
primary aldosteronism should undergo confirmatiesting. The confirmatory test in primary aldostéson
involves measurement of plasma renin activity (PRAJ plasma aldosterone concentration (PAC) [23jath of
PAC to PRA >20 is a positive screening result. PAeC is typically greater than 200 ng/L (>20 ng/duhile the
PRA is typically low. Secondary cause of hyperaldamism is to be considered If PAC and PRA corredions
are increased and the ratio<i$0. Low concentration of both PRA and PAC requiressideration of adrenal and
other metabolic disorders as a cause.

Urinein diagnosing cushing syndrome

Cushing syndrome is a rare condition occurringgpraximately 10 per millions [14] with hypercortlsm as the
main clinical presentation. As a screening teshauy free cortisol is done only in patients withesific clinical

features such as central obesity, osteoporosigjrpab muscle weakness, facial plethora, or striech patients
must not be on exogenous glucocorticoids, includiogical applications to genital area such as hemoat

medications, which could contaminate urine coltawdi Also, history of chronic alcoholism should dstablished
because this may cause hypercortisolism, whichnwiamc Cushing syndrome [9]. Alcoholic patients shibrefrain

from drinking alcohol at least 1 month before tegti

A 1-mg overnight dexamethasone test is useful trepts with ambiguous urinary free cortisol valuBsie to low
diagnostic accuracy, the 24-hr 17-hydroxycorticastetest is not recommended as a screening testdishing
syndrome [24]. Generally, two urinary free -cortisaleasurements are done to diagnose endogenous
hypercortisolism. The paired measurement of ACTH aortisol determines whether the disease is oéredr
origin.

Urinein diagnosing ketoacidosis

Ketoacidosis is a state of increase levels of ketodies (notably acetoacetate @raydroxybutyrate) in the body.
Ketoacidosis usually occur as a complication ofeated or poorly managed diabetes mellitus in whade there is
insulin abnormalities. The diagnosis is suspectét the presence of ketone breath and confirmethbyketone
test which is achieved using the urine sample. tEkeis done when the blood sugar is higher th&nhrdg/dL with
associated vomiting, dehydration and unconsciossrigge urine pH, which is a measure of the hydnasimtus of
the body, is also measured [6].
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Urinein diagnosing infertility

Urinalysis is an important part of the infertilityork-up, because it may reveal unsuspected, tgriitipairing

disorders such as kidney disease or diabetes nsllirinalysis can also detect lower urinary tiafgctions (UTIs)
such as urethritis (inflammation of the urethrall agstitis (inflammation of the bladder); it coudétect significant
presence of pus cells or increased white blood-calt indicator of possible infection. Urinalysiglalso show the
possible presence of sperm in the urine- an indicatt retrograde ejaculation. Retrograde ejacutatiocurs when
semen pushes backwards into the bladder insteaditodf the penis. This is caused by the failuren@fves and
muscles in the bladder neck to close during orgasoh results in difficulties in delivering sperm ttee vagina
during intercourse. Retrograde ejaculation cansaesed by previous surgery, medications or diseaf$esting the
nervous system. Signs of this condition may incluleudy urine after ejaculation and diminished airy’
ejaculation” with orgasm. The presence of spermrine is common in both fertile and infertile meuat bnore

prevalent among infertile men (98.7%) in whom itnarised about 46% of the total sperm count [2].

Some infertile men may achieve orgasm without maegculate (dry ejaculation) or have cloudy urin¢emaf
ejaculation. In such individuals, urinalysis immegely after ejaculation may help to diagnose retadg
ejaculation. A post-ejaculatory urinalysis shoutgerformed in patients with ejaculate volumesestithan 1 ml,
except in patients with bilateral vasal agenesidiaical signs of hypogonadism.

Urinein diagnosing pregnancy

In addition to symptomatic presentations associatil pregnancy, urinalysis is of great usefulnesdiagnosing
pregnancy. The test depends on the detection g€ lguantities of human chorionic gonadotrophin (hWC&
gonadotrophic hormone produced by the trophoblastne of pregnant women contains hCG soon after
implantation and this combine with anti-hCG in smno when added together. The presence of anti-hCthe
mixture is tested for with a suitable indicator.

Higher levels of hCG is observed in choriocarcinpthas monitoring levels of this hormone is usediétermine
responses to chemotherapy and prognosis.

Urinein diagnosing Pre-Eclampsia

Preeclampsia is diagnosed in a pregnant womanch#hacteristic new onset of hypertension (systutid diastolic
blood pressure of 140 and 90 mm Hg, respectively, on two occasiabdeast 6 hours apart) and proteinuria
(protein excretion of 300 mg in a 24-hr urine collection) that develdiera20 weeks of gestation in previously
normotensive women [17]. A 24-hr urine collectidpddick test of> ++, or a random urine collection dipstick test
of > + in a previously normotensive woman after 20 vgeek pregnancy suggests preeclampsia complicatieg t
pregnancy.

A test that involves checking patients' urine fodpcytes has been proposed based on the detettimese specific
cells only in the urine of pre-eclamptic women whihone was found in women who had a normal pregnar
who suffered from pregnancy-induced hypertentij.[1

CONCLUSION

The use of urine specimens as a diagnostic toehdocrinology is fundamentally based on the presefdoth the
original hormones and the biologically active omdtive metabolites of these hormones in urine.ule in
diagnosing endocrine disorders is because it hasattvantages of simpler and better analytic seitgitfor
hormones many of which have short half-lives and #wus rapidly cleared from the blood. However, the
inconvenience and delay in collecting 24-hr uripecgmen and the uncertainty of the collection catgriess are
grey areas that are corrected by measurement wéryricreatinine concentrations. Blood specimenligs o be
considered which have both the time completenegsradge and the limitation of time dependency.
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