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ABSTRACT
Objective: To determine the prevalence of urinary abnormalities in young adults living in Abakaliki,
Southeastern Nigeria.

Method: Two hundred and fifty (250) clean-catched mid-stream urine samples obtained between October
2005 and June 2006 from apparently healthy young adults, aged 18-25 years(mean= 19.7 + 4.1 years) resident
inAbakaliki, comprising 151 (60.4%) females and 99 (39.6%) maleswere analysed using standard |aboratory
proceduresand techniques.

Results: The prevalenceof urinary abnormalitieswasfound to be 20.7%. In addition to leucocyte esterase and
pyuria, which werefound in significantly more femal e samplesthan themales (p < 0.05), thereweregenerally
more abnormalitiesin femal e urine samples than their male counterparts (p < 0.05). The major abnormalities
recorded werepyuria(47.1%), bacteriuria(21.6%), protei nuria(14.0%) and haematuria(8.0%).

Conclusion: The finding supports routine urine screening as an important disease surveillance approach in
young adults Nigeriansresident in Abakaliki metropoalis.
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INTRODUCTION

From historical perspective, the importance of
urinalysis in diagnostic medicine came to limelight
over a century ago when William Roberts *, an
English Physician published the first paper on the
observation of bacteriain fresh urine. However, the
first extensive description of the use of urine for
diagnostic purpose came from Hippocrates of Cos®
who in his great writing stated that bubbles on the
surface of urine indicates kidney disease and long
standing illness as a result of high concentration of
protein. Analysis of urine includes physical,
chemical and microscopic examination for the
diagnosisof genitourinary, metabolic, endocrineand
genetic disorders *°. However, culture result of
appropriately obtained urine sample is considered
the gold standard for the diagnosis of urinary tract
infection”.

Study has shown that renal disease, especially
glomerular disease, which commonly presents as
nephritic syndrome, is more prevalent in Africaand
more severe in blacks than whites’. It is estimated
that 2-3% of al medical admissions in tropica
countries are due to renal related complaints,
majority being glomerulonephritis ".  In Nigeria,
glomerulonephritis accounts for 5.9% of the
aetiology of renal failureand ashigh as40% of cases
of death due to chronic renal failure (CRF) °.
Autopsy study has shown that highest cases of CRF
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occur within the age group 31-40 years with male
preponderance’.

Abnormalities in urine volume and composition
(oliguria, haematuria and proteinuria) are
characteristics of early rena disease °. It has been
shown up to 45% of children diagnosed with urinary
tract infection (UTI) will have urogenital
abnormalities requiring treatment .  Today,
urinalysisthefirst of al laboratory tests, which offers
the advantage of being simple, non-invasive, fast and
cost-effective *° means of diagnosis in clinical
medicine is grossly neglected. Missed diagnosis of
UTI could result in failure to institute appropriate
treatment with the possibilities of renal damage ™ *.
Previous studies on mass urine screening in
outpatients ** **, asymptomatic children **, febrile
children *, young adults*’ and in healthy adults” were
encountered. While Topham et. al ' discouraged
routine urine screening in young adults in England,
based on lack of merit of such programme, Cho and
his co-researchers ** reported that significant number
of patients in mass screening programme in Korea
showed chronic rena disease, especialy in group
with combined haematuria and proteinuria. In
Okinawa, Japan, Iseki et. a. * demonstrated that
haematuria next to proteinuriawas a potent predictor
of end-stage renal disease (ESRD) with male gender
being asignificant risk factor. However, it has been
shown that up to 50% of the long-term sequal ae of
occult UTI in young children appear preventable by
urinetesting *°. Early detection of renal disease, which
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may progressrapidly or slowly to ESRD, depending
on the nature of the disease, may be an important
strategy for preventing chronic renal disease in a
resource limited setting where dialysis and rend
replacement therapy (RRT), the standard
management protocol for ESRD are inaccessible
because of non-availability of funding and donors.
The aim of this study isto document the prevalence
of urinary abnormalities in young adult Nigerians
livinginAbakaliki metropolis.

MATERIALSAND METHODS

Site and Subjects: This study was conducted at
Ebonyi State University Teaching Hospital
(EBSUTH) Abakaliki between October 2005 and
June 2006. Ethical Committee of Ebonyi State
University Teaching Hospital, Abakaliki, approved
the protocol for the study. Our subjects were two
hundred and fifty (250) apparently healthy young
adult Nigeriansresident in Abakaliki urban, aged 18-
25 years (mean = 19.7 £ 4.1 years) comprising 151
females and 99 males without signs or symptoms of
urinary tract infection based on medical examination
by a qualified physician. Informed consent were
sought and obtained. The subjects were interviewed
to obtain vital information such as age, gender, drug
and medical history. Those with history of UTI,
antibiotic prophylaxis, underlying renal or
urogenital abnormalities and any other
abnormalities that may affect the result were
excluded fromthestudy.

Laboratory Methods: Standard laboratory
methods and techniques were used to analyse urine
samples . Ten millilitres (10ml) of urine was
collected into sterile screw-capped plastic universal
containers. Aliquot of 7ml of the unspunned sample
was tested with dipstick (Macromed, Johannesburg,
and S.A). Theresultsof leucocyte esterase (Le), pH,
Specific gravity (Sg), Blood (BId), Nitrite (Nit) and
physical appearance (App) were recorded after
appropriate reaction time. Leucocyte esterase was
recorded positive in the presence of any shade of
colour change after 2 minutes. Nitrite was recorded

Positive if there is any colour change at one minute.
Blood and protein were recorded positive if the
reading (colour change) is small or more at one
minute. Specific gravity was recorded abnormal if <
1.010 or > 1. 030 while pH was regarded abnormal if
< 5.0 or > 8.0 a one minute. The urine physical
appearance was recorded cloudy in the presence of
abnormal colour or turbidity. Urine wasthen spunned
inalaboratory centrifuge at 2,200g for 5 minutes and
the deposits examined under the microscope using
40x objective. The number of leucocytes, casts,
crystals and organisms per high power field (/hpf)
were recorded. Pyuria was defined as = Swhc/hpf.
Urine (from the remaining 3ml) was then plated on
MacConky and CLED (Cysteine Lactose Electrolyte
Deficient) agar respectively with 0.01ml calibrated
loop, incubated at 37°C and examined daily for 2 days
(48h). Positive cultures were those that produced =
10° cfu/ml. Organisms were appropriately identified
by biochemical tests ®. Cultures were regarded
contaminated if more than three organisms were
isolated.

STATISTICAL ANALYSIS

Data was analysed for mean, percentage and Chi-
square using EPI-INFO 6.2 Statistical package with
level of significant set at lessthan 0.05 (p < 0.05).

RESULTS

The age range of our subjects was 18-25 years (mean
=19.7+ 4.1 years). Onehundred and fifty one (60.4%)
of the 250 sampleswerefrom femalesand 99 (39.6%)
were from the maes. The magor abnormalities
recorded were pyuria (47.6%), positive culture
(21.6%), abnormal appearance (19. 6%), proteinuria
(14.1%), abnormal pH (11.2%), abnormal Specific
gravity (10.4%) and haematuria(8. 0%) table 1.

In general, significantly more total abnormalities
were found in femal e urine samples than males (319
vs. 146, p < 0.05). However, only leucocyte esterase
and pyuriawere found in significantly more samples
from femaes than males on individual parameter

Tablel: Distribution of UrineAbnor malitiesamong Sexes(Per centagein Parenthesis).

App. Seg. pH Prt. Le. Nit. Bld. Pyr. Poc. Total
Abnormalities

Males 19 9 7 9 35 5 7 36 19 146
n=99 (38.8) (34.6) (25) (25.7) (29.4) (417) (35) (29.5) (35.2) (31.4)
Females 30 17 21 26 84 7 13 86 35 319
n=151 (61.2) (654) (75) (743) (70.6) (583) (65) (70.5)° (64.8) (68.6)
Total
n=250 49 26 28 35 119 12 20 122 54 465
p<0.05 from males.
Legend

App. (Appearance); Sg. (Specific gravity); Prt.
(Protein); Le. (Leucocyte esterase); Nit. (Nitrite),
Bld. (Blood); Pyr. (Pyuria); Poc. (Positiveculture).
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Table 2: Comparison of Bacteriological
Findings(Per centagein Parenthesis).

Urine Positive  Negative Total
Appearance
37(75.5) 12(24.5) 49(100)
Cloudy (68.5) (6.1) (19.6)
17 (8.5) 184 (91.5) 201 (100)
Clear (31.5 (93.9 (80.49)
54(21.6) 196 (784) 250(100)
Total (100) (100) (100)

Table 3: Urinary Pathogens | solated From Young
Adult Nigerians.

Organism Frequency  percentage
Escherichia coli 26 48
Pseudomonas auriginosa 8 15
Klebsiella pneumonia 7 13
Staphylococcus epidermidis 6 11

Proteus mirabilis 5 9
Beta-haemolytic streptococcus | 2

Candida albicans I 2

Total 54 100

tested (84 vs. 35, p < 0.05 and 86 vs. 36, p < 0.05
respectively) as shown in table 1. Bacteria was
isolated from thirty-seven (75.5%) of the cloudy
urine (n = 49) while 17 (8.5%) of the clear urine
samples (n = 201) produced positive cultures.
Overall, 54 (21.6%) of the 250 samples yielded
positivecultures

(table 2). Interestingly, al the culture positive
samplesyielded thegrowth of asingle organismwith
Escherichia coli being the predominant pathogen
and a-haemolytic streptococcus and Candida
albicans the least (table 3). Out of the 201 clear
urine, 184 (91.5%) were culture negative while 37
(75.5%) of the 54 samples that produced positive
cultures were cloudy in appearance, thus giving
urine physical examination a 91.9% specificity and
68.5% sengitivity.

DISCUSSION

A UTI prevalence of 21.6% in the present study is
dlightly higher than 18% previously reported among
children °. The dlightly higher prevalence in this
study cannot be attributed to the method of urine
sampling. Our samples were clean-catched mid-
stream urine (MSU), which are more preferable to
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catheterised samples that are often liable to
contamination . Age may be a factor in the higher
prevalence of UTI observed in this study as our
subjects were young adults (mean age, 19.7 + 4.1
vears). This is a sexually active age group that isoften
exposed not only to sexually transmitted diseases but
also UTI. However, our subjects were apparently
healthy individuals and may be harbouring
asymptomatic UTI, which may be a direct or an
indirect consequence of residual genital infection as
prevalence of bacteriuria, has been found to increase
with age and sexual activity *'.

Although the finding of significently more urinary
abnormalitiesin femalesthan the males (319 vs. 146,
p < 0.05) in this study raises the issue of gender-
related activities as contributory factors in the
acquisition of UTI * and corroborates earlier finding
by Khallid and Haddad *, it may not be unconnected to
enrolment of more females than males. However, in
addition to shortness of urethra, female hormones
(estradiol and progesterone) have been implicated in
the susceptibility of women to sexually transmitted
infections (STI) or/ UTI . A recent study *
demonstrated that while estradiol-treated female
mice were 100% protected from herpessimplex virus
type 2 (HSV-2), one of the most common sexually
transmitted disease, those treated with progesterone
and placebo were extensively infected. It is thus
suggested that the relative concentration of female
hormones (estradiol and progesterone) rather than
absolute concentrations may be an important factor in
female vulnerability to urinary tract and other
urogenital infections. However, the role of hormonal
imbalance in the aetiology of UTI has not been
established in man *. It has also been demonstrated
that women are usualy victims of sexual and gender
base violence, such as rape, forced prostitution,
sexual exploitation, female genital cutting and forced
marriage ?. These practices may increase the
susceptibility of womento STI/UTI. Theimplication
of the present finding is that being a femae may
actually be animportant risk factor for UTI and/renal
disease. This contrasts earlier reports® ** where male
sex wasidentified as one of therisk factor for ESRD.
High prevalence of abnorma urinary findings
(20.7%) with higher proteinuria, haematuria and
pyuria in the present study may indicate early
presentation of renal diseaseas studiesin both animal
and humans have shown that protei nuriaisamediator
aswell asamarker of progressive glomerular damage
®. Excessive amount of protein within the glomerular
tuft does not only stimulates messangial cell
proliferation but is as well toxic to proximal tubular
cells, leading to irreversible damage to the
glomerulus, tubules and intestitium which results in
nephron loss and subsequent renal failure.
Unfortunately however, none of our subjects with
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these urinary abnormalities were followed-up to
ascertain thelevel of renal involvement. Thiswould
beninteresti n<f:1 research questionfor futurestudies.
The finding of Escherichia coli as the predominant
organlsm isolated in this study corroborates earlier
report ~ but contrasts recent findings in pregnant
women where Staphylococcus aureus featured more
frequently than Escherichia coli *. Interestingly,
bacteriological findings in females in this study,
about 65% (64 8%) is lower than 83% found by
Blake et. al. °, but high enough to suggest the
promotion of more gender specific medical
approach in future. Although the aim of the present
study was not to recommend an alternative test to
urineculturefor thediagnosisof UTI, urinephysical
examination (sensitivity of 68.5% and specificity of
91.9% appears to be an important cost-effective
point of care (POC) test for early detection of rena
disease. We conclude that with urinary abnormality
prevalence of 20.7% and UTI prevaent rate of
21.6%, young adult Nigerians may be harbouring
asymptomatic renal disease, which needs to be
detected early through mass urine screening
programme.

REFERENCES

1. Roberts W. On the occurrence of
microorganism in fresh urine. Lancet 1881, ii:
623-5.

2. Hippacratic writing (Trand J Chadwick, WN
Mann). Pengium, New York 1978; Pp 232.

3. Haber MH. Passé prophecy: abrief history of
urinalysis. Clin. Lab. Med. 1988; 8(3): 415-30.

4. Khallld NS, Haddad FH. Routine urine
%SIS in University candidate: Is it
worthwhile? Est. Med. HIt. J. 1999; 5 (1): 118-

122.

5. BlakeB, Judith CB, Wendy JP, Michad JC,
Malinda MG, Dennis D. Can urine clarity
excludethediagnosisof urinary tractinfection?
Paediatr. 2000; 106 (5): 60-69.

6. Jeff AS, William CM, John JP. Urinalysis: a
comprehensive review. Am. Fam. Phy. 2005;
71(6): 1153-1162.

7. Naicker S. End-stage rena disease in sub-
Saharan and South Africa. Kidney Int. Suppl.
2003; (83): S119-22.

8. 0jo0S AkinsolaAA, Nwosu SO, Odesanmi
WO. The pathological basis of chronic rena
failure in Nigeria. An autopsy study. Trop.
Geogr. Med. 1992; 44 (1-2): 42-6.

9. Lingapa NR. Renal disease: In
pathophysiol ogy of dlsease Anintroductionto
Clinical Medicine (2 ™ edition), Prentic State
Industrial Inc., USA, 1997; Pp 374.

10. Mckerrow W, Davidson-Lamb N, Jones PF.
Urinary tract infection in children. Br. Med. J.
1984; 289: 299-303.

Nigerian Journd of Clinical Practice Sept. 2008, Vol.11(3)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Urinary Findingsin Young Adults Ugwuja & Ugwu

Ginsburg CM, McCraken GH. Urinary tract
infection in young infants.Paediatr. 1982; 69:
409-412.

Hoberman A, Wald ER. Urinary tract infection
inyoung febrile children. Paediatr. Infect. Dis. J.
1997;16: 11-17.

Hermmsen MS, Bledggett EM. Prospective
evaluation of routine admission urinalysis. Am.
J.Dis. Child. 1981; 135: 126-130.

Nangi AA, Adam W, Campbell DJ. Routine
microscopic examination of urinary sediment:
Should it be continued? Ach. Path. Lab.
Med.1984; 108: 396-400.

Intgesell M. Practicality of screening urinalysis
in asymptomatic children in a primary care
setting. Paediatr. 1978; 62: 103-105.

Kramer MS, TangeSM, Drammond KN, Mill
EL. Urine testing in young febrile children: a
risk benefit analysis. J. Paediatr. 1994; 125 (1):
6-13.

Topham PS, Jethwa A, Watkins M, Rees'Y,
Feehally J. The value of urine screening in
young adult population. Fam. Pract. 2004; 21(1):
18-21.

Cho BS, Kin SD, Kang HH. School urinalysis
screeningin Korea. Nephrol. 2006; 6 (12); 1126-
1128.

Iseki K, I'seki C, Ikemja U, Fukiyama K. Risk
of devel oping end-stagerena diseasein acohort
of massscreening. Kidney Int. 1996; 49 (3); 800-
805.

Cheesbrough M. District laboratory practicein
Tropical countries part 2 (Low price edition),
Cambridge University press2000; Pp 63-70.

AkinloyeO. Ogbolu DO, AkinloyeOM, Terry
Alli OA. Asymptomatic bacteriuria of
pregnancy in Ibadan, Nigeria: a reassessment.
BJBS2006; 63 (3): 109-112.

WHO. Reproductive healthy during conflict and
displacement: A guidefor programme managers.
Geneva2000; Ppl75.

FalaseAO, Akinkugbe OO. A Compedium of
Clinical Medicine, 3" Edition, Spectrum Books
Limited, Nigeria2000; Pp340-342.

Kasshieet al. Female sex hormonesmay play a
vital role in defence against sexually
transmitted diseases. J. Virol. Online 2006;
http://www.mcmaster.ca/contact.html .

278



