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ABSTRACT

Kidney dysfunction in orthopaedic cases may be as a result of kidney injury due to fracture, burns,
osteomyelitis, spinal injury, spinal tuberculosis, sickle cell disease and various forms of arthritis.
This study aimed at evaluating the biomarkers of kidney dysfunction among patients attending
National othropeadic hospital Dala Kano. It is a hospital based prospective study conducted on a
total of one hundred (100) subjects; sixty (60) orthopaedic patients and forty (40) apparently

*Corresponding author: E-mail: shehumusayakasai@yahoo.com;



Adamu et al.; JAMMR, 22(4): 1-10, 2017; Article no.JAMMR.31640

healthy individuals between the ages of 20-80 years among both sexes. Serum urea, creatinine,
uric acid and chloride were estimated by spectrometric methods; sodium and potassium by flame
photometric method; bicarbonate by titrimetric method while eGFR and BMI were calculated. The
number of males 43(71.7) was higher than that of females 17(28.3).The overall prevalence of
kidney dysfunction is 1.7%. Kidney dysfunction was found among gouty arthritis patients within the
age group of 61-80 years, however none was found among 20-40 and 41-60 years. There was
significant difference (p<0.05) in mean serum potassium (4.0+04 and 3.8+0.4 mmol/L), eGFR
(188454 and 152+33 ml/min/1.73m?) and BMI (21.28+4.4 and 25.48+5.6 kg/m?®) between males
and females. The prevalence of Kidney dysfunction in orthopaedic patients was found to be higher
in males than females and increasing with age {(20-60 (0%); 61-80 (10%)}, however, most of the
biomarkers of kidney function are irrespective of gender.

Keywords: Arthritis; biomarkers; kidney dysfunction; orthopaedic.

1. INTRODUCTION

Kidney diseases have become a major health
concern with a marked burden globally especially
in developing countries within Sub-Saharan
Africa [1]. Kidney damage is a major determinant
for the development and progression of
accelerated atherosclerosis, ischemic vascular
disease and cardiovascular events [2].
Biochemical markers plays an important role in
accurate diagnosis of kidney disease and also for
assessing risk and adopting therapy that
improves clinical outcome. Serum creatinine,
urea, uric acid and electrolytes are used as
biochemical markers usually for routine analysis
[3]. Renal damage or alterations in glomerular
function affect the kidneys' ability to remove
metabolic substances from the blood into the
urine. Renal functions can be evaluated by
measuring the glomerular filtration rate (GFR) [4].

Orthopaedics is a branch of medicine that deals
with the treatment of deformities, diseases and
injuries of bones, joints, muscles, tendons and
nerves [5]. Kidney dysfunction in orthopaedic
cases may be as a result of kidney injury due to
fracture, burns, osteomyelitis, spinal injury, spinal
tuberculosis, sickle cell disease and various
forms of arthritis among others [5]. Major
orthopaedic procedures can also cause high risk
for kidney dysfunction due to severe electrolyte
disturbances, perioperative sepsis and presence
of other factors that may impair renal function
such as diabetes, heart failure, arrhythmia and
pulmonary embolism. Pre or post-operative
complications are also risk factors for kidney
disease especially acute renal failure leading to
increased mortality and morbidity [6]. Individuals
with even the earliest signs of chronic kidney
disease (CKD) are at increased risk of
cardiovascular disease and may die long before
they reach end-stage renal disease (ESRD) [2].

Chronic kidney disease have been reported to
affect about one in ten adults worldwide [7]. It
was estimated that over 20 million Americans
have chronic kidney disease [8]. The increased
prevalence of ESRD among blacks in the United
States (US) and South Africa compared with
other races also suggests that ESRD may be
more prevalent in Africa than in the US and other
developed nations. The prevalence of chronic
renal failure (CRF) has been shown in various
parts of Nigeria to be between 1.6-10.0% [9].
These studies are hospital-based and fail to
include orthopaedic patients. Furthermore, no
studies have been carried out on orthopaedic
patients in Kano which is the most populous
state in Nigeria. Therefore, this study was aimed
at determining the prevalence of kidney
dysfunction in accordance to age and gender
among patients attending National Othropeadic
Hospital Dala, Kano by estimating serum urea,
electrolytes, creatinine and eGFR as well as
proteinuria of the studied subjects.

2. MATERIALS AND METHODS

This is a hospital based prospective study
conducted in both out and in-patient departments
of National Orthopaedic Hospital Dala-Kano,
between January to march 2016. Ethical
clearance was obtained from the Hospital
research ethics committee. Subjects were fully
consented prior to the enrolment and were
selected at random. Consented subjects that falls
between the ages of 20-80 years and their
weight and height could be measured were
included while those that could not meet up the
criteria were excluded. The sample size for this
study was determined from a standard formula
for the calculation of minimum sample size as
shown by Oyejide [10] at 95% confidence level
using the prevalence of 3.6% as given by
Alebiosu et al. [11] Total of one hundred (100)
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subjects, sixty (60) patients and forty (40)
apparently healthy individuals of both sexes were
recruited. A semi structured questionnaire was
administered to obtain the sociodemographic
characteristics of the subjects. Weight and height
were measured prior to the sample collection as
adopted from the protocol of the State of
Alaska Department of Health and Social Services
[12].

Blood sample was collected from each subject by
venepuncture from the antecubital vein of the
forearm using disposable syringes. Five milliliters
of blood sample in each case was delivered in a
clean, labelled plastic centrifuge tubes. It was
allowed to stand for 30 minutes for proper
retraction and clotting and then centrifuged for
five minutes at 3000 rpm; the serum was
separated into dry and labeled cap sample tube.
Early morning urine was collected for the
determination of proteinuria by dip stick
technique using Uro-dip 10e reagent strip and
protein of = 0.3g/l was defined as positive.

Serum urea was determined by urease-Berthelot
method of Weatherburn [13]. Serum creatinine
was determined by method of Rosano et al. [14]
Serum uric acid was determined by enzymatic
colorimetric method (uricase method) of Fossali
et al. [15] Serum sodium and potassium was
determined by flame emission spectrometry
using Sherwood-410 flame photometer [16].
Serum chloride was determined by thiocyanide
method of Skeggs and Hochstrasser [17]. Serum
bicarbonate was determined by titrimetric method
[18]. Body mass index (BMI) was calculated in
Kg/ m® where as GFR was calculated using
creatinine-based equation of modification of diet
in renal disease (MDRD). GFR=186x (S,) ****x
(age) 0203x0.742 (if the subject is female) x1.212
(if the subject is black) and expressed in
ml/min/1.73m? [19]. Estimated glomerular
filtration rate <90 ml/min/1.73m and/or
proteinuria was considered as definition of kidney
dysfunction [20]. The Anion gap was calculated
as the difference between total concentrations of
measured serum cations and the total
concentrations of measured serum anions [21].
Graph pad instat (version 3.05 Inc. 2000) was
used, results were expressed as mean * SD.
Dunnett one way ANOVA and unpaired t-test
Welch corrected was used as tools of analysis.

3. RESULTS

The results in this study were presented in
Tables 1-4.

Table 1 shows prevalence of kidney dysfunction
and some socio-demographic factors among
patients attending national orthopedic hospital
Dala Kano. The number of males was higher
than females with value of 71.7 and 28.3%
respectively. The male patients have more
patients with kidney dysfunction then female with
prevalence of 2.3% and 0% respectively whereas
the overall prevalence of kidney dysfunction in
this study was 1.7%. No patients with kidney
dysfunction were recorded among age groups of
20-40 and 41-60 years while 10 % of the patients
within the age group of 61-80 years were
recorded.

Table 2, shows mean serum concentrations of
urea, uric acid and creatinine, eGFR and BMI of
patients with orthopaedic cases and controls.
There was significant difference (p<0.01) in
mean serum urea concentration among patient
with fracture, burns, and muscular injury as
compared with controls. Significant difference
(p<0.05) was also observed in mean serum urea
among gouty arthritis patients. There was
significant difference (p<0.01) in mean serum
creatinine concentration among patients with
gouty arthritis only. There was significant
difference (p<0.01) in mean serum uric acid
concentration among patient with diabetes, SCD,
gouty arthritis and muscular injury as compared
with controls. There was significant difference
(p<0.01) in eGFR among patients with SCD,
gouty arthritis, rheumatoid arthritis and muscular
injury. Significant difference (p<0.05) exists
between patients with burns, SCD, gouty arthritis
and controls. There was also significant
difference (p<0.01) in body mass index among
septic arthritis patient.

Table 3 shows mean serum sodium, potassium,
chloride and bicarbonate concentrations and
anion gap of the studied subjects. There was
significant difference (p<0.01) in mean serum
sodium among SCD, TB arthritis and spinal injury
patients as compared with the controls. There
was also significant difference (p<0.05) in mean
serum sodium among patients with burns as
compared with the controls. There was
significant difference (p<0.01) in mean serum
potassium among TB arthritis and spinal injury
patients as compared with controls. Significant
difference also exists (p<0.05) in mean serum
potassium among patients with  SCD,
osteoarthritis and spondyloisis as compared
with controls. There was significant difference
(p<0.01) in mean serum chloride in patients with
SCD and rheumatoid arthritis and also significant
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difference (p<0.05) was observed in patients with
dislocation. There was significant difference
(p<0.01) in mean serum bicarbonate among
patients with burns.

Table 4 compared the Kidney function
parameters between males and females. There
was significant difference (p<0.05) in mean
serum potassium, eGFR and BMI between males
and females. There was no significant difference
(p>0.05) in mean serum urea, uric acid, sodium,
chloride and bicarbonate between both gender.

4. DISCUSSIONS

This study reveals the overall prevalence of
kidney dysfunction among orthopaedic patients
attending National Orthopaedic Hospital Dala —
Kano as 1.7%. This finding is slightly above 1.6%

Table 1. Prevalence of kidney dysfunction among ort

as established by Oyediran and Akingbe in other
part of Nigeria [11]. The established figure by this
research falls within the prevalence range of 1.6-
10% in various parts of Nigeria according to
Odubanijo et al. [9]. However, the value is lower
than 3.6% of Olabisi Onabanjo University
Teaching Hospital, Sagamu and 10% of Lagos
University Teaching Hospital by Alebiosu et al.
and Mobayage et al. respectively [22,23]. The
discrepancy may be due to the facts that this
study considers the orthopedic cases while the
former studies may include individuals with
common urogenital problems. The current
prevalence is higher in males than females with
2.3% and 0.0% respectively, this could probably
explained by several studies that suggested
females are more protected to renal diseases
than males [24].

hopedic subjects

Characteristics

Number of samples

Patient with kidney disease

n=60, (%) n=1, (%)
Age group (years)
20-40 33(55.0) 0(0.0)
41 -60 17(28.3) 0(0.0)
61 —80 10(16.7) 1(10.0)
Sex
Female 17(28.3) 0(0.0)
Male 43(71.7) 1(2.3)
Proteinuria 60 1(1.7)
Overall prevalence 60 1(1.7)

Table 2. Serum urea, uric acid, creatinine concentr

ations, eGFR and BMI of the patients with

orthopaedic cases and controls

Disease conditions Urea Creatinine Uric acid eGFR BMI
(mmol/L)  (umol/L) (Lmol/L) (ml/min/1.73m %) (kg/m?)

Fracture (n=15) 4.7+1.5 54+9.3 4104161 173+37 23.63+4.3
Dislocation(n=3) 4.2+0.2 51+2.3 264+39.5 161+12.2 22.21+1.6
Burns (n=3) 6.3+2.17  59+8.5 260+1.9 185+31 18.09+0.6"
Hypertension (n=3) 2.4+0.2 51+3.8 279+1.8 144+12 23.254¢5.1
Diabetes(n=3) 4.3+1.9 65+12.7 538+74" 157+41 26.35+2.2
Tumor(n=3) 2.9+1.2 57+0.7 213+10.8 185#5.3 19.7240.3
SCD(n=3) 2.4+0.1 44+1.8 708£79" 26346.2" 17.87+0.2°
Gouty arthritis(n=3) 10.2+0.37  131#1.3" 613+41" 110+2.1 18.60+2.3"
R /arthritis(n=3) 5.0+0.1 57+0.8 493+88 12845.1 27.95+1.6
Septic arthritis(n=3) 2.7+0.1 56+18.6 348+21 229+79 15.89+0.3"
Osteo arthritis (n=3) 3.40.1 57+3.4 446+206 170+4.0 21.28+2.2
TB arthritis(n=3) 4.4+0.1 44+0.8 211450 182+11 20.35+0.3
Spinal injury(n=3) 3.940.2 59+0.5 498+144 173+3.1 19.92+0.2
Muscular injury(n=3)  5.620.1°  42+1.7 575+42" 270+1.6" 21.34+0.3
Spinal TB(n=3) 3.5+0.9 48+7.1 368+303 21210 24.36%0.2
Spondyloisis(n=3) 3.5+0.1 53+1.5 38348 182411 20.71+1.8
Controls (n=40) 3.8+1.1 5348.6 308+120 181+46 24.00+3.8

Results are expressed as means = S.D, N = 100, Nil shows No patients recorded
Values with * significant difference (P<0.05) when compared to controls
Values with ** significant difference (P<0.01) when compared to controls R=Rheumatoid, TB=Tuberculosis
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Table 3. Serum electrolytes concentration and anion

gap of the patients with orthopaedic

cases and controls

Disease conditions Sodium Potassium Chloride Bicarbonate  Anion gap
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
Fracture (n=15) 137+7.9 3.940.3 9716.6 26+1.7 17.3+1.6
Dislocation(n=3) 127+6.5 3.9+0.3 9045.6 25+0.8 16.9+0.4
Burns (n=3) 144+10.7 3.9+0.3 101+0.9 29+3.27 17.7+1.4
Hypertension(n=3) 141+4.7 3.610.1 98+4.2 25+1.3 17.6+0.1
Diabetes(n=3) 14045.7 3.610.2 99+6.3 27+1.2 15.4+2.0
Tumor(n=3) 132+1.0 3.840.1 94+1.9 24+0.7 16.9+0.1
SCD(n=3) 160+1.6" 4.4+0.1° 115#1.57  28+0.7 22.242.8"
Gouty arthritis(n=3) 129+1.1 3.710.1 91+1.4 25+1.0 16.7+£0.1
R/ arthritis(n=3) 125+1.7 4.3+0.1 86+0.9" 26+0.8 16.7+0.3
Septic arthritis(n=3) 126+2.3 3.5+0.1 9245.9 24+0.9 15.8+1.2
Osteo arthritis (n=3) 135+12.6 3.440.1° 99+10.0 27+1.5 16.8+0.6
TB arthritis(n=3) 163+1.2" 3.1+0.17 114415 28+1.1 24.0+0.1
Spinal injury(n=3) 147+1.57 4.8+0.17 104+0.9 26+0.7 20.5+2.1°
Muscular injury(n=3) 134+0.9 3.710.1 95+1.5 26+0.5 15.840.1
Spinal TB(n=3) 131+2.9 3.9+0.1 92+0.9 26+0.5 18.5+2.1
Spondyloisis(n=3) 131+3.3 4.4+0.1° 91+0.8 24+0.5 19.7+3.5
Controls (n=40) 13424.1 3.91+0.3 96+2.8 26+1.3 16.6+3.4

Results are expressed as means + S.D, N = 100, Nil shows No patients recorded.
Values with * significant difference (P<0.05) when compared to controls, SCD= Sickle cell Disease
Values with ** significant difference (P<0.01) when compared to controls, R=Rheumatoid, TB=Tuberculosis

Table 4. Sex related parameters in orthopedic cases

Male(n= 43) Mean + S.D.

Female (n=17) Mean = S.D.

Parameter

Urea (mmol/l) 46+1.6
Sodium (mmol/l) 135+10.6
Potassium (mmol/l) 40+0.4
Chloride (mmol/l) 95+8.5
Bicarbonate (mmol/l) 26+ 2.2
Anion gap (mmol/l) 17.6 +3.3
Creatinine (umol/l) 63 + 36.6
Uric acid (pmol/l) 353 +1.93
eGFR(ml/min/1.73m") 188454
BMI(kg/m?) 21.28+4.4

45+3.0
136 +10.5
3.8+0.4
99 +10.3
26+1.7
17.4+20
56 +20.4
418 +189
152+33
25.4845.6°

* Significantly higher at p<0.05 using t- test (two- tailed) Welch corrected

Observation from the result of this study as
shown in Table 2 revealed significant difference
(p<0.01) in eGFR among patients with
fracture as compared with control group.
However, the eGFR of both groups do not
indicate sign of kidney dysfunction, this may
support the earlier findings by Meghan et al.
which shows no association between eGFR and
fracture [25].

This study also revealed a significant increase
(p<0.01) in mean serum uric acid and eGFR in
sickle cell disease (SCD) as compared with
controls group with no significant difference
(p>0.05) in mean serum creatinine. The finding is
inconsistent with the reports by Triphathi et al.
and Pandey et al. that studied the levels of

serum uric acids and creatinine in SCD patients
but consistent with the work of Idemodia who
reported significant increase in serum uric acid
among SCD in Benin [26,27,28]. The increased
level of serum uric acid in SCD patients could be
due to an increase in bone marrow activity and
the turnover of nucleic acids associated with the
condition. However, the eGFR is significantly
higher among SCD patients in this study that
may indicate normal renal function and is
consistent with the study of Pandey et al. which
concludes that renal insufficiency is not common
among SCD patients in India [27]. The high
eGFR may be due to marked increased in
proximal tubular secretion of creatinine and uric
acid in SCD patient; resulting to overestimation
of eGFR [29].
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The results in Table 2 indicates hyperuricaemia
in all the patients with gouty arthritis as
supported by Cucuainu and Brudasca [30].
Significant difference (p<0.01) in mean serum
urea, uric acid and creatinine with significantly
low level of eGFR was observed among patients
with gouty arthritis, may indicate a typical case of
kidney dysfunction. This finding may substantiate
the recent incidences by Abdellatif and Elkhalili
that found a range of 47 to 54% of patients with
gouty arthritis are affected with kidney disease
[31]. This may be due to uric acid crystals
deposits in the kidney which may develop to
kidney stones; a painful condition that obliterates
kidney tubules and prevent removal of metabolic
products [32].

There is also observed lowered BMI among
patients with gouty arthritis in this study; it is in
contrast with the study of Iseki et al. that
suggested increasing BMI with risk of the
development of ESRD in men [33]. Most patients
with kidney disease are elderly and frail hence
body mass may be reduced, therefore BMI may
not influence eGFR estimation among such
patients, on the other hand, the findings of
Juraschek et al. suggested an elevated burden of
gout in overweight adults [34,35].

There is decrease in eGFR among rheumatoid
arthritis (RA) patients as compared with the
control which contradict the research conducted
by Hickson et al. indicating likely reduced kidney
function overtime [36]. On considering the BMI of
rheumatoid arthritis patients, the patients in this
group falls within the overweight while Sandbag
et al. associated obesity and rheumatoid arthritis
and attributed the overweight at diagnosis to
significant decreases in changes of achieving
good control during the early phase of the
disease [37,38]. Higher uric acid was strongly
associated with RA and also patients with RA
and elevated uric acid may require screening for
renal dysfunction [39].

This study reported the BMI and eGFR within
normal limits with lower level of mean serum
creatinine concentrations among patients with
tuberculosis arthritis. Huh et al. also established
that serum creatinine reflected muscle mass and
is independently associated with bone mineral
density in subjects with normal kidney function
[40].

As shown in Table 2 also, there was no
significant increase in mean serum creatinine in

patients with spinal injury as compared with
controls. This study is consistent with the work of
Kuhlemeier et al. whereas Rouleau and Guertin
reported significant increase in serum creatinine
among patients with spinal cord injury [41,42].

There was observed significant increase
(p<0.01) in mean serum uric acid and eGFR
among patients with muscular injury as

compared with controls. This suggest that
muscle injury causes over production of uric acid
and also these abnormalities improve GFR as
supported by Knochel et al. [43].

It was also observed that, there is no significant
difference (p>0.05) in serum electrolytes among
all the patients with fracture, however there was
significant decrease (p<0.01) in mean serum
chloride among patients with dislocation as
compared with controls. This may be due to the
facts that fracture and dislocation are both
skeletal diseases, whereas electrolytes are
associated with systemic acid— base balance as
described by Owiredu et al., hence are mostly
found in systemic disease [44].

Table 3 shows significant increase in serum
sodium and bicarbonate among burn patients
as compared with controls. This could be due
to the loss in circulating plasma volume,
haemoconcentration which result in dramatic
outpouring of electrolytes and state of
dehydration [45,46]. Significant difference
(p<0.01) in mean serum electrolytes among
patients with rheumatoid, osteo and tuberculosis
arthritis as compared with controls may be due
to the association of decrease in tubular
reabsorption and secretion mechanisms for
electrolytes balance such as sodium and
potassium [44]. This discrepancy in serum
electrolytes may also affect the endocrine and
acid base function of these patients [46]. There
was no significant difference (p>0.05) in all the
serum electrolytes, creatinine and eGFR among
both diabetic and hypertensive patients but
observed significant decreased (p<0.01) in mean
serum urea among hypertensive patients, this did
not agree with the work of Yasmin et al. which
reported decrease in sodium with no significant
changes in potassium. This observation could be
due to the facts that most of the patients are
controlling the conditions, [47] hence this study
may not necessarily concur to the fact that
diabetes and hypertension are the leading
causes of kidney diseases; that may be true for
the uncontrolled conditions [48].
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It was observed that, patients with SCD have
significant increase (p<0.01) in mean serum
sodium, potassium, anion gap and chloride as
compared with their controls. The findings by
Pandey et al. and Idemudia was found to be
consistent with that of this study and they
concluded that there is electrolyte abnormalities
in patients with SCD [27,28]. The electrolyte
abnormalities in sickle cell patients could be due
to increased sodium and water reabsorption of
other solutes [29]. The affinity of hemoglobin for
oxygen depend on the blood pH among other
factors, therefore the SCD patients have
abnormal affinity of hemoglobin for oxygen which
may bring about the abnormal electrolytes [49].
No significant difference (p>0.05) was found in
all the electrolytes measured in patients with
muscular injury, this is contrary to the fact that
electrolytes have been link to the muscular
functions [16].

Patients with spinal injury have shown significant
increase (p<0.01) in mean serum sodium,
potassium and anion gap as compared with
controls. Reuleau and Guertin reported
significant increase in serum potassium and
chloride in spinal cord injury patients which is
consistent with this study [42]. The neurological
functions of spinal cord is attributed to some
electrolytes, therefore, spinal injury may cause
expected electrolyte abnormalities [50].

In this study, there was no significant difference
between gender in mean serum urea, sodium,
chloride, bicarbonate, anion gap, creatinine, uric
acid, phosphate and calcium. Paudel et al.
reported similar finding that none of the renal
parameters shown significant sex difference [48].
Significant difference was observed between
males and females in mean eGFR, BMI and
mean serum potassium. Higher eGFR was
observed in males than females, whereas Nitsch
et al. reported both sexes faces increased risk of
lower eGFR [51]. Body mass Index was found to
be higher in females than males which is
consistent with the findings of Nalado et al.
among civil servants in kano and that of
Gallapher et al. who reported women have
significantly greater amount of total body fat than
do men throughout the adult life [52,53].
Wachukwu et al. reported contrary in the
southern part of Nigeria as males are higher in
BMI then females; this may be connected with
the differences in the socio-demographic factors
between the regions [1]. BMI can influence
muscle mass and sex can considerably affect it
[33]. There was also significant difference in

mean serum potassium with higher in males than
females, this also supported the studies by
Wysowski et al. in the US that females are more
prone to hypokalemia than males because
women are more susceptible to the development
of QT prolongation which is associated with
hyperkalemia [54]. The Limitations of this study is
that urine sediments and early predictive markers
of renal disease were not considered in the
objective.

5. CONCLUSION AND RECOMMENDA-
TION

Kidney dysfunction in orthopaedic patients was
found to be higher in males than females and is
increasing with age. However, most of the
biomarkers of kidney function are irrespective of
gender. Regular testing of kidney profiles among
orthopaedic patients should be carried out for
proper management to improve quality of life.

CONSENT

All authors declare that ‘written informed consent
was obtained from the patients for publication of
this paper.

ETHICAL APPROVAL

As per international standard or university
standard, written approval of Ethics committee
has been collected and preserved by the
authors.

ACKNOWLEDGEMENT

The authors are grateful to Hajiya Nafisatu Musa
of Nursing Services Department, National
orthopaedic Hospital Dala-Kano for her
contribution toward the success of this study.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Wachukwu CM, Emem-Chioma PC,
Wokoma FS, Oko-Jaja RI. Prevalence of
risk factors for chronic kidney disease
among adults in university community in
southern Nigeria. Pan Afr Med J. 2015;
21:120.

2. Egbi OG, Okafor UH, Miebodei KE, Kasia
BE, Kunle-Oluwa OE, Unuigbe El.
Prevalence and correlates of chronic



10.

11.

12.

13.

14.

Adamu et al.; JAMMR, 22(4): 1-10, 2017; Article no.JAMMR.31640

kidney disease among civil servants in
Bayelsa state, Nigeria. Nigerian Journal of
Clinical Practice. 2014;17(5):602-607.
Gowda S, Desai PB, Kulkarni SS, Hull VV,
Math AAK, Verneker SN. Markers of renal
function tests. N Am J Med Sci. 2010;
2(4):170-173.

Nankivell BJ. Creatinine clearance and the
assessment of renal function. Aust Prescr.
2001;24:15-7.

Adamu SM, Wudil AM, Alhassan AJ, Koki
YA, Adamu S. A review on biomarkers of
kidney dysfunction in orthopaedic cases.
IOSR Journal of Dental and Medical
Sciences. 2016;15(4):88-98.

Keratos K, Doulgerakis C, Galanakos SP,
Sakellariou VI, Papadakis SA, Macheras
GA. Analysis of kidney dysfunction in
orthopaedic patients. BMC Nephrol. 2012;
13:101.

Thibedi B, Raubenheimer EJ, Noffke CEE.
Chronic kidney disease and the skeleton:
Pathogenesis, complications and principles
of management. SA Orthopaedic Journal.
2014;13(1):29-33.

Coresh J, Selvin E, Stevens LA, Manzi J,
Kusek JW, Eggers P, Van Lente F, Levey
AS. Prevalence of chronic kidney disease
in the United States. Journal of American
Medical Association. 2007;298:2038—2047.
Odubanjo MO, Okolo CA, Oluwasola OA,
Arije A. End-stage renal disease in Nigeria:
An overview of the epidemiology and the
pathogenetic mechanisms. Saudi Journal
of Kidney Disease and Transplantation.
2011;22(5):1064-1071.

Oyejide CO. Sample size estimation in
health research methods for developing
country scientist. Codat Publication,
Ibadan, Nigeria. 1992;59-63.

Oyediran AB, Akinkugbe OO. Chronic
renal failure in Nigeria. Trop Greog, Med.
1970;22:41-45.

State of Alaska Department of Health and
social services. Measuring Height/ Weight
and calculating BMI. Guidelines for
schools, USA; 2012.

Weatherburn  MW. Phenol-hypochlorite
reaction for the determination of ammonia.
Anal chem. 1967;39(8):971-974.

Rosano TG, Ambrose RT, Wu AH, Swift
TA, Yadegari P. Candidate reference
method for determining creatinine in
serum: Method development and inter
laboratory validation. Clin chem. 1990;36:
1951-55.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Fossali P, Principe L, Berti G. Colorimetric
method for determination of uric acid in
serum. Clin Chem. 1989;26(2):227-237.
Cheesbrough M. District laboratory
practice in tropical countries. 2™ ed.UK:
Cambridge university press; 2009.

Skeggs LT, Hochstrasser HC. Multiple
automatic analyses. Clin Chem. 1964;10:
918-936.

Tietz NW, Saunders WB. Clinical guide to
laboratory test. 3 ed. Philadelphia: PA;
1995.

Stevens LA, Coresh J, Greene T, Levey
AS. Assessing Kidney function-measured
and estimated glomerular filtration rate. N
Engl J Med. 2006;354:2473-2483.

National Kidney Foundation Inc. KDOQ1
clinical practice guidelines for chronic
kidney disease: Evaluation, classification
and stratification, New York; 2002.

Mayne PD. The kidneys and renal calculi
in Clinical chemistry in diagnosis and
treatment. 6™ ed. London: Edward Arnold;
1994.

Alebiosu CO, Ayodele OO, Abbas A,
Olutoyin A. Chronic renal failure at the
Olabisi Onabanjo University Teaching
Hospital, Sagamu, Nigeria. Afr. Health Sci.
2006;6(3):132-138.

Mabayoje MO, Bamgboye EL, Odutola TA,
Mabadeje AF. Chronic renal failure at
university teaching hospitals: A 10 year
review. Transplant Proc. 1992;2(24):1851—
2.

Iseki K. Gender differences in chronic
kidney disease. Kidney International. 2008;
74(4):415-417.

Meghan JE, Matthew TJ, Robert RQ,
Pietro R, Mercello T, Luz P, Zhi T, Braden
J, Gregory AK, Paul ER, Brenda RH.
Estimated GFR and fracture risk: A
population based study. Clin J. Am. Soc.
Nepherol. 2013;8(8):1367-1376.

Triphathi S, Dadsena B, Kumar A. Study of
certain biochemical parameters in patients
of sickle cell anaemia. Advances in
Bioresearch. 2011;2(2):79-81.

Pandey S, Sharma A, Dahia S, Shah V,
Sharma V, Misha RM, Pandey SW,
Saxena R. Biochemical indictors of sickle
cell disease: Preliminary reports from
India. Indian J Clin Biochem. 2012;27(2):
191-195.

Idemudia JO. Evaluation of some
biochemical parameters in sickle cell
anaemia patients in Benin City, Edo -



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Adamu et al.; JAMMR, 22(4): 1-10, 2017; Article no.JAMMR.31640

State, South-South, Nigeria. Annals of
biomedical Sciences. 2015;14(2):68-76.
Sharpe CC, Thein SL. How 1 treat renal
complications in sickle cell disease. Blood.
2014;123(24):3720-3726.

Cucuainu M, Brudasca |. Gout,
Hyperuriceamia and the  metabolic
syndrome. Revista Romana de Medicina
de Laboratory. 2012;20(3/4):1-6.

Abdellatif AA, Elkhalili N. Management of
gouty arthritis in patients with chronic
kidney disease. Am J Ther. 2014;21(6):
523-34.

National Kidney Foundation, Inc. Gout and
hypocalcaemia. New York; 2015.

Iseki K, lkemiya Y, Kinjo K, Inoue T, Iseki
C, Takishita S. Body mass index and the
risk of development of end-stage renal
disease in a screened cohort. Kidney
International. 2004;65:1870-1876.

Agarwal R, Bills JE, Light RP. Diagnosing
obesity by body mass index in chronic
kidney disease: An explanation for the
“obesity paradox?” Hypertension. 2010;
56:893-900.

Juraschek SP, Miller ER, Gelber AC. Body
mass index, Obesity and prevalent gout in
the United States in 1988 — 1994. Arthritis
Care Res. (Hoboken). 2013;65(1):127-
132.

Hickson LJ, Crowson CS, Gabriel SE,
McCarthy JT, Matteson EL. Development
of reduced kidney function in rheumatoid

arthritis. American Journal of Kidney
Disease. 2014;63(2):206-213.
World Health  Organization.  Expert

committee on physical studies. The Use
and interpretation of Anthropometry.
Geneva, Switzerland; 1995.

Sandberg MEC, Bengtsson C, Kallberg H,
Wesley A, Klareskog L, Alfredsson L,
Saevarsdottir S. Overweight decreases the
chance of achieving good response and
low diseases activity in early rheumatoid
arthritis. Annals of Rheumatic Disease.
2014;73(11).

Daoussis D, Panoulas V, Toms T, John H,
Antonopoulos L, Nightingale P, Douglas
KM, Woke K, Kitas GD. Uric acid is a
strong independent predictor of renal
dysfunction in patients with rheumatoid
arthritis. Arthritis Research and Therapy.
2009;11:R116.

Huh JH, Choi SL, Lim JS, Chung CH, Chin
JY, Lee MY. Lower serum creatinine with

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

low bone mineral density in subject without
overt Nephropathy. PLOS One. 2015;
10(7):e0133062.

Kuhlemeirer KV, McEachran AB, Lloyd LK,
Stover SL, Fine PR. Serum creatinine as
an indicator of renal function after spinal
cord injury. Arch Phys Med Rehabil. 1984;
65(11):694-697.

Rouleau R, Guertin PA. Traumatic and
non-traumatic spinal cord- injured patients
in Quebae, Canada. Part 2: Biochemical
profile. Spinal Cord. 2010;48:819-824.
Knochel JP, Dotin LN, Hamburger RJ.
Heat stress, exercise and muscle injury
effects on urate metabolism and renal
function. Annals of Internal Medicine.
1974,;81(3):321-328.

Owiredu WKA, Ephraim RKD, Eghan BAJ,
Nafiu A, Edwin FL. Relationship between
parathyroid hormone and electrolytes in
chronic kidney disease. E3 Journal of
Medical Research. 2012;1(8):103-111.
Latenser BA. Critical care of the burn
patient: The first 48 hours. Crit Care Med.
2009;37(10):2819-2826.

Yousafzai A, Ara S, Javed F, Jahan N,
Ahmed N, Waseem M, Asif M. Kidney
function tests and serum electrolyte
disorders in different ethnic groups of
Balochistan. Journal of Applied and
Emerging Sciences. 2011;(2):164-170.
Yasmin F, Haleem DJ, Haleem MA. Intra
erythrocyte and serum electrolytes in
diabetes patients with hypertension. J Coll
Physicians Surg Pak. 2006;16(7):445-9.
Paudel YP, Dahal S, Acharya T, Joshi AP,
Shrestha B, Khanal M, Kafle D.
Biochemical profile of chronic kidney
disease patients in various age and gender
group subjects visiting Kist Medical
College and Teaching Hospital,
kathmandu. Journal of Chitwan Medical
College. 2013;3(4):36-39.

Burtis CA, Ashwood ER, Bruns DE. Tietz
Fundamentals of clinical chemistry. 6th ed.
USA: Saunders Elsevier; 2008.

Institute of medicine progression of spinal
cord injury: Progress, promise and
priorities. The National Academic Press.
Washington DC; 2005.

Nitsch D, Grams M, Sang Y, Black C,
Cirillo M, Djurdjev O, Iseki K, Jassal SK,
Kimm H, Kronenberg F, Oien CM, Levin A,
Woodward M, Hemmelgarn BR.
Associations of estimated glomeruler



52.

Adamu et al.; JAMMR, 22(4): 1-10, 2017; Article no.JAMMR.31640

filtration rate and albuminuria with mortality
and renal failure by sex: A meta
analysis. British Medical Journal. 2013;
346:F324.

Nalado AM, Abdu A, Muhammad H, Abdu
A, Sakajiki AM, Bappa A. Prevalence of
risk factors for chronic kidney disease
among civil servants in Kano. Nigerian
Journal of Basic and Clinical Sciences.
2012;9(2):70-74.

53.

54.

Gallagher D, Visser M, Supulveda D,
Pierson RN, Harris T, Heymsfield SB. How
useful is body mass index for comparison
of body fatness across age, sex, and
ethnic groups? American Journal of
Epidemiology. 1996;134(3):228-39.
Wysowski DK, Kornegay C, Nouryah P,
Trontell A. Sex and age differences in
serum potassium in the United States.
Clinical Chemistry. 2003;44(1):190-192.

© 2017 Adamu et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/19583

10



