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ABSTRACT

This study was a cross-sectional survey that evaluated the occurrence of azotaemia in
pigs slaughtered at Ikpa Abattoir, Nsukka, Nigeria. A total of 304 pigs were evaluated.
The pigs were physically examined, and categorized based on sex, age and health status.
Blood samples were collected from each of the pigs and assayed for biomarkers of
azotaemia. Cut-off value (CoV) based on established reference limits in pigs for serum
creatinine (sCr) [1.0 — 2.7 mg/dL] and serum urea (sUr) [21.4 — 64.0 mg/dL] was used to
classify the pigs as azotaemic or non-azotaemic. Results showed that 18(5.9 %) out of
the 304 pigs were azotaemic based on sCr CoV, 14(4.6 %) had azotaemia based on sUr
CoV, and only 8(2.6 %) had both sCr and sUr above the CoV. There was no significant
association (p>0.05) between sex and the occurrence of azotaemia based on sCr CoV,
but significantly more (p<0.05) females had sUr levels above the CoV. Significantly more
(p<0.05) adults had azotaemia based on the sCr CoV, but significantly more (p<0.05)
growers and fatteners had sUr levels above the CoV. Also, significantly higher (p<0.01)
number of unhealthy pigs was azotaemic when compared to the healthy ones.
Significantly more (p<0.05) females and young pigs had sCr levels below the lower
reference limit (LRL) of 1.0 mg/dL, but none of the pigs had sUr levels below the sUr LRL.
The occurrence of azotaemia in the pigs sampled ranged from 2.6 to 5.9 %, and was
strongly associated with the health status of the pigs.
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INTRODUCTION contains all the essential amino acids in enough

quantity and proportion to cover corporal needs

Pig farming is one of the most profitable
agricultural ventures worldwide and a common
livelihood option for rural dwellers and low
income populations (Njuki et a/, 2010; Adetunii
and Adeyemo, 2012; Chauhan et al, 2016;
Aminu and Akhigbe-Ahonkhai, 2017; Bhadauria
et al, 2019). Pigs are produced mainly for meat
(pork), though the skin and hoof serve as
source of raw materials for other agro-allied
industries (Young, 2005; Okoli, 2006). Pork is
one of the two (pork and poultry) most
consumed meats in the world, and pork meat
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(Ribeiro et al, 2021). Pork meat, like other
livestock-derived meats, is known to provide
critical nutritional  benefits, especially to
vulnerable groups such as children, women of
reproductive age and the elderly (Murphy and
Allen, 2003; Randolph et al., 2007; Enahoro et
al, 2018; Inyeinyang and Ukpong, 2019).
However, pig production is hampered by various
constraints, prominent among which are the
occurrence of swine diseases/disorders and the
associated mortality (Youssouf et al, 2014;
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Uddin and Osasogie, 2016; Munzhelele et a/,
2017; Majunder and Cherala, 2021).

Azotaemia is a biochemical disorder
characterized by an elevation and buildup of
nitrogenous products (mainly urea), creatinine
and other secondary waste products in the
blood, as a result of the inability of the kidney to
eliminate such waste products adequately
(Ihedioha and Chineme, 2005; Chew et al,
2010; Tyagi and Aeddula, 2022). Azotaemia is a
typical feature of both acute and chronic kidney
injury and may occur in three forms (pre-renal,
renal and post-renal), depending on its origin
(Tyagi and Aeddula, 2022). Pre-renal
azotaemia arises as a result of insult/injury that
leads to hypoperfusion or decreased blood flow
to the kidneys consequent upon various
aetiologies of volume depletion, such as the
physiologic state shock, dehydration,
haemorrhage, over-diuresis, burns, congestive
heart failure and liver failure (Blantz, 1998).
Renal azotaemia results from direct damage to
the kidney structure affecting the glomeruli,
renal tubules, interstitium and renal vasculature,
which may be brought about by inflammatory
conditions, exposure to nephrotoxins,
nephrotoxic drugs, infections and damage from
hypoperfusion (Chew et al, 2010). Post-renal
azotaemia occurs as a result of disorders in the
ureters, bladder and urethra that obstruct the
outflow of urine, as may occur in recurrent
urinary tract infections, urolithiasis,
hydronephrosis, benign  prostatic hyperplasia
(Fischer et al, 2009). In all cases, azotaemia
may progress to severe renal dysfunction if the
inciting/underlying cause is not removed.
Complications may arise from the toxic uremic
effects of the waste products that built
up/accumulate in the blood, which may be
associated with further lesions and clinical
signs/symptoms such as platelet dysfunction
and bleeding, encephalopathy, peripheral
neuropathy, nausea, vomiting, hypothermia,
and itching (Ihedioha and Chineme, 2005; Chew
et al., 2010; Tyagi and Aeddula, 2022).

The occurrence of azotaemia is common
in humans and animals. In humans, it has been
reported to be responsible for 8 to 16 % of
hospital admissions, and more so, it is
associated with a significantly higher risk of
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mortality (Chertow et al., 2005; Sawhney et 4l.,
2017; Sawhney and Fraser, 2017; Tyagi and
Aeddula, 2022). In dogs presented for
veterinary care at animal hospitals, the
occurrence of azotaemia has been reported to
range from 8.9 — 17 % and has been noted to
be a predictor of mortality (Harison et al, 2012;
Babyak et al/, 2017; Defauw et al, 2018; Nabi
et al, 2018; Eze et al, 2019). In cattle,
Ihedioha et al. (2019) reported a 7.5 %
occurrence of azotaemia, though Mahouz et al.
(2015) reported a 17.55 % occurrence of renal
diseases in general, based on histopathological
examination. A 2.1 - 6.9 % occurrence of
azotaemia has been reported in goats,
depending on the biochemical parameters used
for the evaluation (Udeh et al, 2021), while a
22.66 % occurrence of renal lesions based on
histopathology has been reported in sheep
(Mahouz et al, 2015). There is no information
in the available literature on the occurrence of
azotaemia and renal dysfunction in pigs
generally, particularly in Nigeria. This present
study evaluated the occurrence of azotaemia in
trade pigs slaughtered at the Ikpa Abattoir,
Nsukka Local Government Area, Enugu State
Nigeria.

MATERIALS AND METHODS

Study Design, Location and Animals for
the Study: The study was a cross-sectional
survey of pigs reared in Nsukka and its environs
that were presented for slaughter at the Ikpa
Abattoir, Nsukka. Nsukka is located within the
derived savannah belt of Eastern Nigeria
between latitude 5°50° and 7°60° north and
longitude 6°52° and 7° 54° east at an average
elevation of approximately 500 metres above
sea level (FMANR, 2009; Ihedioha et a/., 2019).

The study populations were pigs
slaughtered at the Ikpa Abattoir, Nsukka during
the study period, from September 2019 to
February 2020. A sample size of 292 was
calculated using the Taro Yamane formula
(Adam, 2020). Research visits to the abattoir
were done once a week and all pigs slaughtered
on each day of the research visit were sampled.
A total of 304 pigs slaughtered during the days
of the research visit within the 6-month study
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period constituted the sample population. Each
of the pigs was physically examined before
slaughter, noting the sex, age and health status.
The sex (female or male) of each pig sampled
was determined by visual examination of the
external genitalia, while the age of the sampled
pigs were estimated using the tooth eruption
and wear method (Silver, 1969; Clarke et al,
1992), with the sampled pigs categorized into
age groups: Growers, 2 — 3 months of age;
Fatteners, older than 3 months of age but less
or equal to 6 months of age; Adults, older than
6 months of age, but less that 3 years of age;
and Seniors, older than 3 years. The health
status was determined by a standard physical
and clinical examination (Ugochukwu, 2011),
and each pig was classified as healthy or
unhealthy. The study design and procedures
were approved by the Institutional Animal Care
and Use Committee (IACUC), Faculty of
Veterinary Medicine, University of Nigeria,
Nsukka.

Blood Sample Collection and Laboratory
Analysis: Blood samples were collected from
the jugular vein outflow at the point of the
slaughter of each of the pigs (Coles, 1986). The
blood samples were dispensed into labelled
plain glass tubes and allowed to stand at room
temperature for 45 minutes to clot (Coles,
1986). The clotted blood sample was
centrifuged at 3000 revolutions per minute for
10 minutes to separate the serum from the clot.
The clear serum was used to determine the
serum levels of creatinine and urea, within three
hours of separation of serum from clot. Serum
creatinine levels were determined based on the
modified Jaffe reaction, while serum urea levels
were determined based on the modified
Berthelot-Searcy enzymatic reaction (Fawcett
and Scott, 1960; Blass et al., 1974; Lamb and
Price, 2008). The biochemical determinations
were done using commercially available serum
creatinine and urea test kits manufactured by
Quimica Clinica Aplicada (QCA), Spain and
Dialab Neudorf, Austria respectively, on a
Diatek® Semi-automated Blood Biochemistry
Analyzer (Wuxi Hiwell Diatek Instruments
Company Limited., Wuxi, China). Serum
creatinine levels above 2.7 mg/dL and serum

urea levels above 64 mg/dL were considered
positive for azotaemia in the sampled pigs,
based on the established reference intervals for
serum creatinine (1.0 — 2.7 mg/dL) and serum
urea (21.4 — 64.0 mg/dL) in pigs (Radostitis et
al., 2000; Jackson and Cockcroft, 2002).

Data Analysis: Data obtained in the study
were subjected to appropriate statistics using
SPSS statistical package version 16. Data on the
proportion of pigs with serum creatinine and
urea levels above or below the reference limits
were subjected to descriptive statistics and the
occurrence of azotaemia was presented as
percentages. Chi-square or Fisher’s exact test
(as appropriate) was used to analyze the
association  between the occurrence of
azotaemia and age, sex, and health status of
the pigs.

RESULTS

Demographic Characteristics of Sampled
Pigs: The demographic characteristics of the
sample population of pigs evaluated are
presented in Table 1. Out of the 304 pigs
sampled, 160(52.6 %) were females, while
144(47.4 %) were males. Thirty (9.9 %) out of
304 pigs were growers, 118(38.8 %) were
fatteners and 156(51.3 %) were adults. Two
hundred and sixty-four (86.8 %) out of 304 pigs
were adjudged as healthy following a physical
examination, while 40(13.2 %) were unhealthy
with grossly observable signs/evidence of
diseases/disorders (Table 1).

Azotaemia in Sampled Pigs: Eighteen pigs
(5.9 %) had serum creatinine levels of > 2.7
mg/dL, while 14(4.6 %) had serum urea levels
of > 64.0 mg/dL (Table 2). Only 8 pigs (2.6 %)
had both their serum creatinine and urea levels
above the upper reference limits of 2.7 mg/dL
and 64.0 mg/dL, respectively (Table 2). The
serum creatinine levels of 272 (89.5%) out of
the 304 pigs were within the serum creatinine
reference interval (1.0 — 2.7 mg/dL), while the
serum urea levels of 282 out of the 304 pigs
(92.8 %) were within the serum urea reference
interval (21.4 — 64.0 mg/dL) (Table 2).
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Table 1: Demographic characteristics of the sampled population of pigs evaluated for

azotaemia
Demographic Categories Number out of the total Percentage
Characteristic sample population of 304 occurrence (%)
Sex Females 160 52.6
Males 144 47.4
Total 304
Age Growers 30 9.9
Fatteners 118 38.8
Adults 156 51.3
Total 304
Health status Healthy 264 86.8
Unhealthy 40 13.2
Total 304

Table 2: Distribution of the pigs sampled based on established creatinine and urea cut-off

points*

Categories Number out of Percentage
the 304 pigs occurrence

sampled (%)

Pigs with serum creatinine levels > 2.70 mg/dL 18 5.9

Pigs with serum urea levels > 64.0 mg/dL 14 4.6

Pigs with both serum creatinine > 2.70 mg/dL and serum 8 2.6

Urea > 64 mg/dL

Pigs with serum creatinine levels between 1.0 and 2.70 272 89.5

mg/dL

Pigs with serum urea levels between 21.4 and 64.0 mg/dL 282 92.8

Pigs with serum creatinine levels < 1.0 mg/dL 6 2.0

Pigs with serum urea levels < 21.4 mg/dL 0 0.0

* Radostitis et al., 2000, Jackson and Cockroft, 2002

Six (2.0 %) pigs out of the 304 had serum
creatinine levels below the lower reference limit
of serum creatinine (< 1.0 mg/dL), but none of
the pigs (0.0 %) had serum urea levels below
the 21.4 mg/dL lower reference limits for serum
urea (Table 2).

Distribution of Azotaemic Pigs Based on
Sex: Out of the 18 pigs that were classified
azotaemic based on their serum creatinine
values, 6 were females and 12 were males and
there was no significant association (p=0.091)
between sex and occurrence of azotaemia
based on serum creatinine reference limits
(Table 3). The 14 pigs that were azotaemic
based on their serum urea reference limits were
made up of 12 females and 2 males, with a
significantly higher (p=0.013) number of
females being azotaemic based on the serum
urea reference limits (Table 3). The 8 pigs that
were azotaemic based on a combination of
serum creatinine and urea reference limits were
composed of 6 females and 2 males, and there
was no significant association (p=0.288)

between sex and occurrence of azotemia based
on the two combined parameters (Table 3).

Distribution of Azotaemic Pigs Based on
Age: The 18 pigs considered azotaemic based
on serum creatinine reference limits were made
up of 2 fatteners and 16 adults, with a
significantly more (p=0.004) adults being
azotaemic when compared to other age groups
(Table 4). Based on serum urea reference limits,
the 14 azotaemic pigs were made up of 4
growers, 6 fatteners and 4 adults, and statistics
showed that significantly more (p=0.041)
growers were azotaemic based on serum urea
reference limits (Table 4). The 8 pigs with their
combined serum creatinine and urea above
upper reference limits (azotaemic based on both
parameters) were made of 4 fatteners and 4
adults and there was no significant association
(p=0.768) between age and occurrence of
azotaemia based on the combined parameters
(Table 4).
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Table 3: Sex differences in the occurrence of azotaemia in the pigs sampled

Categories Sex Totals P-value
Female Male

(n = 160) (n = 144)
Pigs with serum creatinine levels > 6 12 18 0.091
2.70 mg/dL (3.8 %) (8.3 %)
Pigs with serum urea levels > 64.0 12 2 14 0.013
mg/dL* (7.5 %) (1.4 %)
Pigs with both serum creatinine > 6 2 8 0.288
2.70 mg/dL and serum urea > 64 (3.8 %) (1.4 %)
mg/dL

* Asterisks on a category indicates significant (p<0.05) association between sex and occurrence of azotaemia. Percentages of
the total for each sex are in brackets

Table 4: Age variations in the occurrence of azotaemia in the pigs sampled

Categories Age groups Totals P-value
Growers Fatteners Adults
(n = 30) (n =118) (n = 156)
Pigs with serum creatinine levels 0 2 16 18 0.004
> 2,70 mg/dL* (0.0 %) (1.7 %) (10.3 %)
Pigs with serum urea levels > 4 6 4 14 0.041
64.0 mg/dL* (13.3 %) (5.1 %) (2.6 %)
Pigs with both serum creatinine 0 4 4 8 0.768
> 2.70 mg/dL and serum urea > (0.0 %) (3.4 %) (2.6 %)
64 mg/dL

*Asterisks on a category indicates significant association (p<0.05) between age groupings and occurrence of azotaemia.

Percentages of the total for each age group are in brackets

Association between Health Status and
Occurrence of Azotaemia: Sixteen out of the
18 pigs considered azotaemic based on serum
creatinine reference limits were unhealthy while
2 were judged healthy (Table 5). There was a

mg/dL but no male (0%) had their serum
creatinine level below 1.0 mg/dL (Table 6).
Significantly more (p=0.031) females had their
serum creatinine below 1.0 mg/dL than males
(Table 6). When categorized based on age, the

significant  association (p=0.000) between six pigs with serum creatinine below 1.0 mg/dL
health status and the occurrence of azotaemia comprised two growers (6.7 %) and 4 fatteners
based on serum creatinine levels, with (3.4 %) and no adult (0.0 %) (Table 6). The

significantly higher (p=0.000) proportion of the
azotaemic pigs being unhealthy (Table 5). Using
serum urea as a basis also, significantly more
(p=0.000) azotaemic pigs (10 out of 14) were
unhealthy while only 4 were adjudged to be
healthy (Table 5). Six out of the eight pigs
considered azotaemic based on having both
serum creatinine and urea above the upper
reference limits were unhealthy and only 2 were
judged healthy (Table 5). Also, there was a
significant association (p=0.000) between the
occurrence of azotaemia (based on both
parameters combined) and health status (Table
5).

Distribution of Pigs with Serum Creatinine
Levels below the Lower Reference Limits:
Six out of the 160 female pigs evaluated (3.8
%) had their serum creatinine levels below 1.0

occurrence of serum creatinine levels below 1.0
mg/dL was significantly associated (p=0.011)
with age, with the growers and fatteners
(younger ones) being the ones with serum
creatinine less than 1.0 mg/dL. There was no
significant association (p=0.180) between the
occurrence of serum creatinine levels < 1.0
mg/dL and the health status of the pigs sampled
(Table 6). Four out of the 264 healthy pigs had
serum creatinine < 1.0 mg/dL, while 2 out of
the 40 unhealthy pigs had serum creatinine
values below 1.0 mg/dL (Table 6).

DISCUSSION

The fact that relatively more female pigs were
recorded to have been presented for slaughter
than males in this study is worthy of note, and it
is thought that more males are bought off from
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Table 5: Distribution of the azotaemic pigs sampled based on their health status

Categories Health status Totals P-value
Healthy Unhealthy
(n = 264) (n = 40)
Pigs with serum creatinine levels > 2 16 18 0.000
2,70 mg/dL* (0.8 %) (40.0 %)
Pigs with serum urea levels > 64.0 4 10 14 0.000
mg/dL* (1.5 %) (25.0 %)
Pigs with both serum creatinine > 2 6 8 0.000
2.70 mg/dL and serum urea > 64 (0.8 %) (15.0 %)
mg/dL*

*Asterisks on a category indicates significant association (p<0.01) between the health status and occurrence of azotaemia.
Percentages of the total for each health status are in brackets

Table 6: Sex, age and health status distribution of pigs with serum creatinine levels
below the lower reference limit (< 1.0 mg/dL)

Characteristic  Categories Number with Number out of Percentages P-value
serum the total occurrence
creatinine sample (%)
levels < 1.0 population of
mg/dL 304
Sex* Females 6 160 3.8 0.031
Males 0 144 0.0
Total 6 304
Age* Growers 2 30 6.7 0.011
Fatteners 4 118 3.4
Adults 0 156 0.0
Total 6 304
Health status Healthy 4 264 1.5 0.180
Unhealthy 2 40 5.0
Total 6 304

* Asterisks on a category indicates significant association (p<0.05) between the characteristic and occurrence of serum

creatinine levels below the lower reference limit

farms for ceremonies that may require males
specifically before selling out the remaining for
routine slaughter (Berhanu et a/, 2012), or
there were relatively more females than males
produced in a litter. There had been earlier
concurring reports of more female goats being
presented for slaughter at abattoirs than males
(Okorie-Kanu et al, 2018; Udeh et al, 2021),
and also a contrasting report in cattle where
more males than females had been reported to
be presented for slaughter at Ikpa Abattoir,
Nsukka (Ihedioha et al, 2019). Fatteners and
adults were higher in number than growers; this
is most likely because they are the ones that
may have reached the market weight desired by
most buyers. The higher number of healthy pigs
slaughtered may be attributed to market forces,
as buyers will commonly prefer healthy and
robust pigs to unhealthy, weak and emaciated
ones.

The 5.9 % occurrence of azotaemia in
the pigs sampled based on serum creatinine

reference limit of > 2.7 mg/dL is considered to
be relatively low, and this low occurrence may
probably be a result of the fact that the
dominant age group of pigs encountered in the
study were young (growers and fatteners) and
adult pigs; higher occurrences of azotaemia
/renal dysfunction have been associated with
old age in all species (Weinstein and Anderson,
2010; Chao et al,, 2013; Toyama et al., 2013;
Brown et al, 2016; O'Sullivan et al, 2017;
Ravani et al., 2020). The 5.9 % recorded in this
present study is lower than the 7.5 % reported
by Ihedioha et a/. (2019) for trade cattle at the
same Ikpa Abattoir, Nsukka, and also lower
than the 8.9 % reported by Eze et a/. (2019) for
dogs in Nsukka. It is however higher than the
2.1 % reported for goats slaughtered at Ahiaeke
abattoir in Umuahia, Abia State, Nigeria (Udeh
etal, 2021).

The 4.6 % occurrence of azotaemia
recorded in this study based on the serum urea
levels criteria is because serum urea is a less
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specific biomarker of azotaemia/ kidney
dysfunction (Defauw et al, 2018; Eze et al.,
2019; Udeh et al. 2021). This occurrence is
close to the 4.2 % reported by Monaghan and
Hannan (1983) for the prevalence of renal
disease in cattle. However, the 4.6 % obtained
based on the serum urea criteria in pigs in this
study was higher than 1.5 % occurrence
reported by Ihedioha et a/ (2019) for urea
levels above the reference limits in cattle
slaughtered at Ikpa Abattoir Nsukka, and lower
than the 6.9 % reported by Udeh et al. (2021),
for goats slaughtered at Ahiaeke abattoir,
Umuahia.

The finding in this study of 2.6 %
occurrence of azotaemia in pigs based on
combined serum creatinine and urea levels cut-
off values is worthy of note; it suggests that
increases in serum creatinine above the upper
reference limit in the pigs sampled did not
completely concur with increases in their urea
levels above the upper limit; that is, some pigs
that have serum creatinine level above the cut
of values do not at the same time have their
serum urea levels elevated above cut-off values
and vice versa. This finding brings to question
the continued extrapolation of the idea from
human nephrology to animals that creatinine
and urea values are concurrently elevated in
renal failure. Further experimental work
specifically on pigs to compare the concurrence
of elevations in serum creatinine and urea in
conditions of renal dysfunction may be needful
to clarify this in future.

The non-significant association (p=0.091)
recorded in this study between the occurrence
of azotaemia based on serum creatinine cut-off
value and sex was in agreement with reports by
Ihedioha et al (2019), Eze et al (2019) and
Udeh et a/, (2021), all of whom reported no
significant  association between sex and
occurrence of azotaemia based on serum
creatinine cut-off values in cattle, dogs and
goats, respectively. The significant association
(p=0.013) recorded between azotaemia based
on serum urea cut-off values and sex implied
that azotaemia occurred significantly more in
females than in males, and this may be because
of frequent occurrence of urinary tract infections
in females than in males (Harrington and
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Hooton, 2000; Ani and Mgbechi, 2008;
Dielubanza and Schaeffer, 2010). Also, males
have been reported to have 17 % higher
nephron capacity than females (Hoy et al,
2005). The significantly higher proportion of
females with azotaemia based on serum urea
cut-off values recorded in this study agreed with
the reports of Maric (2009), Ingsathit et al.
(2010), Tufani et al. (2015) and Mimura (2019),
of whom reported a significantly higher
occurrence of azotaemia and renal dysfunction
in females but contrasts with the reports of Iseki
(2008) and Fanelli et al (2017), who
documented a higher occurrence of chronic
kidney disease in males than in females. Udeh
et al. (2021) reported no significant association
between sex and occurrence of serum urea
levels above the cut-off values for goats.

The differences observed in azotaemia
occurrence based on serum creatinine cut-off
value of > 2.7 mg/dL between the various age
groups showed that adults had a higher
frequency of azotaemia than other age groups.
This may partly be attributed to higher muscle
mass (Hannemann et a/, 2012; Baez Suarez et
al, 2014) or to age-related functional and
structural renal deterioration and decreased
renal reserve (Weinstein and Anderson, 2010;
Chao et al,, 2013; Brown et a/. 2016; O'Sullivan
et al. 2017; Ravani et al. 2020; Toyama et al.
2013). Several earlier reports had documented a
substantial decrease in kidney function in
animals and humans as they age (Afolabi et a/,
2009; O'Neill et al, 2013; Tufani et al, 2015;
Mshelbwala et al, 2016; Cannon, 2016). A
significantly higher (p=0.041) number of
growers were azotaemic based on serum urea
cut-off value of > 64 mg/dL when compared
with other age groups; this may be due to other
extra-renal factors that affect serum urea levels
(Sanusi et al., 2008; Seki et al.,, 2019).

The significant association (p=0.000)
between health status and occurrence of
azotaemia for all cut-off values (creatinine, urea
and creatinine and urea combined) as recorded
in this study may be because azotaemia is
commonly associated with many clinically
observable signs/symptoms of the disorder
(Polzin, 2011; Romagnani et al, 2017). The
inability to eliminate waste which then
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accumulates in the blood in addition to the
inability to retain substances that need to be
reabsorbed by the kidneys in conditions of
azotaemia account for this. Ultimately an
animal/individual with azotaemia/renal dysfunction
will physically appear ill/sick. An earlier report
by Udeh et al/. (2021) in goats also showed a
strong significant association between health
status and occurrence of azotaemia based on all
the biochemical parameters used for evaluation.

Significantly more (p=0.031) females
had their serum creatinine levels below 1.0
mg/dL than males. This is probably because
females generally have less muscle mass than
males, as total muscle mass is the major
determinant of the creatinine pool size and
creatinine production (Patel et al, 2013).
Differences between males and females in their
normal levels of serum creatinine had been
severally reported (Mili¢ et al, 2011; Amin et
al., 2014; Nisha et al., 2017).

The occurrence of serum creatinine
levels below 1.0 mg/dL was also significantly
associated (p<0.011) with age, with the
younger ones (growers and fatteners) being the
ones with serum creatinine levels less than 1.0
mg/dL. This difference between age groups may
be attributed to the fact that younger pigs
generally have smaller body sizes and
consequently lower muscle mass. Earlier reports
in humans showed that younger individuals
have lower levels of serum creatinine (Amin et
al., 2014; Nisha et al., 2017).

Conclusion: Based on the results of the study,
it was concluded that the occurrence of
azotaemia in the pig population sampled ranged
from 2.6 to 5.9 % depending on the parameter
used for assessment (creatinine, urea or
combination of creatinine and urea cut-off
values). Also, the occurrence of azotaemia was
significantly associated with the health status of
the pigs notwithstanding the parameter used for
assessment. It was noted that in this survey of
trade pigs, piglets and old pigs were not
presented for slaughter during the survey;
therefore information on them and occurrence
of azotaemia in these two age groups could not
be captured in the present study. Future on-
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farm surveys that will capture information on all
age categories of pigs is proposed.
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