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ABSTRACT

Background: Alcohol is widely consumed in Nigeria, but its combined cardiac, renal and haematological
effects at community level are poorly documented. This study compared serum creatine kinase-MB
(CK-MB), renal markers, electrolytes and haematological parameters between alcohol consumers and
non-consumers in Oye-Ekiti. Methods: In this cross-sectional study (January to May 2026), 100 adults
(50 alcohol consumers and 50 non-consumers) were recruited. Questionnaire, anthropometric and
blood pressure data were collected. Venous blood was analysed for full blood count and serum
biochemistry. CK-MB was measured by fluorescence immunoassay, urea, creatinine and uric acid on
an automated analyser, and electrolytes by ion-selective electrode; eGFR was calculated. Data were
analysed with chi-square, t-test and ANOVA (p < 0.05). Results: Alcohol use was associated with male
sex, transport occupations and secondary education (p < 0.01). Consumers had significantly higher
CK-MB (5.32 £ 0.96 vs 1.68 £ 0.98 ng/mL), urea, creatinine, sodium, potassium, chloride, packed
cell volume, haemoglobin and red cell count, and lower eGFR, uric acid, white cell and platelet counts
(p < 0.05). Neutrophil and monocyte percentages were lower, lymphocyte and eosinophil percentages
were higher, and red cell indices did not differ. Nine parameters, including CK-MB and creatinine,
differed across drinking categories (p < 0.05). Conclusion: Alcohol consumers had higher CK-MB, urea
and creatinine, lower eGFR and uric acid, and altered haematological indices than non-consumers,
suggesting early cardiac, renal and haematological changes. Community-based screening of high-risk
drinkers, particularly commercial drivers and motorcycle riders, merits consideration.
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I. INTRODUCTION

Alcohol (ethanol) is a psychoactive and toxic compound that can produce dependence and
acts on almost every organ system.1 The World Health Organization attributed about 2.6
million deaths worldwide to alcohol in 2019, or 4.7% of all deaths that year.1 The beverages
involved range from commercial beer, wine and spirits to traditional products such as palm
wine, burukutu, pito and locally distilled ogogoro, whose ethanol content is seldom tested
or standardised.2 Herbal mixtures and bitters add to the exposure. Ethanol concentrations
of 1.20% to 20.84% have been reported in herbal mixtures sold in Nigeria, 3 and 30% to
52% in selected herbal bitters sold in south-western Nigeria.4

A meta-analysis of 35 Nigerian studies covering 37,576 people estimated that 34.3% of
those aged 15 years and above engage in harmful alcohol use (95% CI 28.6-40.1%). The
prevalence was higher in men (43.9%) than in women (23.9%), and higher in rural (40.1%)
than in urban areas (31.2%).5 Oye-Ekiti is a growing university town in which traditional
drinking habits coexist with a large, mobile population of students, commercial drivers and
motorcycle riders.6 In a semi-rural Nigerian community screened with the WHO ASSIST
tool, current alcohol use was 23.7%, and 69.1% of current drinkers were at moderate or
high health risk.7

Chronic heavy drinking is strongly associated with disease of the cardiovascular, renal and
haematopoietic systems.8, 9 The older idea of a protective, J-shaped relationship between
light drinking and heart health has largely been set aside, since large genetic and population
studies indicate that no level of intake is completely safe.10 Alcohol is metabolised mainly
in the liver, where acetaldehyde and reactive oxygen species are produced and cause cellular
damage and inflammation.11

Prolonged heavy drinking causes alcoholic cardiomyopathy, in which the myocardium
weakens and the ventricles dilate, eventually leading to heart failure.9 Creatine kinase-MB
(CK-MB) is an is enzyme found mainly in cardiac muscle and has long been used as an
indicator of myocardial injury. It usually rises in myocardial infarction, but non-ischaemic
causes such as alcohol toxicity can also raise it.12 Raised CK-MB activity has been described
in alcoholic patients without myocardial infarction.13 Cardiac troponins have largely replaced
CK-MB in acute diagnosis because they are more specific, but CK-MB remains a practical
option where troponin testing is unavailable or too costly, as is the case in many primary
care clinics in this part of Nigeria.14

The kidneys keep fluid and electrolytes in balance and remove metabolic waste. Alcohol
interferes with all three tasks at once by injuring tubular cells, altering renal blood flow and
disturbing electrolyte handling.15 Urea, creatinine and uric acid are the standard
biochemical indicators of kidney function.16 Creatinine alone can mislead in chronic drinkers,
because loss of muscle mass may lower creatinine even when the kidneys are unaffected,
so eGFR derived from creatinine gives a better picture of overall function.15 Serum sodium,
potassium and chloride were also measured, because heavy alcohol intake can cause
hypernatremia, hypokalaemia, hypomagnesaemia and hypophosphataemia.17

The blood is affected too, although the pattern is less predictable than in the heart and
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kidneys. Chronic alcohol use has been linked with anaemia (often macrocytic),
thrombocytopenia and leukopenia, which can weaken immunity and raise the risk of
infection.18 A systematic review of 22 observational and cohort studies, including studies
from Nigeria, Iraq and India, found that long-term drinkers often had macrocytic anaemia
with higher mean corpuscular volume (MCV) and mean corpuscular haemoglobin (MCH),
lower haemoglobin and red cell counts, and frequently lower platelet and white cell counts.19
The direction of change is not constant, however. Because alcohol is a diuretic, haemo
concentration can raise packed cell volume (PCV), haemoglobin and red cell counts, whereas
malnourished drinkers show the depressed pattern.

The effect also depends on the amount and duration of exposure.18 A narrow set of tests
may miss subtle changes in the white cell differential, such as relative lymphocytosis with
neutropenia, which a falling total count does not reveal.16

To our knowledge, no published community-based study has examined CK-MB, renal
biochemical markers and a full haematological panel together in adult alcohol consumers in
Oye - EKiti. This study compared serum CK-MB, renal biochemical markers (urea, creatinine,
uric acid, electrolytes and eGFR) and haematological parameters between alcohol consumers
and non-consumers in Oye-EKiti, Ekiti State, Nigeria.

II. METHODOLOGY

A. Study Design

This was a comparative cross-sectional study of alcohol consumers and non-consumers in
Oye-Ekiti, Ekiti State, carried out over five months, from January to May 2026. Participants
were recruited purposively from motor parks, beer parlours, palm wine tapping points and
community gatherings. Oye-Ekiti is the administrative headquarters of Oye Local
Government Area (LGA) in south-western Nigeria. The town was chosen because few
community-based studies have examined alcohol-related organ damage in the rural and
semi-urban parts of Ekiti State, and because it gave access to students, commercial drivers
and motorcycle riders who drink locally produced spirits such as ‘pelebe’ and ogogoro.

B. Ethical Approval and Informed Consent

Ethical approval was obtained from the Research Ethics Committee of the Ekiti State Ministry
of Health, Ado-Ekiti (EKHREC/EA/U/206) and the College of Medicine Research Ethics
Committee, Federal University Oye-Ekiti (FUO/COMREC/MLS/2026/076). Before any data or
samples were collected, the purpose, procedures, risks and benefits of the study were
explained to each participant in English or Yoruba, and written informed consent was
obtained from all participants. Confidentiality and anonymity were maintained throughout,
participants were free to withdraw at any time without penalty, and the study followed the
principles of the Declaration of Helsinki.

C. Sample Size

A minimum sample size of 70 participants was required, based on a prevalence of 23.9%
for alcohol consumption in Ekiti State reported by Usman et al. (2024).2° To compensate for
possible non response and to improve the precision of the study, the sample size was
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increased to 100 participants. Hence, a total of 100 subjects were recruited, comprising 50
alcohol consumers who served as the test group and 50 apparently healthy non-consumers,
matched for age and sex, who served as control subjects.

D. Study Participants

A total of one hundred (100) adults aged 18 to 60 years who lived in Oye-Ekiti were
recruited, comprising fifty (50) alcohol consumers (test group) and fifty (50) non-consumers
(control group). They included commercial drivers, motorcycle riders, university students
and labourers, and both men and women were enrolled. Alcohol consumers were individuals
who reported regular, long-term intake of alcoholic beverages, including commercial beers,
spirits and local brews such as ogogoro or palm wine, for at least two years.

Non-consumers reported no history of alcohol intake, or only very occasional and negligible
intake, and were selected to match the consumers as closely as possible by age and sex.
Individuals with known chronic conditions such as diabetes mellitus, hypertension, or
established chronic kidney or heart disease were excluded. Others excluded were those
taking medicines known to affect cardiac, renal or haematological parameters (for example
diuretics, nephrotoxic drugs or chemotherapy), pregnant or lactating women, and anyone
who declined to give consent.

E. Data Collection and Laboratory Analysis

A semi-structured, interviewer-administered questionnaire was used to collect socio-
demographic data (age, sex, occupation, educational level and marital status), the pattern
of alcohol consumption (duration, frequency, type of beverage and quantity per sitting),
medical history (renal disease, diabetes mellitus and malignancy), cigarette smoking,
previous blood transfusion and family history of relevant conditions. Weight was measured
using a weighing balance to the nearest 0.1 kg with participants in light clothing, and height
to the nearest 0.1 cm with a studio meter.

Waist and hip circumference were measured using a tape rule. After at least five minutes of
seated rest, systolic and diastolic blood pressure were measured on the left arm with a
validated electronic monitor (Omron M X2 Basic, Omron Health Care Co. Ltd, Kyoto, Japan).
Venous blood (10 mL) was drawn from the cubical fossa by a qualified Medical Laboratory
Scientist under aseptic conditions, with a tourniquet on the upper arm. Five (5) mL was
dispensed into a plain bottle and 5 mL into an EDTA bottle. The plain sample was allowed
to clot and was centrifuged at 3,000 rpm for 5 minutes, and the serum was separated and
stored at —20 °C until analysis. The EDTA samples were mixed gently by inversion and
analysed within 4 hours of collection.

Serum urea (urease-Berthelot method), ?' creatinine (modified Jaffe method) 22 and uric
acid (uricase-peroxidase method) 23 were measured on a Chemray Rayto 240 automated
chemistry analyser with Agappe reagents (Agappe Diagnostics Ltd, Kerala, India), following
the manufacturer’s instructions.

The eGFR was calculated manually from serum creatinine, expressed in mL/min/1.73 m?2,
Serum CK-MB was measured by fluorescence immunoassay on the Finecare™ FIA Meter
(Guangzhou Wondfo Biotech Co., Ltd).?* the meter reported CK-MB in ng/mL from the lot-
specific calibration. Serum sodium, potassium and chloride were determined on a Q-LYTE
60 ion-selective electrode analyser after two-point calibration with standards A and B.?> A
full blood count was run on a Sysmex XN-1000 analyser (Sysmex Corporation, Japan), 26
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which gave haemoglobin (Hb), PCV, red blood cell (RBC) count, white blood cell (WBC) count
with differential, platelet count, MCV, MCH and mean corpuscular haemoglobin
concentration (MCHC).

Control samples were run with every batch and checked against the manufacturers’ ranges
before results were accepted. For CK-MB, the internal control line of each test cartridge was
verified, and external control material of known concentration was run with each new
reagent lot and at regular intervals. Daily internal quality control on the Sysmex XN-1000
used XN-CHECK material.

F. Statistical Analysis

Data were analysed with the Statistical Package for the Social Sciences (SPSS) version 27.0.
Categorical variables were compared with the chi-square test, or with Fisher’s exact test
when expected cell counts were below 5. The independent-samples t-test was used to
compare means between the two groups, and one-way analysis of variance (ANOVA) was
used to compare variables across categories of alcohol quantity per sitting. Results were
expressed as mean + standard deviation (SD), and p < 0.05 was considered statistically
significant. The findings were presented in tables.

III. RESULTS

A. Socio demographic characteristics of the study participants

Table 1 shows the socio demographic characteristics of the 100 participants by study group.
Alcohol consumption was significantly associated with sex, occupation and educational level,
but not with age, marital status or ethnicity. Consumers made up a higher proportion of
males (46/81, 56.8%) than females (4/19, 21.1%; Fisher’s exact test, p = 0.009). The
proportion of consumers did not differ significantly across age groups (range 40.9% to
58.8% among those aged 20 years and above; x2 = 3.441, p = 0.487), and was higher,
though not significantly, among married (34/58, 58.6%) than single participants (16/42,
38.1%; p = 0.068).

Occupation showed the strongest association (x2 = 31.791, p < 0.001): 85.7% of transport
workers (30/35) were consumers, compared with 28.6% of students (6/21) and 25.8% of
skilled or technical workers (8/31). Consumers were also proportionally more common
among participants with secondary education (28/40, 70.0%) than those with tertiary
education (19/53, 35.8%; x2 = 12.312, p = 0.006). Ethnicity was not significantly
associated with alcohol use (x2 = 3.342, p = 0.188).

Table 1: Socio demographic characteristics of the study participants by group

Variable Category Alcohol Non- Test statistic p-value

consumer’ consumers n

s n (%) (%) (n =
(n = 50) 50)
Sex Male 46 (56.8) 35 (43.2) Fisher’'s exact  0.009*
Female 4 (21.1) 15 (78.9)
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Age <20 2 (100.0) 0 (0.0) X2 = 3.441 0.487
(years)
20-29 9 (40.9) 13 (59.1)
30-39 17 (51.5) 16 (48.5)
40-49 12 (46.2) 14 (53.8)
>50 10 (58.8) 7 (41.2)
Marital Single 16 (38.1) 26 (61.9) Fisher’s exact 0.068
status
Married 34 (58.6) 24 (41.4)
Occupatio Student 6 (28.6) 15 (71.4) X2 =31.791 <0.001*
n

Transport workers 30 (85.7) 5 (14.3)

Skilled/technical 8 (25.8) 23 (74.2)
workers
Business/trading 4 (36.4) 7 (63.6)
Farming 2 (100.0) 0 (0.0)
Education = No formal education 1 (100.0) 0 (0.0) X2 =12.312 0.006%*
al level
Primary 2 (33.3) 4 (66.7)
Secondary 28 (70.0) 12 (30.0)
Tertiary 19 (35.8) 34 (64.2)
Ethnicity Yoruba 40 (46.5) 46 (53.5) X2 = 3.342 0.188
Igbo 9 (69.2) 4 (30.8)
Hausa 1 (100.0) 0 (0.0)

*Statistically significant at p < 0.05. Values are frequencies, with percentages within each
category in parentheses. Fisher's exact test was used when >20% of cells had expected
frequencies below 5 or when any expected cell count was below 5; x2: Pearson chi-square.
Transport workers include bike riders and drivers; skilled/technical workers include
bricklayers, welders, engineers, painters, mechanics, quality surveyors and public servants.

B. Anthropometric measurements and blood pressure of alcohol consumers and non-
consumers

Table 2 compares the anthropometric and blood pressure measurements of alcohol
consumers and non-consumers using the independent-samples t-test. Waist circumference
was the only measure that differed significantly between the groups, being greater in
consumers than in non-consumers (86.88 £ 16.17 vs 76.96 £ 20.92 cm; mean difference
9.92 cm, t = 2.653, p = 0.009). Height (166.76 £ 11.03 vs 164.70 £ 8.73 cm; t = 1.036,
p = 0.303), weight (75.14 + 13.60 vs 79.40 + 10.08 kg; t = —1.780, p = 0.078), hip
circumference (94.26 £ 11.25 vs 87.94 £ 37.15cm; t = 1.151, p = 0.252), systolic blood
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pressure (119.68 + 15.15 vs 117.88 £ 17.95 mmHg; t = 0.542, p = 0.589) and diastolic
blood pressure (80.26 £ 11.16 vs 80.68 £ 11.99 mmHg; t = —0.181, p = 0.856) did not
differ significantly.

Table 2: Independent-samples t-test comparison of anthropometric and blood pressure
measurements between alcohol consumers and non-consumers

Variable Alcohol Non- Mean t-value p-value

consumers consumers differenc

Mean = SD Mean * SD e
(n = 50) (n = 50)

Height (cm) 166.76 = 164.70 % 2.06 1.036 0.303
11.03 8.73

Weight (kg) 75.14 + 79.40 £ -4.26 —-1.780 0.078
13.60 10.08

Waist circumference 86.88 = 76.96 = 9.92 2.653 0.009*

(cm) 16.17 20.92

Hip circumference 94.26 £ 87.94 £ 6.32 1.151 0.252

(cm) 11.25 37.15

Systolic BP (mmHg) 119.68 = 117.88 % 1.80 0.542 0.589
15.15 17.95

Diastolic BP (mmHg) 80.26 + 80.68 £ -0.42 —-0.181 0.856
11.16 11.99

C. Alcohol consumption pattern and lifestyle characteristics of the study participants

Table 3 describes the pattern of alcohol use and the lifestyle characteristics of the two groups.
All 50 consumers reported alcohol use and all 50 non-consumers reported none (Fisher’s
exact test, p < 0.001). Most consumers (33/50, 66.0%) had drunk alcohol for more than
10 years, 9 (18.0%) for 1 to 5 years, 4 (8.0%) for 6 to 10 years and 3 (6.0%) for less than
1 year, and the duration was other or unclear for 1 (2.0%). Sixteen consumers (32.0%)
drank daily and 19 (38.0%) drank occasionally. Most consumers (35/50, 70.0%) took 1 to
2 drinks per sitting, while 6 (12.0%) took 3 to 4 drinks and 9 (18.0%) took more than 4.
Spirits (32/50, 64.0%), beer (28/50, 56.0%), palm wine (26/50, 52.0%) and local alcoholic
beverages (14/50, 28.0%) were each reported significantly more often by consumers (all p
< 0.001).

Regular physical exercise was less common among consumers than non-consumers (19/50,
38.0% vs 34/50, 68.0%; p = 0.005), whereas smoking status, history of cardiovascular
disease, diagnosis of diabetes and current medication use did not differ significantly between
the groups (all p > 0.05).
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Table 3: Patterns of alcohol consumption and lifestyle characteristics by study group

Variable

Alcohol

consumption

Duration of

alcohol use

Frequency of

alcohol use

Beer

consumption

Palm wine

consumption

Spirits
(gin/vodka)

Local alcoholic

beverages

Average drinks

per sitting

Smoking status

CRSIJ26000509

Category

Yes

No

<1 year

1-5 years
6-10 years
>10 years
Other/unclear

Daily

Occasionally

Yes

No

Yes

No

Yes

No

Yes

No
1-2 drinks

3-4 drinks
>4 drinks
None

Yes

Alcohol
consumer’s
n (%) (n =

50)
50 (100.0)

0 (0.0)
3 (6.0)

9 (18.0)
4 (8.0)
33 (66.0)
1 (2.0)
16 (32.0)

19 (38.0)
28 (56.0)

22 (44.0)
26 (52.0)

24 (48.0)
32 (64.0)

18 (36.0)
14 (28.0)

36 (72.0)
35 (70.0)

6 (12.0)
9 (18.0)
0 (0.0)
7 (14.0)

Non-
consumers
n (%) (n =

50)

0 (0.0)

50 (100.0)
0 (0.0)

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

0 (0.0)
0 (0.0)

50 (100.0)
0 (0.0)

50 (100.0)
0 (0.0)

50 (100.0)
0 (0.0)

50 (100.0)
0 (0.0)

0 (0.0)
0 (0.0)
50 (100.0)
4 (8.0)

Test

statistic

Fisher’s

exact

Fisher’s

exact

Fisher’s

exact

Fisher’s

exact

Fisher’s

exact

X2 =
100.000

Fisher’s

exact

COSMO RESEARCH AND SCIENCE INTERNATIONAL JOURNAL

p-value

<0.001

*

<0.001

<0.001

<0.001

<0.001

<0.001

*

0.525
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No 43 (86.0) 46 (92.0)
Regular physical Yes 19 (38.0) 34 (68.0) Fisher’s 0.005%*
exercise exact
No 31 (62.0) 16 (32.0)
Cardiovascular  Yes 3 (6.0) 5 (10.0) Fisher’s 0.715
disease history exact
No 47 (94.0) 45 (90.0)
Diabetes Yes 0 (0.0) 1(2.0) Fisher’s 1.000
diagnosis exact
No 50 (100.0) 49 (98.0)
Current Yes 16 (32.0) 12 (24.0) Fisher’s 0.504
medication use exact
No 34 (68.0) 38 (76.0)
D. Serum CK-MB and renal biochemical markers of alcohol consumers and non-

consumers

Figure 1 shows a clear difference in serum CK-MB between the two groups. The mean was
approximately 5.32 ng/mL (95% CI 5.05 to 5.58 ng/mL) in alcohol consumers and
approximately 1.68 ng/mL (95% CI 1.40 to 1.96 ng/mL) in non-consumers. As shown in
Table 4, consumers had a markedly higher mean CK-MB (5.317 £ 0.957 vs 1.680 £ 0.981
ng/mL), and the difference was statistically significant (t = 18.767, p < 0.001). As shown
in Table 5, alcohol consumption was significantly associated with changes in the renal
biochemical parameters. Consumers had significantly higher serum urea (3.254 £ 0.537 vs
2.982 £ 0.474 mmol/L; t = 2.686, p = 0.008) and creatinine (65.100 + 11.543 vs 53.560
+ 7.804 ymol/L; t = 5.856, p < 0.001). Their mean eGFR was significantly lower (118.731
+ 12.285 vs 124.475 + 10.534 mL/min/1.73 m2; t = —2.510, p = 0.014), and serum uric
acid was also significantly lower (0.346 £ 0.137 vs 0.428 £ 0.143 mmol/L; t = —2.925, p

= 0.004).

6.00

5.00

300

2.00

Average serum CK-MB (ng/inL)

100

0.00

1

Alcohol consumers

Test/Control

Esror Bars: 95% CI

1

Mon-alcohel consumers

Figure 1: Serum level of creatine kinase-MB (CK-MB) among study participants
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Table 4: Comparison of serum creatine kinase-MB (CK-MB) levels between alcohol consumers and
non-consumers

Variable Alcohol consumers Mean Non-consumers Mean * t-value p-value
+ SD (n = 50) SD (n = 50)

CK-MB 5.317 £ 0.957 1.680 + 0.981 18.767 <0.001

(ng/mL) *

Table 5: Independent-samples t-test comparison of urea, creatinine, eGFR and uric acid between
alcohol consumers and non-consumers

Variable Alcohol consumers Non-consumers t-value p-value
Mean + SD (n = 50) Mean + SD (n = 50)
Urea (mmol/L) 3.254 £ 0.537 2.982 £ 0.474 2.686 0.008*
Creatinine 65.100 + 11.543 53.560 £ 7.804 5.856 <0.001*
(pmol/L)
eGFR 118.731 £ 12.285 124.475 + 10.534 -2.510 0.014%*
(mL/min/1.73 m?2)
Uric acid (mmol/L) 0.346 £ 0.137 0.428 + 0.143 —-2.925 0.004*
E. Hematological parameters of alcohol consumers and non-consumers

Table 6 compares the hematological parameters of the two groups. Consumers had
significantly higher PCV (42.72 £+ 3.83% vs 39.80 £ 3.90%; t = 3.777, p < 0.001),
hemoglobin (14.27 + 1.27 vs 13.31 £ 1.33 g/dL; t = 3.684, p < 0.001) and RBC count
(4.75 £ 0.42 vs 4.41 £ 0.45 x1012/L; t = 3.818, p < 0.001). Their WBC count was
significantly lower (4.14 £ 2.11 vs 5.01 £ 1.32 x109/L; t = —2.465, p = 0.015).

In the differential count, neutrophils (30.10 £ 10.11% vs 52.04 £ 11.84%; t = —=9.965, p
< 0.001) and monocytes (0.62 £ 1.76% vs 3.78 £ 2.21%; t = —=7.917, p < 0.001) were
significantly lower in consumers, while lymphocytes (62.82 £ 11.92% vs 40.62 + 12.64%;
t = 9.035, p < 0.001) and eosinophils (6.10 £ 9.46% vs 3.18 £ 3.29%; t = 2.062, p =
0.042) were significantly higher. Platelet count was significantly lower in consumers (234.34
+ 26.67 vs 248.86 £ 28.70 x10°/L; t = —-2.621, p = 0.010). MCV, MCH, MCHC and basophils
did not differ between the groups (p > 0.05).

Table 6: Independent-samples t-test comparison of hematological parameters between alcohol
consumers and non-consumers

Variable Alcohol Non-consumers Mean t-value p-value
consumers Mean Mean = SD (n = differ
+ SD (n = 50) 50) ence
PCV (%) 42.72 £ 3.83 39.80 = 3.90 2.92 3.777 <0.001*
Hb (g/dL) 14.27 +£ 1.27 13.31 +£ 1.33 0.96 3.684 <0.001*
RBC (x1012/L) 4,75 £ 0.42 4.41 £ 0.45 0.33 3.818 <0.001*
WBC (x109/L) 4,14 £ 2.11 5.01 £ 1.32 -0.87 —-2.465 0.015%*
MCH (pg) 30.06 = 0.21 30.17 £ 0.66 -0.12 | —-1.196 0.235
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Neutrophils (%) 30.10 + 10.11 52.04 + 11.84 -21.9  -9.965 <0.001*
4

Lymphocytes (%) 62.82 + 11.92 40.62 + 12.64 22.20  9.035 <0.001*

Monocytes (%) 0.62 + 1.76 3.78 £ 2.21 -3.16 | -7.917 <0.001*

Eosinophils (%) 6.10 £ 9.46 3.18 + 3.29 2.92 2.062 0.042%*

Basophils (%) 0.36 + 0.53 0.38 + 0.49 -0.02 -0.197 0.844

Platelets (x109/L) 234.34 £ 26.67 248.86 £ 28.70 -14.5 -2.621 0.010%*
2

MCV (fL) 89.99 + 1.58 90.34 + 5.01 -0.35 -0.474 0.637

MCHC (g/dL) 33.41 £ 0.59 33.49 + 1.87 -0.08 —-0.296 0.768

F. Serum electrolytes of alcohol consumers and non-consumers

Table 7 compares serum electrolyte levels between the two groups. All three electrolytes
were significantly higher in consumers: sodium 138.880 + 2.256 vs 134.260 += 2.423
mmol/L (t = 9.869, p < 0.001), potassium 3.932 £ 0.467 vs 3.320 £ 0.375 mmol/L (t =
7.223, p < 0.001) and chloride 98.680 + 2.832 vs 97.380 £ 2.490 mmol/L (t = 2.438, p =
0.017). The difference was smaller for chloride than for sodium and potassium.

Table 7: Serum electrolyte levels (sodium, potassium and chloride) in alcohol consumers and non-

consumers

Variable Alcohol consumers Non-consumers t-value p-value
Mean + SD (n = 50) Mean = SD (n = 50)

Sodium 138.880 = 2.256 134.260 + 2.423 9.869 <0.001*
(mmol/L)
Potassium 3.932 £ 0.467 3.320 £ 0.375 7.223 <0.001*
(mmol/L)
Chloride 98.680 + 2.832 97.380 £ 2.490 2.438 0.017*
(mmol/L)

G. Analysis of variance of CK-MB, renal biochemical markers and hematological

parameters by quantity of alcohol consumed per sitting

Table 8 shows the one-way ANOVA relating CK-MB, renal biochemical markers and
hematological parameters to the number of drinks taken per sitting. CK-MB differed
significantly across the groups (F = 115.395, p < 0.001): it was lowest in non-drinkers (1.68
£ 0.98 ng/mL) and between 5.13 and 5.37 ng/mL in the three drinking categories (5.34 %
0.98,5.13 £ 1.04 and 5.37 £ 0.92 ng/mL for 1-2, 3-4 and more than 4 drinks, respectively).
Creatinine also differed (F = 12.126, p < 0.001), from 53.56 = 7.80 pmol/L in non-drinkers
to 69.33 £ 12.45 pmol/L in those taking more than 4 drinks, as did uric acid (F = 3.846, p
= 0.012), which was highest in non-drinkers (0.43 £ 0.14 mmol/L). Urea (F = 2.534, p =
0.061) and eGFR (F = 2.289, p = 0.083) did not differ significantly, although consumers
tended to have slightly higher urea and lower eGFR.

Among the hematological parameters, PCV (F = 4.747, p = 0.004), hemoglobin (F = 4.456,
p = 0.006) and RBC count (F = 4.798, p = 0.004) were significantly different across the
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groups, all being higher in drinkers than in non-drinkers. WBC count differed significantly (F
= 2.917, p = 0.038) and fell from 5.01 £ 1.32 x10°/L in non-drinkers to 3.48 £ 1.15 x109/L
in those taking more than 4 drinks. Neutrophil percentage fell from 52.04 £ 11.84% in non-
drinkers to about 30% in drinkers (F = 32.508, p < 0.001), whereas lymphocyte percentage
rose from 40.62 + 12.64% to 67.22 £ 8.91% in those taking more than 4 drinks (F =
30.032, p < 0.001). Monocyte percentage was much lower in drinkers (F = 20.990, p <
0.001), and eosinophil percentage differed significantly (F = 5.216, p = 0.002), with the
highest mean (13.83 £ 14.91%) in the 3-4 drinks group. MCH (F = 0.542, p = 0.654),
basophils (F = 2.445, p = 0.069), platelets (F = 2.462, p = 0.067), MCV (F = 0.216, p =
0.885) and MCHC (F = 0.297, p = 0.828) did not differ significantly.

Table 8: Analysis of variance of CK-MB, renal biochemical markers and hematological parameters by
number of drinks per sitting

Variables Non- 1-2 3-4 >4 F-value p-value

drinkers drinks (n drinks (n drinks (n

(n = 50) = 35) = 6) = 9)

Cardiac and renal parameters (mean £ SD)

CK-MB (ng/mL) 1.68 + 5.34 + 5.13 % 5.37 115.395 <0.001*
0.98 0.98 1.04 0.92

Urea (mmol/L) 2.98 £ 3.27 £ 3.12 £ 3.28 £ 2.534 0.061
0.47 0.47 0.44 0.83

Creatinine 53.56 £ 64.29 + 63.50+ 69.33 & 12.126 = <0.001*

(umol/L) 7.80 11.69 9.42 12.45

eGFR 12447 + 117.88 £ 121.14 120.45 2.289 0.083

(mL/min/1.73 10.53 13.19 + 9.57 + 10.82

m?2)

Uric acid 0.43 + 0.37 = 0.27 = 0.32 + 3.846 0.012%*

(mmol/L) 0.14 0.15 0.08 0.10

Haematological parameters (mean £ SD)

PCV (%) 39.80 + 42.77 £  43.17 £ 4222 % 4.747 0.004*
3.90 3.77 4.12 4.32

Hb (g/dL) 13.31 + 14.25 + 1440+ 14.26 £ 4.456 0.006%*
1.33 1.25 1.35 1.44

RBC (x1012/L) 4.41 + 4.74 + 4.80 + 4,73 + 4.798 0.004*
0.45 0.42 0.45 0.48

WBC (x109/L) 5.01 + 4.40 + 3.60 = 3.48 + 2.917 0.038%*
1.32 2.39 1.04 1.15

MCH (pg) 30.17 £ 30.05 = 30.00 £ 30.12 + 0.542 0.654
0.66 0.24 0.00 0.11
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Neutrophils (%) 52.04 = 29.80 = 31.50+  30.33 £ 32.508 <0.001*

11.84 9.15 16.96 9.45

Lymphocytes 40.62 = 63.43 = 52.67 + 67.22 % 30.032 <0.001*

(%) 12.64 10.96 16.95 8.91

Monocytes (%) 3.78 £ 0.57 £ 1.33 0.33 £ 20.990 <0.001*
2.21 1.90 2.16 0.50

Eosinophils (%) 3.18 = 5.80 = 13.83 % 2.11 £ 5.216 0.002%*
3.29 8.83 14.91 3.76

Basophils (%) 0.38 £ 0.40 = 0.67 = 0.00 = 2.445 0.069
0.49 0.55 0.52 0.00

Platelets 248.86 £ 232.86 £ 242.50 234.67 2.462 0.067

(x109/L) 28.70 28.34 + 22.30 £ 23.90

MCV (fL) 90.34 + 90.18 £ 89.92+ 89.27 £ 0.216 0.885
5.01 0.74 0.21 3.50

MCHC (g/dL) 33.49 £ 33.32 £ 33.36 £  33.79 £ 0.297 0.828
1.87 0.06 0.08 1.39

Values are significantly different at p < 0.05. CK-MB: creatine kinase-MB; eGFR: estimated
glomerular filtration rate; PCV: packed cell volume; Hb: hemoglobin concentration; RBC:
red blood cell count; WBC: white blood cell count; MCH: mean corpuscular hemoglobin;
MCV: mean corpuscular volume; MCHC: mean corpuscular hemoglobin concentration; SD:
standard deviation.

Iv. DISCUSSION

A. Discussion of the Study

This study compared serum CK-MB, renal biochemical markers, electrolytes and
haematological parameters between alcohol consumers and non-consumers in Oye-EKiti.
Serum CK-MB was markedly higher in consumers than in hon-consumers. This agrees with
the cardiovascular effects of alcohol described in the American Heart Association statement,
particularly the association between heavy alcohol consumption and myocardial
dysfunction.8 However, CK-MB is not completely cardiac specific and may also rise with
skeletal muscle injury.12 The finding may therefore reflect increased release of enzyme
from cardiac or skeletal muscle associated with alcohol exposure, but CK-MB elevation alone
cannot establish myocardial injury or myocardial infarction. The renal findings also differed
significantly. Consumers had higher mean urea and creatinine and a lower eGFR, consistent
with evidence linking alcohol exposure to alterations in renal haemodynamic and function.15
They are also broadly consistent with Joo et al., who reported an association between certain
patterns of alcohol consumption and progression of chronic kidney disease.27 Although
eGFR was lower in consumers, the values remained within a generally preserved range,28
which suggests a difference in renal filtration rather than established chronic kidney disease.
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Serum uric acid showed the opposite pattern, being significantly lower in consumers (0.346
£ 0.137 vs 0.428 £+ 0.143 mmol/L; p = 0.004). This differs from the commonly reported
association between alcohol consumption and hyperuricaemia.29 Kawamoto et al., however,
showed that the relationship between alcohol, uric acid and renal function is more complex
and may vary with drinking pattern and renal handling.30 The lower uric acid here may
reflect drinking pattern, diet, renal urate handling, hydration status or other characteristics
of the study population. None of these was directly assessed, so they cannot be established
as explanations.

Sodium, potassium and chloride were significantly higher in consumers, which differs from
the electrolyte disturbances commonly associated with alcohol-induced diuresis.15 the
simultaneous rise in PCV, haemoglobin and red cell count raises the possibility that relative
haemo concentration contributed to the higher electrolyte concentrations. This remains only
a possible explanation, because hydration status was not directly examined.

The haematological findings were mixed. Consumers had higher PCV, haemoglobin and red
cell count, but lower white cell, neutrophil, monocyte and platelet counts, with higher
lymphocyte and eosinophil percentages. The lower white cell, neutrophil and platelet counts
are broadly consistent with the haematological alterations reported by Maduka and Onuoha
among alcohol consumers in Bayelsa State, 31 and are compatible with those reported by
Oke et al. among chronic consumers in Akure, Southwest Nigeria.32 In contrast, the higher
PCV and haemoglobin here differ from the lower PCV reported by Oke et al., 32 which
suggests that factors such as hydration status may have influenced the red cell findings.

Across categories of drinks per sitting, CK-MB, creatinine, uric acid, PCV, haemoglobin, red
cell count, white cell count, neutrophils and lymphocytes differed significantly, whereas
urea, eGFR, platelet count and the red cell indices did not. The relationship between alcohol
consumption and these laboratory parameters was therefore not uniform across markers.
Overall, the findings show significant differences in selected cardiac, renal, electrolyte and
haematological parameters between consumers and non-consumers. Some are consistent
with previous evidence and others differ from commonly reported patterns.

B. Strength and Weaknesses of the Study

The study recruited participants from motor parks, beer parlours, and palm wine tapping
points and community gatherings. This community-based approach reached habitual and
occupational drinkers who may be under-represented in hospital-based or campus-based
studies. Cardiac, renal, electrolyte and haematological markers were measured in the same
individuals, and testing was done on automated analysers with internal quality control on
each batch and daily XN-CHECK controls for the full blood count. Alcohol exposure was self-
reported and was not checked against objective markers such as gamma-glutamyl
transferees (GGT), carbohydrate-deficient transferrin (CDT) or phosphatide ethanol (PEth).
Hydration status was not assessed, troponins were not measured alongside CK-MB.

C. Implications of the Findings of the Study

Regular alcohol consumers may benefit from routine health assessment that includes
cardiovascular, renal and haematological parameters where clinically indicated. Periodic
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measurement of serum creatinine, urea and eGFR should be considered in people who drink
heavily or frequently, so that biochemical changes are picked up early. Alcohol education
and risk-reduction programmes should be strengthened among groups with high exposure,
notably students, commercial drivers and motorcycle riders. This study adds local data from
Oye-Ekiti on an integrated cardiac, renal, electrolyte and haematological profile in drinkers
drawn from occupational and social groups that laboratory-based alcohol research often
misses. Future studies should confirm self-reported alcohol exposure with objective markers
such as GGT, CDT or PEth.

V. CONCLUSION

This study found significant differences in selected cardiac, renal, electrolyte and
haematological parameters between alcohol consumers and non-consumers in Oye-EKkiti.
Consumers had higher serum CK-MB, urea and creatinine and a lower eGFR, together with
significant differences in sodium, potassium and chloride and in several haematological
parameters, particularly WBC, neutrophils, lymphocytes, monocytes and platelets. The
lower uric acid and the higher PCV, haemoglobin, RBC count and electrolytes in consumers
differed from some commonly reported patterns and may reflect hydration status and other
features of this population. The findings indicate an association between alcohol
consumption and altered laboratory parameters across several systems, while the cross-
sectional design limits causal interpretation.

RECOMMENDATIONS

Regular alcohol consumers should undergo periodic health screening incorporating renal
parameters and cardiovascular enzymes to detect subclinical organ dysfunction early.
Alcohol risk-reduction and educational interventions should be prioritized among high-
exposure occupational groups, particularly commercial drivers and motorcycle riders in
community settings. Future studies should confirm self-reported alcohol intake using
objective biomarkers such as GGT, CDT, or PEth while evaluating cardiac troponins alongside
CK-MB to clarify the nature of muscle involvement. Finally, longitudinal designs with direct
assessment of hydration status are recommended to establish causal relationships and
validate these multi-system alterations.
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ABBREVIATIONS

ANOVA: analysis of variance

ASSIST: Alcohol, Smoking and Substance Involvement Screening Test
BP: blood pressure

CDT: carbohydrate-deficient transferrin

CI: confidence interval

CK-MB: creatine kinase-MB

eGFR: estimated glomerular filtration rate

EDTA: ethylenediaminetetraacetic acid

FIA: fluorescence immunoassay

GGT: gamma-glutamyl transferase

Hb: haemoglobin

LGA: Local Government Area

MCH: mean corpuscular haemoglobin

MCHC: mean corpuscular haemoglobin concentration
MCV: mean corpuscular volume

PCV: packed cell volume
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PEth: phosphatidylethanol

POD: peroxidase

RBC: red blood cell

SD: standard deviation

SPSS: Statistical Package for the Social Sciences
WBC: white blood cell

WHO: World Health Organization
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