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Abstract

Background of study: Parameters such as blood-urea
nitrogen, creatinine, uric acid, and electrolytes are good
biomarkers of renal function, which could be
considered as suitable prognostic indicators of renal
diseases.

Aim: This study aimed at assessing the renal
biomarkers of renal function in leprosy patients at
Ossiomo-Ogan, Edo State, Nigeria.

Materials and methods: The study was conducted at
the Leprosy Rehabilitation Centre, Ossiomo-Ogan, in
Edo State, Nigeria, between April and December 2021.
This study included 108 people between the ages of 18
and 60 (57 leprosy patients and 51 controls).Parameters
such as urea, creatinine, chloride, potassium, sodium,
and bicarbonate were assayed using standard methods.
The data obtained were summarized using the mean
and standard deviation. Comparative analysis was done
using an independent sample t-test, while correlation
tests were done using Pearson's bivariate correlation
test. The level of significance was setat p 0.05.

Results: Serum levels of potassium and chloride were
significantly elevated in leprosy patients compared with
the controls (p<0.05). However, no significant
differences were observed in sodium and bicarbonate
between leprosy patients and controls (p > 0.05).
Findings also indicated no significant differences in
serum levels of urea (p = 0.292) and creatinine (p =
0.790) between leprosy patients and control subjects.
Age, BMI, blood pressure parameters, urea, creatinine,
and electrolytes in both leprosy patients and controls
also indicated no significant correlation.

Conclusion: No significant difference in renal function
was observed between leprosy patients and non-
leprosy-affected individuals. However, the levels of
serum urea and creatinine are high, which indicate renal
involvement among the leprosy patients. There isa need
to analyze renal biomarkers (urea, creatinine
electrolytes) as part of routine medical examinations
among leprosy patients to prevent renal failure.
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Introduction

Leprosy is also referred to as Hansen's disease. It is a
chronic granulomatous infection generally caused by
Mycobacterium leprae and Mycobacterium
lepromatosis, both of which primarily affect the skin
and peripheral nerves. The disease is diagnosed on the
basis of three criteria: characteristic skin lesions in
association with thickened nerves; a demonstration of
acid-fast bacilli in slit skin smears; and the
histopathology of skin biopsies” Leprosy is of great
concern in the medical community. This disease is not
highly contagious, contrary to popular belief, and
treatment is readily available® Through awareness and
early medical intervention, significant reduction of
disability in the eyes, hands, and feet is possible.
Relapses tend to be rare, but any damage caused by
neuropathy is irreversible and may require lifelong
care® Many medical publications have extensively
reported renal functional impairment in leprosy
patients in the recent past'” The impairment has been
alleged to be due to Erythema nodosum leprosum
(ENL) ¥ Mitsuda and Ogawa’ were the first workers to
report renal lesions in leprosy. Glomeruli injury has
been described in histology findings in leprosy
patients, with progressive mesangial
glomerulonephritis being the most common lesion®**
Many other kinds of glomerulonephritis have also
been described” ™ ** **, The exact pathogenesis of
renal lesions in leprosy is still uncertain® The bacteria
do not seem to be directly involved in the renal lesions”
although they have been detected in the glomeruli and
renal parenchyma of some patients™** The glomerular
lesion is probably caused by immune complexes,
which develop during the reactional states, mainly in
Erythema nodosum leprosum?

The prevalence of glomerulonephritis has been
reported as ranging from 6 to 50% in leprosy patients™
Amyloidosis, with an incidence ranging from 2 to
55% is attributed to chronic granulomatous reactions
caused by Mycobacterium leprae® and manifested
mainly by elevated proteinuria® It may progress to
chronic renal failure, which is one of the causes of
death in leprosy”™ Parameters such as blood-urea
nitrogen, creatinine, uric acid, and electrolytes are
good biomarkers of renal function, which could be
considered as suitable prognostic indicators of renal
diseases. Many works have been done on leprosy, but
few have actually described renal involvement in the
study area (Ossiomo-Ogan, Edo State, Nigeria),
without a view on electrolyte renal handling and serum
urea, hence the motivation and justification of this
study.

The aim of this study, therefore, is to assess some renal
biomarkers of renal function in leprosy patientsin
Ossiomo-Ogan, Edo State, Nigeria.

Materials and methods

The study was conducted at the Leprosy Rehabilitation
Centre, Ossiomo-OQgan, in Edo State, Nigeria, between
April and December 2021. The center is located at a
distance from the main village to prevent infected
individuals from mixing up with the healthy, non-infected
populace. The camp is provided with all the basic
amenities such as water, electricity, and health care
services to cater for the leprosy patients. The villagers at
Ossiomo-Ogan are predominantly farmers and petty
traders. The camp is secured, and all the activities
surrounding the rehabilitation of the infected persons are
done within the camp.

Study Design and Subject Selection

This is a case-control study design. The study subjects
include both male and female leprosy patients, while male
and female participants who have not been infected by
leprosy or lived with leprosy patients served as controls.
The leprosy subjects included those who were
undergoing treatments and those who were newly
diagnosed. The controls, however, were recruited from
the healthy population within the village and its environs.
This study included 108 people between the ages of 18
and 60 (57 leprosy patients and 51 controls).Excluded
from this study were those who were not diagnosed with
leprosy and those leprosy patients who have been
certified free from the disease. The personal consent of
individual participants was sought and obtained.

Questionnaire/Ethical Approval

An interviewer-administered, pre-tested, and structured
questionnaire was used to collect data from the patients.
The questionnaire consisted of questions designed to
elicit details about their personal data, including age, sex,
occupation, educational background, marital status,
medications, alcohol consumption, smoking habit,
duration of the disease, diet, physical activity, and
exercise, as well as the history of underlying diseases. The
Ethical Committee of the Ministry of Health, Edo State,
and leaders of the center approved this study (File
Number: HA-737/87; Date of Approval: April 15, 2021).
The head of the center was also informed of the nature of
the study, and his permission was sought and obtained
before the commencement of the study.
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Tobacco and alcohol intake

We assessed the alcohol intake and smoking history
by recording the types of alcohol the participants
consumed as well as the number of sticks of cigarettes
smoked daily.

Measurement of Anthropometric Indices and
Blood Pressure

Each participant's weight (in kilograms) and height (in
meters) were measured. A weighing balance was
utilized to measure weight in kilograms, and a
stadiometer was used to measure height in meters.
Body mass index (BMI) was calculated as the ratio of
weight to square of height (kg/m?). The normal range
for BMl is taken as 18-25 kg/m”.

Data Analysis

For continuous data, descriptive data was shown as
mean and standard deviation, and for categorical
variables, it was shown as a percentage. Comparative
analysis between variables was done using an
independent sample t-test. Correlation tests involving
two variables were done using Pearson's bivariate
correlation test. The test of significance was set at p <
0.05.

Sample Collection and Analysis

Five milliliters of blood were collected and dispensed
into a plain container. The non-anticoagulated blood
was allowed to clot, spun at 1500 rpm for 10 minutes,
and the supernatant serum was separated into sterile
tubes. The serum was stored at 20 C for up to 2 weeks
prior to analysis. Analysis for urea and creatinine was
done spectrophotometrically using commercially
purchased reagents from the Fortres company in the
United Kingdom. Electrolytes were analyzed using
the ion-selective electrode method.

Results

Table 1 shows the demographics, lifestyle, and clinical
characteristics of the study population. A total of 108
subjects were recruited for this study, including 51
uninfected controls and 57 patients living with leprosy.
The mean age of the participants was 58.75 years
(ranging from 22 to 96 years), with a SD of 14.72 years.
The healthy control group indicated a significantly
higher mean weight (62.58 + 10.38 kg) compared with
the leprosy patients (57.19 = 10.50 kg). On the other
hand, the leprosy patients indicated significantly
greaterage (63.65+ 16.19 years vs. 53.29+ 10.60 years)
and SBP (136.17 = 19.96 vs. 128.15 + 11.94 mmHgQ)
compared with the control. No significant differences
were observed in mean height, BMI, or DBP between
the two groups. Majority of the controls, 39.2%, were in
the age group 50-59 yrs., while most of the leprosy
patients, 59.6%, were in the age group 60 yrs. A greater
percentage of the participants were female (controls:
64.7%; leprosy patients: 50.9%). All (100%) of the
control subjects and 66.7% of the leprosy patients were
married. The majority of the control group (52.9%)
were employed, while most of the leprosy patients
(45.6%) were retirees. Regarding their smoking and
drinking habits, most of the participants were non-
smokers (control, 90.2; leprosy, 87.7%) and non-
alcoholics (control, 96.1%; leprosy, 71.9%). It is
noteworthy that 9.8% of the controls were moderate
smokers, 7% of the leprosy patients were mild smokers,
and 5.3% were heavy smokers. Similarly, 7.8% of the
controls were moderate drinkers; 19.3% of the leprosy
patients were mild drinkers, while 5.3% were heavy
drinkers. The majority of the participants (controls,
74.5 percent; leprosy patients, 66.7 percent) did not
engage in any exercise. Most of the participants
(controls, 80.4%; leprosy patients, 70.2%) were not on
any form of medication.

Table 2 shows the mean levels of serum electrolytes
among the study population. An independent sample t-
test indicated that the leprosy patients had significantly
higher mean serum levels of potassium (4.05 £ 0.62 vs.
3.81 £0.39 mmol/L; p <0.05) and chloride (104.45 *
3.64vs.102.0 £ 2.50 mmol/L; p< 0.001) compared with
the controls. In contrast, no significant differences were
observed in sodium (136.17 + 3.30 vs. 138.85 + 14.75
mmol/L) or bicarbonate (22.29 + 2.42 vs. 21.49 + 2.94
mmol/L) between the control and leprosy patients.

Table 3 shows the distribution of the incidences of
normal and abnormal statuses of the serum electrolytes
among the study population. Data shows that an equal
percentage (66.7%) of the control and leprosy patients
had normal sodium levels.
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Leprosy patients indicated a non-significantly
higher percentage (86%) of those with normal
potassium levels than the control group (82.4%).
There were higher percentages of the controls with
normal bicarbonate (37.3% vs. 24.6%) and
chloride levels (92.2% vs. 75.4%) than the leprosy
patients; however, none of these indicated
statistically significant differences. More of the
controls indicated ‘abnormally low' levels of
sodium (33.3% vs. 26.3%), potassium (17.6% vs.
10.5%), and chloride (3.9 vs. 1.8%) than the
leprosy patients. In contrast, there were more
leprosy patients with ‘abnormally low' bicarbonate
compared with the control group (71.9% vs.
62.7%). No significant percentage differences
were observed between the two groups for all
electrolytes. Higher incidences of ‘abnormally
high' sodium (7.0% vs. 0%), potassium (3.5% vs.
0%), bicarbonate (3.5% vs. 0%), and chloride
(22.8% vs. 3.9% p < 0.001) were observed between
the leprosy patients and the control.

Table 4 shows the correlation between serum urea,
creatinine levels, and electrolytes among leprosy
patients. Pearson's bivariate correlation test
indicated no significant relationship between the
serum urea level and sodium (p = 0.861),
bicarbonate (p = 0.561), or chloride (p = 0.331)
levels. In contrast, there was a significant negative
correlation between serum urea and potassium
levels. The higher the serum urea level of the
leprosy patients, the higher their serum potassium
concentration. On the other hand, there were no
significant relationships between serum creatinine
concentration and sodium (p =0.370), potassium (p
= 0.455), bicarbonate (p = 0.373), or chloride (p =
0.259).

Table 5 shows the correlation between age, BMI,
electrolytes, urea, and creatinine among the leprosy
patients. Pearson's bivariate correlation test
indicated no significant correlation between age
and sodium, potassium, bicarbonate, chloride,
urea, and creatinine. Similarly, no significant
correlations were observed between BMI and
sodium, potassium, bicarbonate, chloride, urea,
and creatinine, respectively.

Table 6 shows the correlation between SBP, DBP,
electrolytes, urea, and creatinine among the leprosy
patients. Pearson's bivariate correlation test indicated no
significant correlation between SBP and sodium,
bicarbonate, chloride, urea, and creatinine. Similarly, no
significant correlations were observed between DBP and
sodium, bicarbonate, chloride, urea, and creatinine. In
contrast, there was a significant relationship between
SBP and potassium (p = 0.019) as well as between DBP
and potassium (p =0.05).

Figure 1 shows the mean serum concentration of urea in
the study population. An independent sample t-test
indicated a lack of significant difference (p = 0.292) in
the serum levels of urea between the control group (31.25
+ 9.13 mg/dl) and the leprosy patients (33.56 + 11.73
mg/dl).

Figure 2 shows the mean serum concentration of
creatinine in the study population. An independent
sample t-test indicated no significant difference (p =
0.790) in the serum levels of creatinine between the
control (0.82 £0.19 mg/dl) and the leprosy patients (0.81
+0.24 mg/dl).

Figure 3 shows the incidence of normal and abnormal
serum levels of urea among the study population. Data
indicated that all (100%) of the control patients and
91.2% (n =52) of the leprosy patients had urea levels 50
mg/dl. On the other hand, 8.8% (n = 5) of the leprosy
patients and none of the controls had an incidence of
abnormally high urealevels (> 50 mg/dl).

Figure 4 shows the incidence of normal and abnormal
serum levels of creatinine among the study population.
Data indicated that all (100%) of the control patients and
96.5% (n = 55) of the leprosy patients had urea levels 1.4
mg/dl. On the other hand, 3.5% (n = 2) of the leprosy
patients and none of the controls had an incidence of
abnormally high urealevels (>1.4 mg/dl).
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Table 1. Demographics, Lifestyles and Clinical Characteristics of the Study Population

Characteristics Control (n=51) Leprosy Patients (n = 57) Total (n=108)
Mean + SD or Mean = SD or Mean = SD or
n (%) n (%) n (%)
Weight (kg) 62.58 £ 10.38 57.19 £ 10.50* 59.74 + 10.74
Height (meters) 1.64 +£0.15 1.61+£0.13 1.62+0.14
BMI (kg/m2) 23.69 £ 7.42 22.24 £ 5.03 22.92+6.29
SBP (mmHg) 128.15+11.94 136.17 £ 19.96* 132.38 +17.06
DBP (mmHg) 78.09 £ 5.76 77.22 £ 7.65 77.63+6.81
Age (years) 53.29 + 10.60 63.65+ 16.19 58.75+ 14.72
<40 2 (3.9 0 (0) 2(1.9
40 — 49 13 (25.5) 15 (26.4) 28 (25.9)
50 — 59 20 (39.2) 8 (14.0) 28 (25.9)
=60 16 (31.4) 34 (59.6) 50 (46.3)
Sex
Males 18 (35.3) 28 (49.1) 46 (42.6)
Females 33 (64.7) 29 (50.9) 62 (57.5)

Marital Status
Single 0 (0) 19 (33.3) 19 (17.6)
Married 51 (100) 38 (66.7) 89 (82.4)

Occupational Status

Employed 27 (52.9) 4 (7.0) 31 (28.7)
Unemployed 14 (27.5) 21 (36.8) 35 (32.4)
Retired 9 (17.6) 26 (45.6) 35(32.4)
Self Employed 1(2.0) 6 (10.5) 7 (6.5)

Smoking Status
Non-Smokers 46 (90.2) 50 (87.7) 96 (88.9)
Smokers 5(9.8) 7 (12.3) 12 (11.1)

Alcoholic Status
Non-Drinkers 49 (96.1) 41 (71.9) 90 (83.3)
Drinkers 2 (3.9 16 (28.1) 18 (16.7)

Exercise Status

Non-Exercisers 38 (74.5) 38 (66.7) 76 (70.4)
Exercisers 13 (25.5) 19 (33.3) 32 (29.6)
Medication

No 41 (80.4) 40 (70.2) 81 (75.0)
Yes 10 (19.6) 17 (29.8) 32 (25.0)

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; * Significant
difference between control and leprosy patients.
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Table 2. Mean Levels of Serum Electrolytes among the Study Population

Variables Control (n=51) Leprosy Patients (57) t-Statistics P-Value
Sodium (mmol/L) 136.17 +3.30 138.85 + 14.75 -1.27 0.207
Potassium (mmol/L) 3.81+0.39 4.05 % 0.62 -2.35 0.021
Bicarbonate (mmol/L) 22,29+ 242 21.49 £2.94 1.53 0.128
Chloride (mmol/L) 102.0 £ 2.50 104.45 +3.64 -4.03 <0.001

Table 3. The Incidence of Normal and Abnormal Statuses of the Serum Electrolytes among the Study

Population
Electrolytes Control (n =51) Leprosy Patients (n =57) P - Value
Sodium
Normal 34 (66.7) 38 (66.7) 1.00
Abnormally Low 17 (33.3) 15(26.3) 0.362
Abnormally High 0(0) 4(7.0) -
Potassium
Normal 42 (82.4) 49 (86.0) 0.758
Abnormally Low 9 (17.6) 6 (10.5) 0.194
Abnormally High 0(0) 2(3.5) -

Bicarbonate

Normal 19 (37.3) 14 (24.6) 0.128

Abnormally Low 32 (62.7) 41(71.9) 0.439

Abnormally High 0(0) 2(3.5) -
Chloride

Normal 47 (92.2) 43(75.4) 0.188

Abnormally Low 2(3.9) 1(1.8) 0.414

Abnormally High 2(3.9) 13 (22.8) <0.001

Normal ranges: Sodium, 135 — 147 mmol/L; Potassium, 3.5 — 5.0 mmol/L; Bicarbonate, 23 — 29 mmol/L; Chloride,
98 —106 mmol/L.
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Table 4. Bivariate Correlation between Serum Urea, Creatinine Levels and Electrolytes among Leprosy
Patients

VARIABLES R (p-value)
Urea vs. Sodium 0.024 (0.861)

VARIABLES R (p-value)
Creatinine vs. Sodium 0.121 (0.370)

Creatinine vs. Potassium
Creatinine vs. Bicarbonate
Creatinine vs. Chloride

Urea vs. Potassium
Urea vs. Bicarbonate
Urea vs. Chloride

-0.327 (0.013)
0.079 (0.561)
-0.131 (0.331)
Abbreviation: R = Correlation Coefficient

-0.101 (0.455)
0.120 (0.373)
-0.152 (0.259)

Table 5. Correlation between Age, BMI, Electrolytes, Urea and Creatinine among the Leprosy Patients

VARIABLES R (p-value) VARIABLES R (p-value)

Age vs. Sodium 0.028 (0.836) BMI vs. Sodium -0.180 (0.181)
Age vs. Potassium -0.066 (0.627) BMI vs. Potassium 0.094 (0.489)
Age vs. Bicarbonate -0.144 (0.286) BMI vs. Bicarbonate -0.016 (0.908)
Age vs. Chloride -0.078 (0.562) BMI vs. Chloride -0.112 (0.405)
Age vs. Urea 0.189 (0.158) BMI vs. Urea 0.095 (0.481)
Age vs. Creatinine 0.008 (0.951) BMI vs. Creatinine 0.050 (0.713)

Abbreviations: BMI = Body Mass Index; R = Correlation Coefficient

Table 6. Correlation between Blood Pressure Parameters, Electrolytes, Urea and Creatinine among the

Leprosy Patients

VARIABLES R (p-value) VARIABLES R (p-value)
SBP vs. Sodium 0.009 (0.991) DBP vs. Sodium 0.011 (0.934)
SBP vs. Potassium 0.310 (0.019%) DBP vs. Potassium 0.259 (0.05%)
SBP vs. Bicarbonate -0.022 (0.872) DBP vs. Bicarbonate -0.137 (0.311)

SBP vs. Chloride
SBP vs. Urea
SBP vs. Creatinine

0.061 (0.652)
0.161 (0.233)
0.203 (0.129)

DBP vs. Chloride
DBP vs. Urea
DBP vs. Creatinine

-0.018 (0.895)
0.154 (0.253)
0.114 (0.397)

* Significant correlation. Abbreviations: SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; R =

Correlation Coefficient
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Figure 1. Mean Serum Concentration of
Urea among the Study Population

Discussion
Leprosy is a multisystem infectious disease that can
involve the kidneys in a variety of ways™ The exact
pathogenesis of renal lesions in leprosy is still unclear®.
Mycobacterium leprae does not appear to be directly
involved in the creation of renal lesions”, although it has
been detected in the renal parenchyma of some patients,
including the glomeruli®®*. Glomerular lesions are
probably mediated by immunocomplexes *" . It has been
ascertained by some workers * that leprosy can occur at any
age, and they also suggested that the development of the
disease depends on the host immune response” *. In this
study, the mean age of the participants was 58.75 years

(ranging from 22 to 96 years). This is in agreement with
some workers who opined that individuals aged 50-60
years are mostly affected by leprosy”. Umahi-Ottah et al.’
recorded 60 years and above, while another study by Reibel
et al.* indicated that the age group of 20-64 years was
mostly affected. We also discovered in this study that more
females, 33 (64.7%), were infected than males, 18 (35.3%).
This result agrees with many authors: Umahi-Ottah et al.
(50.9%)*, Montnegro et al.*, Date and Johny**;Kirsztajn et

| *:Ponce et al.”; Silva Junio,and Dahey™’; Phadnis et al, **:
Rﬂargarlgo-wiiarchese ot Ao Al 1’oun(g|i aehlgher
prevalence of leprosy tilted towards females. In contrast,
Salgado et al.’reported that males were more affected by
leprosy than females. The reason for higher susceptibility

in females may be due to immunocomplexes, which are
implicated in the development of the disease.

From this study, 8.8% (n = 5) of leprosy patients have an
abnormal urea level greater than 50 mg/dL. This agrees
with the results of previous works by Nadeem et al. “and
Kanwar et al.“. They found raised levels of urea in up to
53% of leprosy patients in their works. da Silva Jnr and
Daher “ in their study found 20 (62.5% of the total)
leprosy patients with a

urea value above 40 mg/ dl. Some previous
workers—Nadeem et al.”’; Bajaj et al.’; Thomas et al.”; and
Mittal et al.”—failed to observe any significant rise in urea
level even in the reactionary state of leprosy. Also, in this
study, 3.5% (n = 2) of leprosy patients have abnormal
creatinine values above >1.4 mg/dL.

150 This agrees with the results obtained by other workers.

& Control According to daSilva Jnr and Daher *, creatinine levels

Rl Leprosy Patients above 1.4 mg/dl were recorded in 6 (18.75%) leprosy
patients in
<=1.4 mg/d| >1.4 mg/d|
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=
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Figure 2. Mean Serum Concentration of
Creatinine among the Study Population
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Figure 3. Incidence of Normal and Abnormal Serum
Level of Urea among the Study Population.
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their study. Singh et al. *found that 9.33% of leprosy
patients exhibited increased creatinine levels. Date et al. *°
reported raised serum creatinine (2 out of 8) among
reactional lepromatous patients.

a1
o

Figure 4. Incidence of Normal and Abnormal
Serum Level of Creatinine among the Study Population.



Journal of Biomedical Investigation - Volume 11, Number 1, March 2023

Bajaj et al.” reported significantly increased serum

creatinine in reactive cases but not significantly elevated

levels in quigscent or uncomplicated leprosy patients.
Savas et al.” reported signiticantly higher urea and

creatinine levels, respectively, in their works. They
attributed the higher results to the higher mean age of
their leprosy patients. In our study, the mean age was
58.75 years, which seems not to be very high. The 3.5%
abnormal creatinine level recorded may be due to a few
participants aged above 70 years, an age that may be
responsible for immunocomplex susceptibility. In
contrast, a study by Kirsztajn et al.” indicated that no
obvious alteration of renal function was detected in the
analysis of serum creatinine. Also contrasting the above
authors, Thomas et al.’and Gutman et al. *have reported
normal serum creatinine levels in reactive leprosy cases.
However, from this present study, the mean urea and
creatinine concentrations of leprosy patients were not
statistically significant when compared with the
controls.

The mean level of potassium and chloride is higher in
leprosy patients when compared with the controls in this
study (Table 2). Leprosy patients indicated a non-
significantly higher percentage (86%) of those with
normal potassium levels than the control group (82.4%).
There were higher percentages of the controls with
normal bicarbonate (37.3% vs. 24.6%) and chloride
levels (92.2% vs. 75.4%) than the leprosy patients;
however, none of these indicated statistically significant
differences. More of the controls indicated 'abnormally
low' levels of sodium (33.3% vs. 26.3%), potassium
(17.6% vs. 10.5%), and chloride (3.9 vs. 1.8%) than the
leprosy patients. In contrast, there were more leprosy
patients with 'abnormally low' bicarbonate compared
with the control group (71.9% vs. 62.7%). No significant
percentage differences were observed between the two
groups for all electrolytes. Higher incidences of
‘abnormally high' sodium (7.0% vs. 0%), potassium
(3.5% vs. 0%), bicarbonate (3.5% vs. 0%), and chloride
(22.8% vs. 3.9; p 0.001) were observed between the
leprosy patients and the control. This is in contrast with
previous works by Savas et al. “?, who reported normal
sodium and potassium levels among the leprosy patients.

There is no significant relationship between serum urea
level and sodium (p = 0.861), bicarbonate (p = 0.561), or
chloride (p = 0.331) levels in this study. In contrast, there
was a significant negative correlation between serum
urea and potassium levels. The higher the serum urea
level of the leprosy patients, the higher their serum
potassium concentration. On the other hand, there were
no significant relationships between serum creatinine
concentration and sodium (p = 0.370), potassium (p =
0.455), bicarbonate (p = 0.373), or chloride (p = 0.259)
(Table4).

Also from the results obtained in this study, there was no
significant correlation between age and sodium,
potassium, bicarbonate, chloride, urea, and creatinine.
Similarly, no significant correlations were observed
between BMI and sodium, potassium, bicarbonate,
chloride, urea, and creatinine, respectively (Table 5).
There is no significant correlation between SBP and
sodium, bicarbonate, chloride, urea, and creatinine.
Similarly, no significant correlations were observed
between DBP and sodium, bicarbonate, chloride, urea,
and creatinine. In contrast, there was a significant
relationship between SBP and potassium (p = 0.019) as
well as between DBP and potassium (p < 0.05) (Table 6).
Reasons for the above results may be attributed to the fact
that none of the leprosy patients has been diagnosed with
a renal abnormality, unlike the work done earlier on
reactive and uncomplicated cases by some workers™ **,
The caveat in the study was the non-inclusion of a urine
sample in the parameters analyzed, which will be clarified
in further study.

Conclusion

From this study, the levels of serum urea and creatinine
are high, which indicate renal involvement among the
leprosy patients. There is a need to always analyze renal
biomarkers (urea, creatinine electrolytes) as part of
routine medical examinations among leprosy patients to
prevent renal failure, which is the cause of death among
them.

Acknowledgements

We acknowledge the Ministry of Health, the Edo State
government for ethical approval, the head of camp, and
the participants within the leprosy rehabilitation center.

References

1. Grimaud J , Vallat JM. Neurological
manifestations of leprosy. Rev Neurol 2003; 159:

979-95.

2. Bajaj AK, Gupta SL, Sinha SN, et al.. Renal
functional status in lepromatous leprosy.
International Journal Leprosy; 1981,49: 37-41.

3. Eiglmeier K, Parkhill J, Honoré N, et al.. The
decaying genome of Mycobacterium leprae.
Leprosy Revision;2001; 72(4):387-398.

4. Drutz DJ, and Gutman RA. Renal manifestations

of leprosy. Glomerulonephritis a complication of
erythema nodosum leprosum. Am. J.Trop. Med.
Hyg. 1973; 22 : 496-502.



Journal of Biomedical Investigation - Volume 11, Number 1, March 2023

10.

11.

12.

13.

14.

15.

16.

17.

Gokhale BB, and Kurkure NB. Phenol
redoexcretion test of kidney function in leprosy
patients. Indian J. Med. Sci. 1958; 12: 331-333.

Gutman RA, Lu WH. and Drutz, DJ. Renal
manifestations of leprosy: Impaired acidification
and concentration of urine in patients with leprosy.
Am.J. Trop. Med. Hyq.1973; 22: 223-228

Thomas G, Karat AB, Rao PS, and Pratiiapkuniar
C. Changes in renal functionduring reactive
phases of lepromatous leprosy.Int. J. Lepr.1970;
38:170-176.

Mitsuda K, Ogawa M. A study of 150 autopsies on
cases of Leprosy. IntJ Lepr 1937; 5:53-60.

Nakayama EE, Ura S, Negrdo RF, et al. Lesdes
renais em. Hanseniase. J Bras Nefrol
1995:17:148-57.

NakayamaEE, UraS., Fleury RN, Soares V. Renal
lesions in Leprosy: a retrospective study of 199
autopsies. Am J Kidney Dis 2001; 38 (1):26-30.

Ahsan N, Wheeler DE, Palmer BF. Leprosy-
associated renal disease: case report and review of
the literature. J Am Soc Nephrol 1995; 5(8):1546-
52.

Chugh KS, Kaur S, Kumar B, et al. Renal lesions
in leprosy amongst north India patients. Postgrad
Med J1983;59:707-711.

Chugh KS, Sakhuja V. Renal lesions in Leprosy. J
Assoc Physicians India 1991;39:163-164.

Date A, Johny KV. Glomerular subepithelial
deposits in lepromatous leprosy — microscopic
study. AmJTrop Med Hyg 1975; 24: 853-856

Jain PK, Kumar S, Govil DC, et al. Renal changes
in Leprosy and its reactions. In: Abstracts of the X
International Congress of Nephrology (London).
London,UK, 1987: 69.

Peter KS, Vijayakumar T, Vasudevan DM, et al.
Renal involvement in Leprosy. Lepr India
1981;53:163-78.

Weiner ID., Northcutt AD. Leprosy and
glomerulonephritis: Case report and review of
literature. Am J Kidney Dis 1989;13(5):424-9.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

Date A, Johny KV. Glomerular subepithelial
deposits in lepromatous leprosy — microscopic
study. AmJ Trop Med Hyg 1975; 24: 853-856

Jain PK, Kumar S, Govil DC, et al. Renal changes
in Leprosy and its reactions. In: Abstracts of the X
International Congress of Nephrology (London).
London,UK, 1987: 69.

Peter KS, Vijayakumar T, Vasudevan DM, et al.
Renal involvement in Leprosy. Lepr India
1981;53:163-78.

Weiner ID., Northcutt AD. Leprosy and
glomerulonephritis: Case report and review of
literature. Am J Kidney Dis 1989;13(5):424-9.

Kean B., Childress ME. A summary of 103
autopsies on Leprosy patients on the Isthmus of
Panama. IntJ Lepr1942;10:51-9.

Date A, Thomas A, Mathal R, Johny KV.
Glomerular pathology in Leprosy and electron
microscopic study. Am J Trop Med Hyg
1977;26:266-72.

Mittal MM, Agarwal SC, Maheshwari HB., Kumar
S. Renal lesions in Leprosy. Arch Pathol
1972;93:8-12.

Kirsztajn GM., Pereira AB. Comprometimento
renal na Hanseniase. In: Cruz J., Barros R.T. (eds.)
Atualidades em Nefrologia 4. Sdo Paulo: Sarvier,
1996.

Klioze AM, Ramos-Caro FA. Visceral leprosy. Int J
Dermatol 2000; 39: 641-658.

Kirsztajn GM, Nishida SK, Silva MS, Ajzen H,
Pereira AB. Renal abnormalities in leprosy.
Nephron 1993; 65: 381-384.

28. Schuttieworth JS, Ross SH. Secondary amyloidosis

29.

30.

inleprosy. Ann Intern Med 1956; 45: 23-38.

Singhal PC, Chugh KS, Kaur S, Malik AK. Acute
renal failure in leprosy. Int J Lepr 1977; 45: 171—
174.

OliveiraRA, Silva GB, Souza CJ, et al. Evaluation
of renal function in leprosy: a study of 59
consecutive patients. Nephrol Dial Transplant
2008; 23: 256-62.



Journal of Biomedical Investigation - Volume 11, Number 1, March 2023

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Geraldo, B and Elizabeth,DD. Renal Involvement
in Leprosy: Retrospective Analysis of 461 Cases in
Brazil. Brazil Journal of Infectious Diseases;
2006;10(2):107 - 112.

Britton WJ., Lockwood DN. Leprosy. Lancet
2004;363:1209-1219.

GoulartIMB,PennaGO,CunhagG.
Imunopatologia da hanseniase: a complexidade da
resposta imune do hospedeiroao Mycobacterium
leprae. Rev Soc Bras Med Trop 2002;35(4):365-
75.

Jacobson RR., Krahenbuhi JL. Leprosy. Lancet
1999;353:655-660.

Margarido-Marchese L, Tedesco-Marchese AJ,
Riviti EA. Hanseniase. In: Veronesi R., Focaccia
R. (eds.) Tratado de Infectologia. S&o Paulo:
Atheneu, 2002: 12-18

Brennan PJ. 50 Years On: The United States-Japan
Cooperative Medical Science Program
1965-2015; Part Il, the Leprosy Joint Panel. Nihon
HansenbyoGakkaiZasshi. 2015; 84:79-86.

Umahi-Ottah G, Adejumo BIG, Oyakhilome LI, et
al. Assessment of Risks of Cardiovascular
Diseases among Leprosy Patients Settlement at
Ossiomo—Ogan. Health, 2021 13, 1475-1487.

Reibel F, Cambau E, Aubry A. Update on the
epidemiology, diagnosis, and treatment of leprosy.
Med Mal Infect. 2015; 45:383-393.

Montenegro RM, Molina Mdel C, Moreira M. and
Zandonade, E. The nutritional and dieting profiles
of patients diagnosed with leprosy treated in the
primary healthcare units of Greater Vitoria, State
of Espirito Santo, Brazil. Revista da Sociedade
BrasileiraMedicina Tropical.2011; 44:228-231.

Ponce P, Ramos A, Ferreira ML, Pinto G, Lacerda
MH. Renal involvement in leprosy. Nephrol Dial
Transplant 1989; 4(2): 81-84.

da Silva Jr GB., Daher, EF. Renal
involvement in leprosy: retrospective analysis
of 461 cases inBrazil. Braz J Infect Dis 2006; 10:
107-112.

42.

43.

44,

44,

45,

46.

Phadnis MD, Metha MC, Bharaswadker MS,
Kolhatkar MK, Bulakh PN. Study of renal changes
in leprosy. Int J Lepr Other Mycobact Dis 1982;
50(2): 143-147

Salgado CG, Barreto JG, da Silva MB, Frade MA,
Spencer JS. What do we actually know about
leprosy worldwide? Lancet Infect Dis. 2016;
16:778.

Nadeem M, Garg BR, Das AK. Renal functional
status in leprosy. Indian J Dermatol Venereol Leprol
1995; 61: 133-136.

Kanwar AJ, Baharija SC, Belhaj MS. Renal function
statusin leprosy. Ind J Lepr 1984; 56: 595-599.

Savas O, Tulin O, llkay, C. Renal involvement in
leprosy: evaluation of patients in Turkey. Adv
Dermatol Allergol 2017; XXXIV (3): 240-244.

Rodrigo A. Oliveira GB, Silva Jr, CJ, et al.
Evaluation of renal function in leprosy: a study of 59
consecutive patients. Nephrol Dial Transplant
(2008) 23: 256-262.



