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ABSTRACT

Tuberculosis (TB) remains a global health issue with high morbidity and mortality rates especially in the developing
countries such as Nigeria. It is a multi-organ disease and can influence biochemical changes. This study sought to
determine the effect of tuberculosis and its drug treatment on serum biochemical parameters in 238 patients
assessing treatment at the National Tuberculosis and Leprosy Training Center (NTBLTC) Saye-Zaria, Nigeria. The
study took place between May, 2021 and February, 2022, analysis was carried out at the baseline and after eight
months of treatment with anti-tubercular and antiretroviral drugs, based on WHO guidelines with regular close
monitoring. The values of sodium, potassium, albumin and creatinine are influenced during TB infection and its
treatment. The percentage distribution of the parameters before and after treatment were statistically significant with
P-value <0.05. Values recorded for serum creatinine levels in this study were lower among patients infected with
only TB as compared to the values recorded for TB-HIV infected patients but the differences were not statistically
significant. The research concludes that the values of biochemistry parameters are influenced during TB infection
and its treatment. HIV status does not overtly affect the values of biochemistry parameters as observed from the
result of the study, even though co-infection could increase the severity of the disease thereby increasing morbidity.
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Saharan Africa, Asia and India (WHO,
INTRODUCTION 2020). These are regions with high rates of
poverty and poor living conditions (WHO,
2020). The incidence of tuberculosis ranges
from 9 to 11 million people worldwide,
comprising 5.8 million men, 3.2 million
women, and nearly a million children (Singh

Mycobacterium tuberculosis causes the
airborne disease Tuberculosis (TB), which
typically affects the lungs and results in
severe coughing, fever, and chest pains
(Fogel, 2015). Though it is treatable and

preventable, the morbidity of the disease is and Kabra, 2019)

very high especially in settlements with poor Studies had indicated the association
hygiene and sanitary conditions due to poor between TB infection and biochemical
economic conditions (Brett ef al, 2020). changes in human body (Gebreweld et al.,
Several  factors, such as  Human 2024) comprising of low serum sodium, low
Immunodeficiency Virus (HIV) co-infection serum albumin, low/high serum calcium,
and other co-morbidities contribute to the low/high serum potassium, among others
severity of the disease if not properly (Jonaidi et al., 2013; Memon et al., 2014;
addressed. High TB prevalence, according Bhagyamma, 2016). Anti-TB  agents
to global health view, is reported in sub- administered to TB patients had been found
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to also influence some of these biochemical
changes (Sahin and Yildiz, 2013). There is
paucity of data on the association of
biochemical changes with TB infection in
sub-Saharan Africa which includes Nigeria
(Gebreweld et al., 2024). This study sought
to evaluate the influence of TB infection and
its anti-TB medications on serum albumin,
calcium, sodium and potassium, with a view
to initiating measures to stem down adverse
outcomes from these biological events

METHODS

The ethical clearance (HREC/NTBL/ZA/11-
21/VOL.XII/005A) was obtained from the
Research and Human ethics committee of
National Tuberculosis and Leprosy Training
Center Saye-Zaria, Nigeria. Five milliliters
(5ml) of venous blood were collected from
each of the two hundred and thirty-eight
(238) consenting patients (HIV positive
patients inclusive) by a trained clinician into
a tube containing an anticoagulant and
mixed thoroughly. Both the syringe and tube
were properly labeled with patient s
identification number as well as collection
dates and stored at 2 to 8°C before they were
sent to laboratory for further processing.

Biochemistry profiles of Mycobacterium
tuberculosis infected patients and TB/HIV
patients was analyzed at the Clinical
Biochemistry laboratory of NTBLTC Saye -
Zaria between May, 2021 and February,
2022 wusing Clinical Chemistry Auto-
Analyzer (Rayto RT1904C). Five milliliters
(5mls) of blood were collected from each of
a total of Two hundred and thirty-eight
(238) TB patients (HIV co-infected patients
inclusive). The analysis was carried out at
the baseline and after treatment with anti-
tubercular (Rifampicin, Isoniazid,
Ethambutol, Streptomycin and
Pyrazinamide) and antiretroviral (Tenofovir,
Lamivudine and Efavirenz) drugs, for a
period of eight months, based on the

internationally recognized WHO guidelines,
with regular close monitoring. In this study
Creatinine, Albumin, Sodium, Potassium,
Calcium, Glucose and T-Bilirubin in
patients who are infected with MTB only
and those coinfected with HIV were
analyzed. After the blood samples were
loaded in the device, it was connected to a
power source and turned on, the required
reagents (A Calibration Reagent, B Standard
Reagent, Agape reagent and Reaction
Reagent) within their shelf lives were added;
and then the instrument was calibrated
according to Manufacturer s instructions
using the calibration standards. The cations
and anions of blood samples were measured
to determine the specific alterations in
various biochemical markers associated with
TB infection in order to provide information
about the disease status, progression and
response to treatment. After the analysis was
completed, the instrument provided the
obtained result on the analyzer s display
screen in the form of an output report which
was reviewed for accuracy and quality
before interpreting. At the end of analysis,
the spills and residues from the samples
were cleaned and biohazardous wastes were
appropriately disposed.

RESULTS

Generally, the result for percentage cases of
biochemistry parameters were higher before
treatment and lower after treatment of the
patients as presented in Table 1. The
percentage distribution of the parameters
before and after treatment were statistically
significant with P-value <0.05. The mean
values recorded for patients biochemistry
status is presented in Table II. The mean
serum sodium levels were within the normal
range for both groups; however, it was lower
among patients who have not received
treatment (132.2+16.03mmol/l) compared to
patients who had already received treatment
(135.9+23.9mmol/l).
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Table I: Percentage Occurrence of Abnormal Biochemistry levels among patients infected

with only TB before and after Treatment

Biochemistry Reference  Before treatment  After treatment  Chi Square (P-
Parameters Range Case (%) Case (%) value)

Sodium (mmol/L) 136-145 196 (82.35) 25 (10.50) 246.98 (0.0001)
Potassium (mmol/L) 2.25-2.75 226 (94.96) 26 (10.92) 337.3 (0.0001)
Albumin (g/dL) 35-47 202 (84.87) 13 (5.46) 303.0 (0.0001)
Calcium (mmol/dL) 2.25-2.75 224 (94.12) 26 (10.92) 334.1) (0.0001)
T-bilirubin (mmol/L) 0-20.5 96 (40.34) 18 (7.56) 70.18 (0.0001)
Creatinine (mmol/L) 9-126 73 (30.67) 3(1.26) 76.72 (0.0001)
Glucose (mmol/L) 3.5-85 202 (84.87) 13 (5.46) 303.0 (0.0001)

Table II: The mean Values of Biochemistry Parameters among TB Patients before and

after Treatment

Biochemistry Reference Range

Before treatment

After treatment

Parameters Mean + SD Mean+ SD P-value
Sodium (mmol/l) 136-145 132.2+16.03 135.9+23.9 0.1907
Potassium (mmol/l) 2.25-2.75 4.28+0.99 2.46+0.48 0.0001
Albumin (g/dL) 35-47 32.66+2.66 36.85+7.11 0.0001
Calcium (mmol/dl) 2.25-2.75 2.13+0.10 2.32+0.42 0.0001
T-bilirubin (mmol/L) ~ 0-20.5 17.347.5 14.7+6.1 0.0001
Creatinine (mmol/L) 9-126 62.2+56.2 57.1+44.3 0.2711
Glucose (mmol/L) 3.5-8.5 8.73x1.06 5.62+1.64 0.0001

The mean serum Albumin level among the
group not yet treated was 32.66+2.66g/dL as
compared to the group of patients who had
taken their treatments (36.85+7.11g/dL).
The differences in mean values of serum
albumin among the three groups was
statistically significant, p<0.05. The mean
calcium level was slightly lower among the
group yet to receive any treatment
(2.13£0.10mmol/L) as compared to the
group that have received treatment
(2.32+0.42 mmol/L). The mean differences

among the three groups were statistically
significant (p<0.05). Total bilirubin levels
recorded among the patients before
treatment was higher than among patients
after treatment (17.3£7.5mmol/L  and
14.7+6.1mmol/L respectively). The
difference in the two groups were not
statistically significant (p>0.05). Serum
creatinine level was slightly higher among
the  population not  yet  treated
(62.2+£56.2mmol/L) as compared to the
population who were already treated
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(57.1+44.3mmol/L) while and serum
glucose level was higher among the
population not yet treated
(8.73£1.06mmol/L) as compared to the
population who had already received
treatment (5.62+1.64mmol/L). Comparison
of means indicated that mean values
obtained for creatinine and sodium were the
only ones not statistically significant
(P>0.05) when compared before and after
treatment. Other mean values obtained had
statistically significant difference among the
two groups compared (P<0.05).

Results obtained from this study indicated
that the mean values for serum Sodium and
serum Potassium were higher among
patients infected with only TB (132.2+£16.07
and 4.28+1.0 mmol/L  respectively)
compared to TB-HIV co-infected patients
(132.0£16.21 and 4.26+1.0mmol/L
respectively). Serum albumin mean values
among patients infected with only TB were
32.614+2.65g/dL while TB-HIV co-infected
patients had 32.59+2.63g/dL. Serum

calcium and Total bilirubin levels were
2.13+0.lmmol/L and 17.24+7.49mmol/L
respectively for patients infected with only
TB while 2.12+0.1mmol/L and
17.34+7.58mmol/L respectively were values
recorded for TB-HIV co-infected patients.

Values recorded for serum creatinine levels
in this study were lower among patients
infected with only TB (61.9+£56.2mmol/L)
as compared to the values recorded for TB-
HIV co-infected patients
(63.0+£56.4mmol/L). Serum glucose mean
value was 8.75+1.02mmol/L for patients
with only TB and 8.75+1.03mmol/L for TB-
HIV co-infected patients. Comparison of the
means of the independent samples indicated
that none of the difference in the mean
values recorded for all test parameters was
statistically significant (p=> 0.05).

The result from the present study indicated a
rise in the serum potassium and serum
glucose. All other tested parameters fell
within the normal range as shown in Table
111 below.

Table III: The Mean Values of Biochemistry Parameters for Tuberculosis and
tuberculosis-HIV Co-infected Patients after Treatment

Biochemistry Reference TB/HIV

Parameter range Mean+SD Mean+SD P-value
Sodium (mmol/1) 136-145 132.2+16.07 132.0+16.21 0.8938
Potassium (mmol/l) 2.25-2.75 4.28+1.0 4.26+1.0 0.8294
Albumin (g/dL) 35-47 32.61+2.65 32.59+2.63 0.9350
Calcium (mmol/L) 2.25-2.75 2.1340.1 2.1240.1 0.2816
T-bilirubin (mmol/L) 0-20.5 17.24+7.49 17.34+7.58 0.8863
Creatinine (umol/L) 9-126 61.9+56.2 63.0+56.4 0.8333
Glucose (mmol/L) 3.5-8.5 8.75+1.02 8.75+1.03 1.0000

DISCUSSION

Biochemical changes were observed in
serum sodium, serum potassium, serum
calcium and serum albumin levels among

TB patients before and after treatment as
shown in Table I. The subgroup of patients
with TB before treatment had significantly
lower serum sodium than those after
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treatment. Low serum sodium levels in TB
may be caused by any of these mechanisms:
local invasion to the adrenals,
hypothalamus, and pituitary gland or by
syndrome of inappropriate anti-diuretic
hormone (ADH) secretion if there is TB
meningitis (Verbalis et al.,, 2013; Ye et al,,
2022). This finding is similar to the finding
of Nematollah et al. (2015) after they
reviewed 200 cases of TB which
demonstrated lower serum sodium levels
than those on treatment and controls.
Chinyelu et al. (2021) in Anambra State,
Nigeria reported a similar finding. This
study was however in contrast to the
findings of Olalekan et al. (2015) in
Southwestern Nigeria who observed that
serum sodium was significantly lower
among those on treatment than those not yet
receiving treatments. This could be as a
result of treatment-related side effects like
vasopressin  resulting in hyponatremia,
inappropriate antidiuretic hormone
secretion, fluid shifts, increased sodium
excretion or  underlying  condition
progression (Lu et al., 2022). Difference in
study population size may have also affected
their results (Shu, et al., 2018).

Higher serum potassium among TB patients
before treatment as compared to those that
have received treatment is in line with the
findings of Chinyelu et al. (2021) in
Anambra State, Nigeria where mean values
obtained were 4.604+0.937 among TB only
patients as compared to 4.163+0.886 among
TB-HIV patients. This finding was not in
agreement with that of Olalekan et al.
(2015) in Southwestern Nigeria and
Bhagyamma ef al. (2016) in India where TB
patients not yet treated had lower serum
levels of potassium as compared to those
treated. It is reported that M. tuberculosis
has a unique transcriptional response to
changes in potassium levels both intra-
mycobacteria ~ and  extra-mycobacteria
(MacGilvary, 2019). Tuberculosis have also

been reported to swing the human
physiology of the infected patient into an
hypercatabolic state that is associated with
cell and tissue destruction as a result of
movement of potassium into the serum
(Friedland, 2008).

This study did not show any variation in
blood glucose among only TB patients and
TB-HIV co-infected patients, although some
researchers have observed that diabetes and
tuberculosis association have being more
significant among TB-HIV co-infected
patients, it is not consistently reproduced in
different populations (Sama, et al., 2023).

Conclusion

The finding of this research shows that the
values of sodium, potassium, albumin and
creatinine are influenced during TB
infection and its treatment. It could also be
concluded from this research that HIV status
does not overtly affect the values of
biochemistry parameters, even though this
co-infection could increase the severity of
the disease thereby increasing morbidity.

Recommendation

The study recommends monitoring of
biochemistry parameters of TB and TB-HIV
coinfected patients during and after
treatment as treatment regimen could also
affect the values of biochemistry parameters.
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