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Abstract

Background: Anti-tuberculosis drugs can cause harmful effects on the health of a PTB patient and thus cause harmful interference
with various vital body functions.

Methods: In this study, 80 PTB patients (43 men and 37 female) were randomly assigned, and 40 healthy people (21 men and 19
female) were used as the control group. The findings indicated that males (53.75%) were more likely than females (46.25%) to be
infected with pulmonary tuberculosis.

Results: The result of statistical analysis showed a significantly increased serum level of urea, TSB, and sodium in the PTB patients
group compared to the control. The mean £SD of serum urea, TSB, and sodium for the patient respectively were 34.14+4.19,
0.669+0.21 and 142.98+14.837. There was a significant positive correlation between serum GOT and serum GPT (r=0.573, p<0.0001)
as well as serum ALP (r=0.258, p<0.0001) in PTB patients (N=80). Similarly, the correlation between serum sodium and serum
potassium was positive and significant (r=0.200, p=0.021).

Conclusions: Anti-tuberculosis drug-treated tuberculosis was linked with a significant increase in serum urea, TSB, and sodium and
a significant decrease in serum potassium in this study. Therefore, in patients who receive anti-tuberculosis drugs, there is a chance
that the increase and decrease in serum biochemical parameter levels will have an adverse influence on body functions. Objectives:
In considering this, the current study's goal was to investigate the side effects of anti-tuberculosis drugs on liver and kidney functions
and some electrolytes for PTB patients who take these drugs.
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%4 E-mail: nadabio89@gmail.com A progressive granulomatous disease that spreads
by airborne droplets, pulmonary tuberculosis (TB)
can be lethal. As a result, a pulmonary tuberculosis

Introduction

uberculosis (TB) is still the most patient becomes the primary source for the disease’s

common infectious bacterial agent- spread across the_communlty.4 Additionally, it can

related cause of death worldwide. Thus, affect any organ in the body, but it usually appears
limiting the spread of the tuberculosis epidemic is a as pulmonary tuberculosis (PTB) in the lungs.® The
top concern for worldwide public health.! Caused risk factors such as age, gender, smoking,
by Mycobacterium tuberculosis (M.th) which unemployment, poverty, overcrowding, alcoholism
affects around one-third of the global population. and human immunodeficiency virus (HIV) are
Many individuals acquire latent tuberculosis connected to pulmonary tuberculosis separately.
infection (LTBI), however, only 10% of those who These elements might be involved in how TB
have LTBI go on to develop active TB.2 This infection plevglops into disease.® Interrupting TB
disease often affects the lungs and is usually curable treatment is still amajor problem that has a negative

impact on treatment results. Asian countries
account for the majority of the world's new
10.33762/mjbu.2024.147668.1207 Page |140

with prompt diagnosis and appropriate treatment.®
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tuberculosis cases, which has led to a systematic
investigation of treatment interruption predictors
due to the variable results.” The global burden of
tuberculosis (TB) is increasing, especially in cases
where there is multidrug resistance (MDR) and
become a major health challenge. The diagnosis of
drug-resistant tuberculosis (DR-TB) depends on
early TB diagnosis and rapid drug resistance
detection.?. Many studies revealed that genetic
variants are associated with anti-TB drug toxicity,
and these variations might also affect reaching the
highest possible dosage of the drug. Thus, inter-
individual differences play a typical role by
influencing the genes involved in drug metabolism
pathways.® Several drugs used to treat tuberculosis
have been linked to a higher frequency of side
effects. These adverse consequences range from
mild to fatal. As a result, the drug regimen is
stopped.’® Studies have shown that TB was
associated with biochemical changes such as liver
and renal  function tests and  serum
electrolytes, 112131415

Methodology

A total of 120 individuals were selected for this
study; Eighty TB patients with pulmonary
tuberculosis who were receiving anti-TB
medication were chosen and enrolled for this study,
were referred to the National Reference Laboratory
of Tuberculosis Respiratory/Baghdad for diagnosis
and treatment during the June 2023—October 2023
time frame. RIPE regimens for treating TB disease
have an intensive phase of 2 months consist of
Rifampin (RIF), Isoniazid (INH), Pyrazinamide
(PZA), and Ethambutol (EMB) , followed by a
continuation phase of 4 months consist of
Rifampin (RIF), Isoniazid (INH) (total of 6 months
for treatment). patients consists of 43 males and 37
females with age ranged 17-68 years Tuberculosis
cases were diagnosed by specialized doctors, which
were based on clinical symptoms and signs, chest
X-ray examination, sputum smear tests or sputum
culture. While the others 40 apparently healthy
individuals (control group) were included (21
males and 19 females) with age ranged 20-67 years.
According to a manufacturer’s directives,
Laboratory investigations including serum urea,
serum creatinine, TSB, GOT, GPT, ALP, sodium
and potassium were performed in all patients using

standard laboratory procedures. Five milliliters of
blood were collected from each patient or control.
These samples were allowed to coagulate for one to
two hours at room temperature. They were then
centrifuged for ten minutes at 3000 rpm, and the
blood serum was stored at -20°C until further
processing. Sputum with mucosa and festering
components was collected using sterile,
transparent, unbreakable plastic containers or
infusion containers with a tight-fitting lid. For
every PTB patient, three sputum samples were
collected in accordance with the national
tuberculosis control program in lragq, one each
before breakfast, one when he first arrived at the
clinic, and one at any other time of the day.'® Two
sputum samples are used in Ziehl-Nelseen staining
(ZN) and culture, with the third sample being used
in GeneXpert MTB/RIF assay.

Statistical Analysis

To input and analyze the data, the statistical
program for social sciences, version 26 (SPSS 26),
was utilized. All results were presented as mean *
standard deviation (M%SD). T-test for two
independent samples. P- Values (P < 0.05) were
measured statistically significant. Findings with P
value equal or less than 0.05 were considered
significant. Correlation statistics were used to
determine  association  between  numerical
parameters employing pearson’s correlation test.

Results
Study groups' demographic features

The age distribution of the patients was divided into
two age groups (<40 years and >40 years). The
results revealed that the disease is more frequent in
< 40 years (57.50%) than > 40 years (42.50%) as
shown in (fig-1). In addition, tuberculosis disease is
more frequent in male (52.50%) than female
(47.50%) as shown in (fig-2).
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Fig 1. Distribution of TB patients and controls according to
age.
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Fig 2. Distribution of TB patients and control based on
gender.

Comparison between different groups based on
Biochemical parameters

In present study we have analyzed various biochemical
parameters, including serum urea, serum creatinine,
serum TSB, SGOT, SGPT, serum ALP, serum sodium
and serum potassium in the serum of tuberculosis
positive cases and healthy controls. Data of various
biochemical parameters are expressed as mean = SD in
(Table-1).

The results of serum urea level were significantly
increased in PTB patients when compared to the control
group, the serum levels mean +SD of patient and
controls were 34.14+4.19 and 25.48+10.12, (mg/dl)
respectively. The level mean £SD of serum creatinine in
PTB patient and control group were 0.628+0.314 and
0.612+0.09, (mg/dl) respectively, and this difference
was not statistically significant.

The results of TSB serum level were significantly
decreased in patient group than control, the serum levels
mean £SD of patient and controls were 0.669+0.21 and
0.58+0.289 (mg/dl) respectively. While the result of
GOT, GPT and ALP levels, it is found that there is non-
significant difference among different groups compared
with control. The GOT, GPT and ALP serum levels
mean £SD for patient and controls were (39.38+ 17.405
vs. 24.93+14.244, 33.6+20.703 vs. 27.13+23.183 and
176.25+47.123 vs. 93.23+ 48.793) iu/l respectively.

Serum levels of Sodium and Potassium showed
significant differences between patients and control
groups. The mean +SD of sodium and potassium serum
levels for patient and controls were (142.98 + 14.837 vs.
140.68 + 5.289 and 3.786 + 0.691 vs. 3.823 + 0.4135
mmol/l, respectively).

There was significant positive correlation between
serum GOT and serum GPT (r=0.573, p<0.0001) as well
as serum ALP (r=0.258, p<0.0001) in PTB patient
(N=80). Similarly, the correlation between serum
sodium and serum potassium was positive and
significant (r=0.200, p=0.021). In contrast, the
correlation between serum urea and other biochemical
parameters and that between serum creatinine and other
biochemical parameters and that serum TSB and other
biochemical parameters was not significant (Table -3).

There was significant positive correlation between
serum GOT and serum GPT (r=0.573, p<0.0001) as well
as serum ALP (r=0.258, p<0.0001) in PTB patient
(N=80). Similarly, the correlation between serum
sodium and serum potassium was positive and
significant (r=0.200, p=0.021). In contrast, the
correlation between serum urea and other biochemical
parameters and that between serum creatinine and other
biochemical parameters and that serum TSB and other
biochemical parameters was not significant (Table -3).
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Table 1. Biochemical parameter comparison between tuberculosis patients and control.

PTB Patient(N=80)

‘ Control(N=40)

Parameters p-value (p<0.05)
Mean £SD Mean £SD

Serum Urea (mg/dl) 34.14+4.19 25.48+10.12 <0.004*

Serum Creatinine (mg/dl) | 0.628+0.314 0.612+0.09 0.055

Serum TSB (mg/dl) 0.669+0.21 0.58+0.289 <0.046*

Serum GOT (iu/l) 39.38+ 17.405 24.93+£14.244 0.258

Serum GPT (iu/l) 33.6+20.703 27.13+23.183 0.587

Serum ALP (iu/l) 176.25+47.123 93.23+ 48.793 0.336

Serum Sodium (mmol/l) | 142.98 £ 14.837 140.68 + 5.289 <0.0001**

?rf]rr:g‘l /T)OtaSSi“m 3.786 + 0,601 3.823 + 0.4135 <0.045*

* Significant, **highly significant
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Table 3. Correlation between biochemical parameters in PTB patient who receiving Anti-tuberculosis drugs.

Correlations

biochemical parameters

Pearson Correlation -0.185 0081 |[0.189 0.115 0.129 0084 |[0.019

Urea Sig. (2-tailed) 0.101 0.473 0.093 0.309 0.255 0.457 0.867
N 80 80 80 80 80 80 80 80

Pearson Correlation | -0.185 |1 -0.078 | -0.191 -0.074 -0.214 -0.088 | -0.085

Creatinine | Sig. (2-tailed) 0.101 0.489 0.089 0.513 0.056 0.440 | 0.453
N 80 80 80 80 80 80 80 80

Pearson Correlation | 0.081 -0.078 1 0.024 0.039 0.140 -0.050 | 0.101

TSB Sig. (2-tailed) 0.473 0.489 0.829 0.730 0.216 0.663 0.373
N 80 80 80 80 80 80 80 80

Pearson Correlation | 0.189 -0.191 0.024 1 0.573™ 0.386™ 0.202 0.137

GOT Sig. (2-tailed) 0.093 0.089 0.829 0.0001 0.0001 0.073 0.227
N 80 80 80 80 80 80 80 80

Pearson Correlation | 0.115 -0.074 0.039 | 0.573" 1 0.089 0.134 | 0.119

GPT Sig. (2-tailed) 0.309 0.513 0.730 0.0001 0.432 0.237 0.295
N 80 80 80 80 80 80 80 80

Pearson Correlation | 0.129 -0.214 0.140 0.386™ 0.089 1 0.032 0.019

ALP Sig. (2-tailed) 0.255 0.056 0.216 0.0001 0.432 0.780 0.864
N 80 80 80 80 80 80 80 80

Pearson Correlation | 0.084 -0.088 -0.050 | 0.202 0.134 0.032 1 0.258"

Na Sig. (2-tailed) 0.457 0.440 0.663 0.073 0.237 0.780 0.021
N 80 80 80 80 80 80 80 80

Pearson Correlation | 0.019 -0.085 0.101 0.137 0.119 0.019 0.258" |1
K Sig. (2-tailed) 0.867 0.453 0.373 0.227 0.295 0.864 0.021
N 80 80 80 80 80 80 80 80
*. Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed).
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Identifications of Mycobacterial Isolates

Ziehl-Neelsen stain (ZN) was used to evaluate all 80
positive sputum samples, and the samples were then
inoculated onto culture medium LJ, and finally tested
with the GeneXpert System MTB/RMP.

Discussion

The results of this study were in agreement with
Ameen, (2019) and Kurup etal. (2016) where found
that TB is more common in younger age groups.’8
May by this result from the disease’s interplay with
specific environmental factors or lifestyle choices, as
well as from a genetic tendency to develop the illness.
It's also likely that patients at these ages are more
active in society and may be more susceptible to
infections.)” Under nutrition, poverty, diabetes,
tobacco use, and indoor air pollution continue to be
the main causes of tuberculosis (TB), and this need
be addressed to achieve the WHO 2035 TB care and
prevention targets.*°

Additionally, the study is in line with Ameen, (2019)
and AS and Bekheet, (2022) in Baghdad and Basra
respectively, showed that high prevalence of
infection was in males in TB cases.!”? According to
WHO, (2017) research, men in Irag were more
affected than women.21  This finding may be
explained by the fact that men in our society behavior
in more extracurricular activities, travel, and work
outside the home than do women.?°

High rates of morbidity and mortality are associated
with tuberculosis, especially in developing countries.
It impacts several organs and may have an influence
on biochemical changes.*® The excessive drug levels
of the four first-line anti-tuberculosis (TB)
medications that are most frequently used, isoniazid
(INH), rifampicin (RMP), ethambutol (EMB), and
pyrazinamide (PZA), may cause unfavorable
responses, insufficient drug exposure may result in
drug resistance and treatment failure.*

The results of present study are in agreement with
Rafig etal., (2017) who documented that in TB
patients the serum level of urea differ between cases
and control.* Another study in India, Nakarani et al.,
(2019) found that there was not a significant
difference in the serum urea between both groups.!?

However, the results of present study showed the
high insignificant level of serum creatinine in patient
compared to control. This result was in agreement
with Emokpae etal., (2006) in which non-significant
difference is found in concentrations of serum
creatinine level for PTB patients compared with the
control group.?? And does not agree with Rafiq etal.,
(2017) who found that the patients with pulmonary
tuberculosis triggered higher concentrations of
creatinine.!!

Anti-tuberculosis treatment causes acute renal failure
in 10.3% in older patients. As a result, patients
usually suffer mild kidney damage and recover
without long-term consequences. However, the
complications had no effect on the outcome of the TB
treatment, and there was no chronic impairment of the
kidneys.?® Saito etal., (2019) suggested to modify the
dosage of anti-tuberculosis (TB) drugs based on renal
function for patients with chronic kidney disease.?*

According to the study's findings, the patient's serum
TSB level was significant increased than the controls.
This study is in agreement with Nakarani etal.,(2019)
who found significantly higher serum levels of TSB
in patient compared to control groups, but do not
agree with serum GOT, GPT and ALP levels.'? In
another study, Rafiq etal., (2017) found a significant
decrease in the level of serum TSB and non-
significant differences in Serum GOT, GPT and ALP
levels.! When the anti-tuberculosis drugs isoniazid
and rifampicin are used together, hepatotoxicity
occurs more often than when the treatments are used
separately, making the liver more susceptible to
damage.?® Since hepatotoxicity is one of the most
frequent and serious side effects of anti-TB drugs.?
We observed significantly high serum levels of
sodium and potassium. Our findings correlate with
the study of with Nakarani etal.,(2019) who found
significantly higher serum levels of sodium (Na) in
patient compared to control groups, but significantly
decrease in serum level of potassium (K).? And
agreement with Ufoaroh etal.,(2021) in which high
significant difference is found in concentrations of
serum sodium, while they found an insignificantly
lower Potassium concentration.!3

For treating a patient with drug-sensitive or drug-
resistant tuberculosis, several drugs may have
hepatotoxic side effects or drug-induced liver injury
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(DILI).?" In a Chinese study, Wang (2020) found that
anti-tuberculosis medications were the cause of
patients' acute liver failure, he found a significant
increase in the serum levels of GOT, GPT, and
creatinine, as well as a non-significant increase in the
serum levels of ALP and TSB. So patients with signs
of severe liver damage, such as increased AST and
TSB, should stop taking the anti-tuberculosis drugs in
order to lower their chance of acquiring acute liver
failure.™® In different study conducted by Muda etal.,
(2023) which aimed to determine the relationship
between multidrug-resistant tuberculosis with liver
and kidney functions, they found that age and gender
do not affect these functions, and they indicated that
there is no liver or kidney toxicity in treating patients
with multidrug-resistant tuberculosis.?® Nakarani etal
., (2019) suggested periodic evaluation of liver and
kidney function parameters and minerals to prevent
hepatotoxicity, nephrotoxicity and altered mineral
metabolism in patients with tuberculosis.*?

Ziehl-Neelsen staining (ZN) is a quick and simple
procedure that can be used to give a physician
preliminary diagnosis confirmation and a quantitative
estimate of the number of bacilli. (Fig-3A) shows the
rode shape bacilli with red or pink color under
microscopic lens. Which is widely used in the third
world, especially in Irag.?®

Sputum smears are an easy and safe technique that
can identify 60% to 80% of adult cases of pulmonary
tuberculosis. Considering that patients with a positive
smear microscopy are mostly in responsible for
maintaining the disease transmission chain, this is an
important fact.>® AFB (acid-fast bacilli) smears are
commonly utilized, although Xpert MTB/RIF has
been the recommended assay for detecting TB and
rifampicin resistance due to its superior sensitivity
and ability to quickly identify rifampicin resistance.®!

Culture is still the gold standard for the diagnosis of
pulmonary TB.%? Culture, which is more sensitive
than microscopically examination, can identify as
few as 10 bacteria/ml of digested sample; accurate
identification requires concentrated material and the
growth of the organism. (Fig-3B) shows the
Mycobacterium tuberculosis on Léwenstein—Jensen
medium.

The GeneXpert MTB/RIF assay's diagnostic
performance was nearly identical to that of culture,
and can be trusted to identify MTB in smear-negative
sputum samples.®® The GeneXpert MTB/RIF (Xpert)
assay is a test for amplification of nucleic acids that
is automated. It can identify rifampin resistance-
associated mutations and the M. tuberculosis
complex in two hours.*%® as shown in (Fig-3C).

The World Health Organization (WHO) suggests
using some quick molecular tests, such as Xpert
MTB/RIF or Xpert Ultra, as preliminary tests for
tuberculosis diagnosis and to identify rifampicin
resistance in those exhibiting tuberculosis signs and
symptoms.® The World Health Organization (WHO)
has approved the method as a point-of-care test for
the detection of extra pulmonary and pulmonary
tuberculosis. However, it is difficult to fully utilize
Xpert in low-resource environments since it
necessitates a steady supply of electricity, a massive
capital investment for devices and consumables, and
persistent maintenance.®® Therefore, the that
GeneXpert MTB/RIF is better than AFB smear for
identify tuberculosis.>> And higher capacity to
identify borderline rifampicin resistance.*’

A: Ziehl — Neelsen stain (ZN) B: Mycobacterium tuberculosis on ~ C: GeneXpert System MTB/RMP
Liwenstein—Jensen medium

Fig 3. A: Ziehl — Neelsen stain (ZN) under the optical microscope
(100x), B: Mycobacterium tuberculosis on Loéwenstein—Jensen
medium, C: GeneXpert System MTB/RMP.

Conclusions:

According to this study, TB patients receiving anti-TB
drugs had significantly increased in serum urea, sodium,
TSB, and potassium levels and significantly decreased in
serum potassium level. As aresult, it is possible that these
changes in serum biochemical parameter levels will have
an adverse effect on a patient's body function. In this
study, tuberculosis with anti-tuberculosis drugs was
related with significant positive serum GOT and serum
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GPT, serum GOT and serum ALP, and serum sodium and
serum potassium levels.
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