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Abstract

Introduction: Chronic kidney disease (CKD) increases an individual's vulnerability to infections like
tuberculosis. Doses of pyrazinamide and ethambutol are modified to treat such individuals. Additionally, the
renal function tends to decline with advancing age. Therefore, it is crucial to study the effect of
antitubercular drugs on renal function in young and elderly patients. The primary objective of this study was
to determine the change in serum creatinine levels at six months from baseline in two study groups that
included patients aged <50 and >50 years. The secondary objective was to determine changes in estimated
glomerular filtration rate (eGFR) and BMI six months from baseline.

Methods: We recruited 40 patients with CKD and pulmonary tuberculosis from Srirama Chandra Bhanja
(SCB) Medical College and Hospital, India. Each participant received the modified doses of antitubercular
drugs. Their serum creatinine, eGFR, and BMI were assessed at baseline, two and six months. Participants
had a mean age of 50.93+9.83 years.

Results: The median changes in serum creatinine and eGFR values from baseline were -0.19 and -0.23 mg/dl
and 4.16 and 3.93 ml/min/m? for the two study groups, respectively. Furthermore, the differences in BMI
from baseline were 1.91 and 2.14 kg/m?, respectively, for the two groups. The renal function was found to be
improved after six months of treatment with modified antitubercular drugs. The intergroup comparisons
were not statistically significant.

Conclusion: We conclude that the modified regimen helps effectively cure pulmonary tuberculosis and
significantly improves renal function in CKD patients. Further studies are required to generalize these
findings.

Categories: Nephrology, Pulmonology, Epidemiology/Public Health
Keywords: body mass index: bmi, egfr creatinine, kidney disease, tuberculosis, antitubercular drugs

Introduction

Chronic kidney disease (CKD) has mushroomed rapidly in eastern Indian states in the last decade [1]. Such
immunocompromised conditions expedite other infectious diseases like tuberculosis (TB). Owing to the
immunosuppressive effect of uremia, patients with CKD are at a high risk of developing tuberculosis [2]. In
India, the incidence of pulmonary tuberculosis in patients with CKD is 10.5% [3]. As per the National
Institute for Health and Care Excellence guidelines, the relative risk for developing active tuberculosis is
10%-25% in patients with advanced stages of CKD [4]. The renal parameters like serum creatinine and
estimated glomerular filtration rate (eGFR) show an illustrious transition after 50 years of age.
Antitubercular treatment (ATT) significantly sways the renal function as many antitubercular drugs are
excreted through the renal route. Consequently, in patients with CKD, an improper dosage of ATT
culminates in either therapeutic failure or burgeoned side effects [5].

As CKD is a pressing public health issue in low- and high-income countries, the TB-CKD association
deserves closer scrutiny. Harnessing the appropriate treatment for TB patients with CKD is paramount for
reducing morbidity and mortality [5-8]. Current guidelines for first-line antitubercular drugs advocate that
dosages of ethambutol and pyrazinamide should be adjusted according to one’s renal function and body
weight. Still and all, no change in the dosage is necessary for patients with mild renal insufficiency [6,9]. We
mapped this study out to evaluate the effect of a modified ATT regimen on renal function in CKD patients
with newly diagnosed pulmonary tuberculosis.
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Materials And Methods

This prospective observational study was conducted from 15 February 2020 to 31 December 2021. We
screened the patients with CKD visiting the pulmonary medicine outpatient department of Srirama Chandra
Bhanja (SCB) Medical College and Hospital, Cuttack, for diagnosis of tuberculosis. Inclusion criteria were as
follows: individuals of either gender >18 years of age, a known case of CKD with baseline eGFR <60

ml/min/m? and a newly diagnosed pulmonary tuberculosis case confirmed by a positive sputum smear. The
exclusion criteria of the study were as follows: having extra-pulmonary tuberculosis, having chronic liver
disease, any cardiovascular, metabolic, or endocrine disorders, end-stage renal disease (ESRD) with eGFR

<15 ml/min/m?, pregnant or lactating women, renal transplant recipients, and not giving written informed
consent for participation in the study. We got an approval from the Institutional Ethics Committee (IEC), SCB
Medical College (IEC application no. 136) before study initiation.

We enrolled the individuals fulfilling the study's predefined criteria and recorded the sociodemographic and
clinical parameters at the baseline visit. According to the age at the baseline visit, the study population was
assorted into two groups. Groups A and B included participants with ages <50 and >50 years, respectively.
The primary objective was to assess the change in serum creatinine levels at six months from baseline in the
two study groups. The secondary objective was determining changes in eGFR and BMI six months from the
baseline in the two study groups. We calculated eGFR using the Modification of Diet in Renal Disease
(MDRD) formula [10]. All the participants were followed up at two and six months from the baseline visit.
They all underwent sputum smear examinations at baseline and follow-up visits. The doses of pyrazinamide
and ethambutol were modified according to the eGFR of the participant. They were assessed for the clinical
and microbiological cure of pulmonary TB vis-a-vis the renal outcomes, i.e., serum creatinine and eGFR.

We applied the Shapiro-Wilk test to check the normality of data distribution before any analysis. The
categorical and continuous variables were expressed in frequency (%) and median (interquartile range).
Wilcoxon’s signed-rank test was performed to analyze the primary and secondary objectives. For the
statistical analysis of the data and generation of plots, we used the R software (version 4.1.1) [11].

Results

We screened 72 patients with CKD and newly diagnosed pulmonary tuberculosis for this study. Twelve
patients did not meet the study criteria, 2 did not provide consent, and the rest 58 were enrolled. Eighteen
patients were lost to follow-up. Hence, 40 participants completed the study and were included in the final
analysis. The baseline demographic and clinical parameters of the study population are shown in Table 1.
The participants had a mean age of 50.93+9.83 years. The median serum creatinine and eGFR values at the

baseline visit were 2.06 mg/dl and 34.92 ml/min/m? respectively.
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Male

Age, meantSD
Age, median (range)
Marital status
Married

Single

Education

Educated

Uneducated

Socioeconomic status

Upper middle
Lower middle
Upper lower
Lower
Weight (kg)

BMI (kg/m?)

Serum creatinine (mg/dl)

eGFR (ml/min/m?)

Total (n=40)
20 (50.00%)
50.93+9.83

51.50 (41.00-60.25)

36 (90.00%)

4 (10.00%)

32 (80.00%)

8 (20.00%)

2 (5.00%)

4 (10.00%)

6 (15.00%)

28 (70.00%)

39.00 (33.00-45.25)
17.53 (16.28-18.26)
2.06 (1.92-2.37)

34.92 (29.43-36.65)

Group A (n=20)
10 (50.00%)
41.70+£3.18

41.00 (39.75-44.00)

16 (80.00%)

4 (20.00%)

18 (90.00%)

2 (10.00%)

2 (10.00%)
2 (10.00%)

2 (10.00%)

14 (70.00%)

39.00 (35.50-46.25)
17.36 (15.75-18.24)
2.06 (1.87-2.21)

35.95 (33.24-39.90)

Group B (n=20)
10 (50.00%)
60.15+3.03

60.50 (57.75-63.00)

20 (100.00%)

0

14 (70.00%)

6 (30.00%)

0
2 (10.00%)

4 (20.00%)

14 (70.00%)

38.50 (32.50-43.25)
17.72 (17.19-18.26)
2.07 (1.95-2.46)

33.28 (27.20-35.28)

TABLE 1: Baseline sociodemographic and clinical parameters of the study population

BMI: body mass index; eGFR: estimated glomerular filtration rate

Categorical and continuous data are expressed as n (%) and median (interquartile range), respectively.

Clinical parameters of the study population at each time point of assessment are shown in Table 2. At the

baseline visit, median serum creatinine values for Groups A and B were 2.06 and 2.07, respectively (p = 0.93).

At six months, the serum creatinine values of both the study groups were 1.88. The median changes from
baseline were -0.19 (-0.24 to -0.10) and -0.23 (-0.27 to -0.15), respectively. An abatement in serum
creatinine was discerned in both study groups. The between-group comparison was not statistically

significant (p = 0.20).
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Baseline
Serum creatinine (mg/dl)
Group A (n=20)  2.06 (1.87 to 2.21)

Group B (n=20)  2.07 (1.95 to 2.46)

eGFR (ml/min/m?)
Group A (n=20)  35.95 (33.24 to 39.90)
Group B (n=20)  33.28 (27.20 to 35.28)

BMI (kg/m?)
Group A (n=20)  17.36 (15.75 to 18.24)

Group B (n=20)  17.72 (17.19 to 18.26)

2 months

1.99 (1.85 0 2.12)

2.02 (1.85 to 2.34)

36.61 (34.64 to 40.16)

33.86 (28.86 to 37.51)

17.89 (16.79 to 18.98)

18.61 (18.12 to 19.31)

6 months

1.88 (1.80 t0 2.03)

1.88 (1.72 t0 2.26)

39.53 (36.54 to 42.51)

36.80 (29.84 to 40.53)

19.26 (17.75 to 20.45)

19.77 (19.21 to 20.71)

TABLE 2: Clinical parameters of the study population

Data are expressed as median (interquartile range).

Change from baseline

-0.19 (-0.24 t0 -0.10)

-0.23 (-0.27 to -0.15)

4.16 (2.25 to 5.25)

3.93 (2.94 to 5.09)

1.91 (1.64 to 2.58)

2.14 (1.78 to 2.59)

p-value

0.20

0.88

0.61

Baseline eGFR values were 35.95 and 33.28 for groups A and B, respectively (p = 0.34). Median changes from
baseline were 4.16 (2.25 to 5.25) and 3.93 (2.94 to 5.09), respectively. Although there was an ascension in the
eGFR of both the study groups, the inter-group difference was not statistically significant (p = 0.88).
Similarly, the BMI in both groups had increased by 1.91 (1.64 to 2.58) and 2.14 (1.78 to 2.59), respectively.
Nonetheless, the between-group comparison was not statistically significant (p = 0.61). The study objectives

assessing the changes in study parameters are shown in Figure /.

Figure 1: Change of parameters from baseline
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FIGURE 1: Change in (a) serum creatinine, (b) eGFR and (c) BMI from
baseline

BMI: body mass index; eGFR: estimated glomerular filtration rate

Discussion

This observational study ascertained the effect of modified ATT on the renal parameters like serum

2023 Tripathy et al. Cureus 15(4): €37013. DOI 10.7759/cureus.37013

4 0of 6


javascript:void(0)
https://assets.cureus.com/uploads/figure/file/584293/lightbox_721aac00c25611eda633477ed3b040f9-Fig1.png

Cureus

creatinine, eGFR, and BMI of CKD patients aged <50 and >50 years with pulmonary tuberculosis. For the
entire study duration, all participants received modified ATT according to their renal function and age. The
doses of pyrazinamide and ethambutol were modified according to their eGFR. In this study, the diagnoses
of pulmonary tuberculosis were based on a combination of clinical, radiographical, microbiological, and
histopathological examinations.

A reduction in the serum creatinine level was found in both study groups, which was in concord with the
study conducted by Li et al. [12]. Nevertheless, the between-group comparison was not statistically
significant (p = 0.20). Strong adherence of the participants to the modified ATT regimen helped improve
renal function along with the microbiological cure of tuberculosis infection. The uptick of eGFR values in the
study population was not statistically significant (p = 0.88). This finding was consistent with that of the
study by Li et al. [12]. The change in BMI from the baseline was not statistically significant (p = 0.61). This
finding contrasted with that of Saito et al. [6]. Most of the study participants belonged to the lower
socioeconomic class. The probable reasons for their poor nutritional status might be the lack of disease
awareness, environmental hygiene, and adequate food and water supply.

However, the results of our study should be analyzed with a few limitations. First, a higher attrition rate,
possibly because of the pandemic, reduced the study population. Second, excluding patients other than
newly diagnosed pulmonary TB cases caused a further reduction in the study population. Third, we could not
obtain extensive data regarding co-morbidities and other concomitant medications. The reno-protective
drugs contributed to the improvement in renal function. We did not analyze the contribution of those drugs.

Conclusions

Our study concludes that the modified ATT regimen helps effectively cure pulmonary tuberculosis and
significantly improves the renal function in CKD patients with newly diagnosed pulmonary tuberculosis,
regardless of the demographic parameters. However, a more extensive study population and the inclusion of
CKD staging are warranted to generalize the findings of this study.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethics
Committee, SCB Medical College and Hospital, Cuttack, Odisha, India issued approval 136. Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Varma PP: Prevalence of chronic kidney disease in India - where are we heading? . Indian ] Nephrol. 2015,
25:133-5.

2. Romanowski K, Clark EG, Levin A, Cook VJ, Johnston JC: Tuberculosis and chronic kidney disease:
an emerging global syndemic. Kidney Int. 2016, 90:34-40. 10.1016/j.kint.2016.01.034

3. Pradhan RR, Sigdel MR: Prevalence, clinical presentation, and outcome of tuberculosis in patients with
chronic kidney disease at a tertiary care hospital in Nepal. Int ] Nephrol. 2020, 2020:7401541.
10.1155/2020/7401541

4. Milburn H: Tuberculosis in renal disease. Tuberculosis in Clinical Practice. Kon OM (ed): Springer, Cham;
2021.97-113. 10.1007/978-3-030-75509-6_7

5. World Health Organization: Case definitions. Treatment of Tuberculosis: Guidelines. 4th Edition. 2010 (ed):
World Health Organization, Geneva;

6. Saito N, Yoshii Y, Kaneko Y, et al.: Impact of renal function-based anti-tuberculosis drug dosage adjustment
on efficacy and safety outcomes in pulmonary tuberculosis complicated with chronic kidney disease. BMC
Infect Dis. 2019, 19:374. 10.1186/512879-019-4010-7

7. Nilamsari WP, Rizqi MF, Regina NO, Wulaningrum PA, Fatmawati U: Adverse drug reaction and its
management in tuberculosis patients with multidrug resistance: a retrospective study. ] Basic Clin Physiol
Pharmacol. 2021, 32:783-7. 10.1515/jbcpp-2020-0447

8. Hussein MM, Mooij JM, Roujouleh H: Tuberculosis and chronic renal disease. Semin Dial. 2003, 16:38-44.
10.1046/j.1525-139x.2003.03010.x

9. Milburn H, Ashman N, Davies P, et al.: Guidelines for the prevention and management of Mycobacterium
tuberculosis infection and disease in adult patients with chronic kidney disease. Thorax. 2010, 65:557-70.
10.1136/thx.2009.133173

10.  Michels WM, Grootendorst DC, Verduijn M, Elliott EG, Dekker FW, Krediet RT: Performance of the
Cockceroft-Gault, MDRD, and new CKD-EPI formulas in relation to GFR, age, and body size. Clin ] Am Soc
Nephrol. 2010, 5:1003-9. 10.2215/CJN.06870909

11.  The R Project for statistical computing . (2020). https://www.R-project.org/.

2023 Tripathy et al. Cureus 15(4): €37013. DOI 10.7759/cureus.37013 50f6


javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4446915/
https://dx.doi.org/10.1016/j.kint.2016.01.034
https://dx.doi.org/10.1016/j.kint.2016.01.034
https://dx.doi.org/10.1155/2020/7401541
https://dx.doi.org/10.1155/2020/7401541
https://dx.doi.org/10.1007/978-3-030-75509-6_7
https://dx.doi.org/10.1007/978-3-030-75509-6_7
https://www.ncbi.nlm.nih.gov/books/NBK138741/
https://dx.doi.org/10.1186/s12879-019-4010-7
https://dx.doi.org/10.1186/s12879-019-4010-7
https://dx.doi.org/10.1515/jbcpp-2020-0447
https://dx.doi.org/10.1515/jbcpp-2020-0447
https://dx.doi.org/10.1046/j.1525-139x.2003.03010.x
https://dx.doi.org/10.1046/j.1525-139x.2003.03010.x
https://dx.doi.org/10.1136/thx.2009.133173
https://dx.doi.org/10.1136/thx.2009.133173
https://dx.doi.org/10.2215/CJN.06870909
https://dx.doi.org/10.2215/CJN.06870909
https://www.r-project.org/
https://www.r-project.org/

Cureus

12.  LiCH, Chen HJ, Chen WC, et al.: The risk of tuberculosis infection in non-dialysis chronic kidney disease
patients. Front Med (Lausanne). 2021, 8:715010. 10.3389/fmed.2021.715010

2023 Tripathy et al. Cureus 15(4): €37013. DOI 10.7759/cureus.37013 6 of 6


https://dx.doi.org/10.3389/fmed.2021.715010
https://dx.doi.org/10.3389/fmed.2021.715010

	Effects of the Modified Antitubercular Treatment Regimen on Renal Function in Patients With Chronic Kidney Disease and Pulmonary Tuberculosis: An Observational Study
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Baseline sociodemographic and clinical parameters of the study population
	TABLE 2: Clinical parameters of the study population
	FIGURE 1: Change in (a) serum creatinine, (b) eGFR and (c) BMI from baseline

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


