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            Abstract

            
               
Background: The treatment of pulmonary tuberculosis is quite challenging. The national tuberculosis programs are shifting the trend to
                  adopt daily regimen than the intermittent regimen. Hence, this study was undertaken to study the effectiveness and adverse
                  drug reactions of the daily and intermittent regimens.
               

               Material and Methods: A retrospective study was conducted in the department of Chest and TB in Basaveshwara Medical College and Hospital, Chitradurga
                  and District Tuberculosis Centre, Chitradurga, India. About 55 patients on daily regimen and 50 patients on intermittent regimen
                  constituted the study sample. The details regarding the age, sex, initiation and termination of the treatment, outcome and
                  adverse drug reactions were collected using a predesigned proforma.
               

               Results: Majority of the patients in daily regimen were 56 – 65 years and intermittent regimen was aged between 26 – 35 years. More
                  number of the cases in both the regimen were males. Vomiting was the main adverse drug reaction in patients on daily regimen
                  and Abdominal pain in intermittent regimen. About 54.5% of the patients on daily regimen and 62% on intermittent regimen were
                  cured. The death and defaulter rate was higher in patients on intermittent regimen.
               

               Conclusions: Even though the cure rate is good in intermittent regimen, the adverse reactions are quite high in this study.
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               Introduction

            Pulmonary tuberculosis is an important public health problem even with the availability of effective TB pharmacotherapy since
               50 years. This disease has made a perfect bond with HIV to worsen the situation1, 2. High number of cases, poor adherence to the TB treatment secondary to high pill burden, toxicity, adverse reactions and
               treatment inconvenience are the factors responsible for the unfavourable treatment3. 
            

            The tuberculosis treatment consists of two phases, intensive and continuation phase and involves four man drugs including
               ethambutol, isoniazid, rifampicin and Pyrazinamide4. The research available shows that, intermittent pulmonary tuberculosis (TB) chemotherapy is effective, but intensity (daily
               versus intermittent) and duration of rifampicin use (intensive phase only versus both phases) have not been distinguished5. The studies shows that, the evidence of implementation of the daily versus intermittent regimens leading to decrease in
               treatment failure or relapse but are inconvenient and lead to noncompliance and drug resistance2, 6, 7.
            

            A number of studies are available to compare the efficacy of daily and intermittent regimen against tuberculosis in HIV patients.
               But, the studies are lacking to compare the efficacy, adverse reactions and outcome of the daily and intermittent regimen
               against pulmonary tuberculosis. Hence, this study was undertaken to compare the outcome and adverse drug reactions. 
            

         

         
               Material and Methods

            A retrospective study was conducted in the department of Chest and TB in Basaveshwara Medical College and Hospital, Chitradurga
               and District Tuberculosis Centre, Chitradurga between January, 2017 to December, 2019. About 55 patients on daily regimen
               and 50 patients on intermittent regimen during the study period constituted the study sample. Clearance from institution ethics
               committee was obtained before the study was started. The permission from appropriate authorities was obtained to access the
               data. All the new pulmonary TB cases and those who were aged more than 12 years were included in to the study. The patients
               with Drug resistant tuberculosis, retreatment of previously treated cases, confection with HIV, patients with comorbidities
               including COPD, asthma, bronchitis etc were excluded from the study. All the patients were subjected for four sputum smear
               examinations, before starting the treatment, two and four months after starting the treatment and at the end of the treatment.
               The sputum smears were examined as per RNTCP protocol. All the patients were followed up for every 15 days by telephone or
               personal visit every 15 days with regards any adverse reactions in the form of GI intolerance, Peripheral neuropathy, hypersensitivity
               reactions, hepatic dysfunction and vertigo/ deafness. A patient is considered as cured if he/she presents with negative sputum
               smear after completion of the regimen. A patient is considered as defaulter if the patient has missed the dose for more than
               two months. Relapse was patients presenting the positive sputum smear after declaring the patient as cured. Multi drug resistance
               was considered if the patient had resistance to primary line drugs Rifampcin and Isoniazid. A predesigned proforma was used
               to collect the data. The data thus collected was complied and analyzed using Statistical Package for Social Services (SPSS
               vs 20). The data was presented as frequencies and percentages and chi square test was used as test of significance. 
            

         

         
               Results

            
                  
                  Table 1

                  Distribution of the study group according to age
                  

               

               
                     
                        
                           	
                              Age group
                        
                        	
                              Daily regimen N (%)
                        
                        	
                              Intermittent regimen N (%)
                        
                     

                     
                           	
                              16 – 25 years
                        
                        	
                              9 (16.3)
                        
                        	
                              5 (10.0)
                        
                     

                     
                           	
                              26 – 35 years
                        
                        	
                              11 (20.0)
                        
                        	
                              15 (30.0)
                        
                     

                     
                           	
                              36 – 45 years
                        
                        	
                              8 (14.5)
                        
                        	
                              10 (20.0)
                        
                     

                     
                           	
                              46 – 55 years
                        
                        	
                              5 (9.2)
                        
                        	
                              13 (26.0)
                        
                     

                     
                           	
                              56 – 65 years
                        
                        	
                              14 (25.4)
                        
                        	
                              3 (6.0)
                        
                     

                     
                           	
                              More than 65 years
                        
                        	
                              8 (14.5)
                        
                        	
                              4 (8.0)
                        
                     

                     
                           	
                              Total
                        
                        	
                              55 (100)
                        
                        	
                              50 (100)
                        
                     

                  
               

            

            This study had shown that, about 25.4% of the patients on daily regimen were aged between 56 – 65 years and 30% on intermittent
               regimen were aged between 26 – 35 years.
            

            
                  
                  Table 2

                  Distribution of the study group according to sex
                  

               

               
                     
                        
                           	
                              Sex
                        
                        	
                              Daily regimen N (%)
                        
                        	
                              Intermittent regimen N (%)
                        
                     

                     
                           	
                              Male
                        
                        	
                              39 (70.8)
                        
                        	
                              39 (78.0)
                        
                     

                     
                           	
                              Female
                        
                        	
                              16 (30.2)
                        
                        	
                              11 (22.0)
                        
                     

                     
                           	
                              Total
                        
                        	
                              55 (100)
                        
                        	
                              50 (100)
                        
                     

                  
               

            

            Majority of the patients on daily and intermittent regimen were males in this study.

            
                  
                  Table 3

                  Adverse drug reactions in the study group
                  

               

               
                     
                        
                           	
                              Type of ADR
                        
                        	
                              Daily regimen N (%)
                        
                        	
                              Intermittent regimen N (%)
                        
                     

                     
                           	
                              Abdominal pain
                        
                        	
                              2 (3.6)
                        
                        	
                              4 (8.0)
                        
                     

                     
                           	
                              Allergic reactions on face
                        
                        	
                              2 (3.6)
                        
                        	
                              0
                        
                     

                     
                           	
                              Blurred vision, abdominal pain
                        
                        	
                              2 (3.6)
                        
                        	
                              0
                        
                     

                     
                           	
                              Burning of hands and feet
                        
                        	
                              1 (1.9)
                        
                        	
                              1 (2.0)
                        
                     

                     
                           	
                              Fatigue
                        
                        	
                              0
                        
                        	
                              1 (2.0)
                        
                     

                     
                           	
                              Itching
                        
                        	
                              2 (3.6)
                        
                        	
                              1 (2.0)
                        
                     

                     
                           	
                              Leg stiffness
                        
                        	
                              1 (1.9)
                        
                        	
                              0
                        
                     

                     
                           	
                              Stomach pain
                        
                        	
                              1 (1.9)
                        
                        	
                              1 (2.0)
                        
                     

                     
                           	
                              Nausea
                        
                        	
                              2 (3.6)
                        
                        	
                              1 (2.0)
                        
                     

                     
                           	
                              Skin rashes
                        
                        	
                              0
                        
                        	
                              1 (2.0)
                        
                     

                     
                           	
                              Vomiting
                        
                        	
                              5 (9.1)
                        
                        	
                              1 (2.0)
                        
                     

                     
                           	
                              Weight loss
                        
                        	
                              1 (1.9)
                        
                        	
                              0
                        
                     

                     
                           	
                              Yellowish Skin
                        
                        	
                              0
                        
                        	
                              1 (2.0)
                        
                     

                     
                           	
                              No ADR
                        
                        	
                              36 (65.4)
                        
                        	
                              38 (76.0)
                        
                     

                     
                           	
                              Total
                        
                        	
                              55 (100)
                        
                        	
                              50 (1000
                        
                     

                     
                           	
                              χ2 value=12.845
                        
                        	
                              df=13
                        
                        	
                              p value=0.46, NS
                        
                     

                  
               

            

               Almost 65.5% of the patients on daily regimen and 76.0% of the patients on intermittent regimen had no adverse drug reactions.
               Vomiting was the main adverse drug reaction in patients on daily regimen followed by abdominal pain, allergic reaction on
               face, blurred vision, itching and nausea. Abdominal pain was the most common adverse drug reaction in patients on intermittent
               regimen followed by burning of the hand and feet, fatigue, itching, stomach pain, nausea, skin rashes, vomiting and yellowish
               skin.
            

            
                  
                  Table 4

                  Treatment outcome of the two types of regimens
                  

               

               
                     
                        
                           	
                              Outcome status
                        
                        	
                              Daily regimen N (%)
                        
                        	
                              Intermittent regimen N (%)
                        
                     

                     
                           	
                              Cured
                        
                        	
                              30 (54.5)
                        
                        	
                              31 (62.0)
                        
                     

                     
                           	
                              Died
                        
                        	
                              8 (14.5)
                        
                        	
                              12 (24.0)
                        
                     

                     
                           	
                              Defaulter
                        
                        	
                              1 (1.8)
                        
                        	
                              5 (10.0)
                        
                     

                     
                           	
                              Relapse
                        
                        	
                              7 (12.6)
                        
                        	
                              0
                        
                     

                     
                           	
                              Treatment changed
                        
                        	
                              2 (3.8)
                        
                        	
                              0
                        
                     

                     
                           	
                              Unknown
                        
                        	
                              7 (12.7)
                        
                        	
                              0
                        
                     

                     
                           	
                              Patient refused to take medication
                        
                        	
                              0
                        
                        	
                              2 (4.0)
                        
                     

                     
                           	
                              Total
                        
                        	
                              55 (100)
                        
                        	
                              50 (100)
                        
                     

                     
                           	
                              χ2 value=21.293
                        
                        	
                              df=6
                        
                        	
                              p value=0.002, Sig
                        
                     

                  
               

            

            About 54.5% of the patients on daily regimen and 62% on intermittent regimen were cured. The death and defaulter rate was
               higher in patients on intermittent regimen. The patient’s status was unknown in 12.7% of the patients on daily regimen and
               relapse was noted in 12.6% of the cases. This difference was statistically significant between the two types of the regimen.
               
            

         

         
               Discussion

            This study was mainly undertaken to study the efficacy and adverse effects of daily regimen over intermittent regimen in treatment
               of pulmonary tuberculosis. Most of the patients in this study on daily regimen were aged between 56 – 65 years and 30% on
               intermittent regimen were aged between 26 – 35 years. Most of the patients on both the regimen were males. In a study in HIV
               patients by Gopalan et al, the mean age was 39 years and almost three fourth were males8.
            

            Vomiting was the main adverse drug reaction in patients on daily regimen followed by abdominal pain, allergic reaction on
               face, blurred vision, itching and nausea. Abdominal pain in intermittent regimen was the most common adverse drug reaction
               followed by burning of the hand and feet, fatigue, itching, stomach pain, nausea, skin rashes, vomiting and yellowish skin.
               In a study by Gopalan et al., the hepatotoxicity was higher in daily intensive phase of ATT with co-administered ART8. In a study by Mandal et al., overall toxicity et al was 35% cases in the daily regimen group, whereas it was 27.9% in cases
               in the intermittent regimen group2.
            

            About 54.5% of the patients on daily regimen and 62% on intermittent regimen were cured. The death and defaulter rate was
               higher in patients on intermittent regimen. The patient status was unknown in 12.7% of the patients on daily regimen and relapse
               was noted in 12.6% of the cases. This difference was statistically significant between the two types of the regimen. In a
               study by Kasozi et al., the relapse with the intermittent regimen was matched with default in daily regimen.9 Another study assessing intermittent therapy was administered and recurrence was increased by 4 fold with intermittent therapy
               (non significant) compared to daily group9. In a study in HIV patients., a total of 18 patients died and 18 patients dropped out during the treatment period in the
               3 regimens and 6, 4, 6 patients in the daily, part daily and intermittent regimens had TB regimens. Recurrence was similar
               in daily regimen and intermittent regimen8. In a study by Khan et al, the odds of treatment failure increased by two times in daily regimen and 3.7 times when an intermittent
               rather than a daily intensive phase of ATT was used in HIV patients10. An observational cohort study in HIV patients had shown higher mortality in supervised intermittent ATT compared with unsupervised
               daily regimen with similar default rates and also by many studies11, 12, 13, 14. 
            

         

         
               Conclusions

            This study had shown that, even though the cure rate is good in intermittent regimen, the adverse reactions are quite high.
               Hence, the treating physician should take appropriate decision during the initiation of treatment to cure the pulmonary tuberculosis.
            

         

         
               Acknowledgement

            None.

         

         
               
               Conflict of Interest
               
            

            None.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Gebremariam, Mekdes K, Bjune, Gunnar A & Frich, Jan C,  (2010). Barriers and facilitators of adherence to TB treatment in patients on concomitant TB and HIV treatment: a qualitative
                        study. BMC Public Health, 10(1), 651.
                     

                  

                  
                     
                        2 
                              

                     

                     Mandal, P K, Mandal, A & Bhattacharyya, S K,  (2013). Comparing the Daily Versus the Intermittent Regimens of the Anti-Tubercular Chemotherapy in the Initial Intensive
                        Phase in Non-HIV, Sputum Positive, Pulmonary Tuberculosis Patients. J Clin Diagn Res, 7, 292-5.
                     

                  

                  
                     
                        3 
                              

                     

                     Nunn, A. J., Jindani, A. & Enarson, D. A.,  (2011). Results at 30 months of a randomised trial of two 8-month regimens for the treatment of tuberculosis. In J Tuberc Lung Dis, 15, 741-5.
                     

                  

                  
                     
                        4 
                              

                     

                     Macnab, M F, Bohmer, P D & Seager, J R,  (1994). Evaluation of the 3-drug combination, Rifater, versus 4-drug therapy in the ambulatory treatment of tuberculosis
                        in Cape Town. S Afr Med J, 84, 325-8.
                     

                  

                  
                     
                        5 
                              

                     

                     Joshi, J M,  (2011). Tuberculosis chemotherapy in the 21st century: Back to the basics. Lung India, 28(3), 193-200.
                     

                  

                  
                     
                        6 
                              

                     

                     Lienhardt, C, Cook, S V, Burgos, M, Yorke-Edwards, V, Rigouts, L & Anyo, G,  (2011). Study C Trial Group. Efficacy and safety of a 4-drug fixed-dose combination regimen compared with separate drugs
                        for treatment of pulmonary tuberculosis: the Study C randomized controlled trial. JAMA, 305, 1415-23.
                     

                  

                  
                     
                        7 
                              

                     

                     David, J H, Lucilia, P M & Jonhson, R D  John L,  (2010). Adverse effects of the new tuberculosis treatment regimen recommended by the Brazilian National Ministry of Health.
                        J Bras Pneumol, 36(2), 232-8.
                     

                  

                  
                     
                        8 
                              

                     

                     Gopalan, N, Santhanakrishnan, R K & Palaniappan, A N,  (2018). Daily vs intermittent antituberculosis therapy for pulmonary tuberculosis in patients with HIV. JAMA Intern Med, 178, 485-93.
                     

                  

                  
                     
                        9 
                              

                     

                      (1981). Controlled trial of four thrice-weekly regimens and a daily regimen all given for 6 months for pulmonary tuberculosis.
                        Lancet, 1, 171-4.
                     

                  

                  
                     
                        10 
                              

                     

                     Khan, Faiz A., Minion, Jessica, Pai, Madhukar, Royce, Sarah, Burman, William & Harries, Anthony D.,  (2010). Treatment of Active Tuberculosis in HIV‐Coinfected Patients: A Systematic Review and Meta‐Analysis. Clin Infect Dis, 50(9), 1288-99.
                     

                  

                  
                     
                        11 
                              

                     

                     Alvarez-Uria, Gerardo, Midde, Manoranjan, Pakam, Raghavakalyan & Naik, Praveen Kumar,  (2014). Directly-Observed Intermittent Therapy versus Unsupervised Daily Regimen during the Intensive Phase of Antituberculosis
                        Therapy in HIV Infected Patients. Biomed Res Int, 2014, 937817.
                     

                  

                  
                     
                        12 
                              

                     

                     Felten, M K,  (1989). Importance of rifampicin in combined daily/intermittent chemotherapy for tuberculosis. S Afr Med J, 75, 524-6.
                     

                  

                  
                     
                        13 
                              

                     

                     Howell, F, O’laoide, R, Kelly, P, Power, J & Clancy, L,  (1989). Short course chemotherapy for pulmonary tuberculosis. A randomised controlled trial of a six month versus a nine
                        month oral regimen. Ir Med J, 82, 11-13.
                     

                  

                  
                     
                        14 
                              

                     

                     Vashishtha, Richa, Mohan, Krishna, Singh, Bhagteshwar, Devarapu, Satish K, Sreenivas, Vishnubhatla & Ranjan, Sanjay,  (2013). Efficacy and safety of thrice weekly DOTS in tuberculosis patients with and without HIV co-infection: an observational
                        study. BMC Infect Dis, 13(1), 468.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      


      
        		
          Content
        


      


    
  

