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Abstract 

Objective:   

Tuberculosis mainly affects lunges and other organs of human body such as brain bones 

and intestine may be involved. Tuberculosis treatment causes significant hematological 

and biochemical changes during treatment.  

Material and Methods:  

Positive new TB patient which was enrolled in treatment are selected. This descriptive 

study was carried out on pulmonary TB patients who were treated with standard regimen 

before treatment and during treatment five-month data was collected at FJCH Quetta 

Baluchistan. Indicator of hepatocellular function enzyme included ALT, AST, changes 

have been observed almost in all patients. The Hematological changes Include drug 

induced aplastic Anemia, changes in RBC and WBC counts have been observed with 

tuberculosis treatment.  

Results:  
The level of blood continent is significantly affected. The mean among RBC count in TB 

patient before treatment (4.89±51) and after five-month treatment it was (4.84±54) and it 

was slightly lower. The average total no of WBC of TB patient before treatment (7.29±.19) 

after completion of five-month treatment it was (7.21±15.2) slightly increases in number. 

The mean among thrombocyte count in TB patient before treatment was (244.98±) and 

after five-month treatment it was (244±28) and it was slightly lower in number. The total 

ALK-P of TB patient using anti TB drugs before treatment (111.10 ±12.9) and after 

completion of five-month treatment (127.80±7.2) it was slightly increases. The mean 

among ALT in TB patient before treatment (39.56±1.37) and after five-month treatment it 

was (43.56±4.16) and it was slightly higher. The average Globulin level in TB patient 

before treatment was (3.50±.45) and after completion of five-month treatment (5.03±63) 

it was slightly increases.  

Conclusion: 

The level of blood chemistry is significantly lowered after completion of five-month 

treatment. It shows significant variation before initiation and after completion 

hematological abnormalities in TB patient should be checked during tuberculosis 

treatment. LFT including ALKP and ALT biomarkers are slightly increases. And should 

be monitored during and after intensive phase of treatment. 
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INTRODUCTION 

Tuberculosis (TB) is a highly communicable, air born bacterial infectious disease caused 

by Mycobacterium. Tuberculosis mainly affects lunges and other organs of human body 

such as brain bones and intestine etc. (Daniel et al., 1994). The infection rate of TB is very 

high compared to other air borne diseases (Nathanson et al., 2006). Globally, around 2 

million people died every year because of Mycobacterium tuberculosis reported by WHO. 

The burden of TB is very high in Africa and Asia. In Asia, the highest rate of TB patients 

was observed in China India and Pakistan together almost accounting 40% of the world 

population (Report Annual, Government of Pakistan, 2016). 

TB is the 13th leading cause of death throughout the world. It’s estimated that 10 million 

people infected with TB worldwide in 2020 (Koch et al., 1982). TB is present in all age 

groups and all countries. But it’s curable and predictable. It’s reported that Pakistan is the 

6th highest tuberculosis burden country with an incidence rate of (0.175%). Around 3 
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million people got affected with TB and only 8% receive proper treatment while 48000 

patients’ loss their lives in Pakistan in single year due to no proper treatment and lack of 

patient counseling (regarding drugs and duration of their treatment), which are main reason 

of tuberculosis death in Pakistan (Nathanson et al., 2006). Baluchistan is largest province 

of Pakistan, but the population of Baluchistan is less than other provinces, mostly the 

people are living in remote areas where the living facilities are not properly available. 

(Annual Report 2016, National Tuberculosis Control Program Ministry of Health, 

Government of Pakistan). However, but countries with advances in the public health, 

decreasing infection rate due to better management and quality of life (Agarwal et al., 

2001). But in Pakistan, because of poor Quality of health system and longer duration of 

TB treatment are some main reasons that incidence rate of TB is very high (Nathanson et 

al., 2006), especially in Baluchistan and Sindh province of Pakistan (Annual Report 2016, 

National Tuberculosis Control Program Ministry of Health, Government of Pakistan). 

Patient with tuberculosis in Pakistan are treated with multiple drugs to decrease the drug 

resistance. Multiple drugs are highly effective, but the problem is that drug can lead to 

toxicity of liver and hematological changes (Nathanson et al., 2006). TB patients are most 

commonly treated with first line anti TB drugs which includes isoniazid (INH), rifampin 

(RIF), ethambutol (EMB), pyrazinamide (PZA) and streptomycin, and all of these first 

line TB drugs have serious side effects (Kumar et al., 2011; WHO Report, 2011). 

All Tuberculosis drugs have some side effects. It’s observed that almost all first line TB 

drugs are hepatotoxic. Hepatotoxicity, hematological changes, and allergic reaction are 

most common changes observed in TB patients. Observed indicator of hepatocellular 

function enzyme includes ALT, AST changes. Abnormalities of hematology are very 

common with first line drugs; therefore, Anti TB drugs can affect the red blood cells, white 

blood cells and platelets (Shareef & Amin, 2012). Observed hematological changes 

includes drug induced aplastic, Anemia RBC and WBC changes with TB treatment. 

However, hematological disorder may arise through different mechanism and etiology. 

But no comprehensive study associated with the hematological and biochemical 

abnormalities among the TB patients in Baluchistan province of Pakistan. This study was 

designed to investigate the effects of Anti TB drugs and hematological and biochemical 

profile among TB patients (Shareef & Amin, 2012; WHO Report, 2011). 

Study describes that more than 130 years ago; the etiology of TB was discovered by the 

German physician and scientist Robert Koch (1843–1910). In 1882, Koch observed that 

the growth of stained of acid-fast bacilli (AFB), a causative agent for TB in lunges and 

other body organs. It was hypothesized that genus mycobacterium originates more than 

150 million years ago (Mahpara et al., 2017). Discovery of acid-fast bacillary is main and 

most widely used diagnostic test for active TB. In 1890, Robert Koch described his 

attempts to develop a vaccine for the treatment of TB (Loulergue et al., 2007). 

According to recent studies, Tuberculosis is one of the major causes of death for several 

decades and even in recent times. Globally, it is reported that since 1990 the mortality rate 

of TB is reduced by nearly half (47%). In last some decades, the diagnosis and treatment 

strategies and with help of well- organized clinical practice and public health activities 

have saved lives of more than 43 million people worldwide (WHO. Global tuberculosis 

control Report, 2009). The aim of this study was to Assess the hematological profile of 

T.B patients, to determine the biochemical profile of TB patients and to assess the effect 

of TB drugs. 

 

MATERIALS & METHODS 

Study design 

This descriptive study was carried out on pulmonary TB patients who were treated with 

standard regimen before treatment and during treatment and their data was collected in the 

span of five-month at FJCH Quetta Baluchistan.   

Location of Study  

This study was carried out at CASVAB, University of Baluchistan and sample was 

collected from Fatimah Jinnah Chest Hospital, Quetta. In this study there were total 50 TB 
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patients’ samples (male and female). All the biochemical tests were performed in Fatima 

Jinnah chest hospital Quetta, Baluchistan. Five ml of blood was collected from each patient 

in sterile syringe and put in EDTA containing tube for further analysis.  

Data Collection 

A prescribed Performa was developed for data collection and was used for the information 

of demographic data include information about age, gender, ethnicity, residence, marital 

status, smoking and drug abuse status, body weight, drug regimen prescribed etc. 

Inclusion and exclusion criteria 

Inclusion Criteria: TB patients using Anti Tb drugs, both male and females. 

Exclusion Criteria: HIV positive patients, Chronic and acute liver Disease, Multi drug 

resistance patients  

Statistical analysis 

The Data was analyzed by using Statistical Package for Social Sciences SPSS (version 

20). Categorical variables were presented as frequencies percentages. Mean, median and 

standard deviations was interpreted. 

 

RESULTS  

Demographic Data 

Total no of 50 TB positive patients were included in this study amongst them 56% patient 

were male and other 43% were female patients. All these patients belonged from different 

ethnic groups such as 34% patients were Baloch, 32% were Pashtun and other 34% with 

different ethnicity was enrolled in this study. Hematological parameters and biochemistry 

of TB patients were collected before and after completion of intensive phase treatment and 

further investigated to assess the hematological profile prior of TB treatment and 

completion of intensive phase treatment. 

 

Enzymatic Indices During Tuberculosis Treatment 

As shown in Table 1 the total ALK-P of TB patient using anti TB drugs before treatment 

was (111.10 ±12.9) and after completion of five-month treatment was (127.80±7.2). 

Which clearly shows the slight increase in ALK-P.  

The average Globulin level in TB patient before treatment was (3.50±.45) and after 

completion of five-month treatment was (5.03±63) which clearly shows that Globulin 

level was slightly increases as shown in Table 2. 

The mean among ALT in TB patient before treatment was (39.56±1.37) and after five-

month treatment it was (43.56±4.16) as shown in Table 3. The data shows that mean of 

ALT was slightly higher after five-month treatment. 

The Table 4 shows the mean among AST in TB patient before treatment was (35.50±2.3) 

and after five-month treatment it was (47.92±3.99), which shows that the mean was 

slightly higher after five-month treatment.   

 

Table 1. Total ALK-P of TB patient using anti TB drugs before treatment and after 

five months treatment 

 Before/tre

atment 

ALKP         

(1-month) 

ALKP    

(2-month) 

ALKP        

(3-month) 

ALKP    

(4-month) 

ALKP   

(5-month) 

Mean 
111.10 

±12.9 

111.60 

±20.46 

111.70 

±12.9 

116.10 

±12.3 

126.30 

±8.0 

127.80 

±7.2 

N 50                                                           

Range 44 to147 IU/ L     

 

Table 2. Average Globulin level in TB patient using anti TB drugs before treatment 

and after five months treatment 

  

 Before 

treatment 

GLOB            

(1-month) 

GLOB        

(2-month) 

GLOB      

(3-month) 

GLOB    

(4-month) 

GLOB    

(5-month) 

Mean 3.50±.45 3.74±.60 3.59±.49 3.61±.50 4.95±.67 5.03±.63 

N 50 
     

Range 2.0 to 3.5 g/dL     
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Table 3. Total ALT of TB patient using anti TB drugs before treatment and after five 

months treatment 

 Before 

treatment 

ALT        

(1-month) 

ALT            

(2-month) 

ALT            

(3-month) 

ALT            

(4-month) 

ALT           

(5-month) 

Mean 39.56±1.37 39.56 ±1.37 40.04 ±1.66 40.08 ±1.86 43.56 ±4.16 43.56±4.16 

N 50 
     

Range 7 to 55 U/L     

 

Table 4. Total AST of TB patient using anti TB drugs before treatment and after five 

months treatment 

 Before 

treatment 

AST (1-

month) 

AST (1-

month) 

AST (1-

month) 

AST (1-

month) 

AST (1-

month) 

Mean 35.50 ±2.3 37.44 ±2.57 36.50 ±2.4 36.66 ±2.56 47.88 ±3.97 47.92 ±3.99 

N 50 
     

Range 10 to 40 U/L     

 

Red Blood Cells, WBC and Platelets Distribution During TB Treatment 

The mean among RBC count in TB patient before treatment was (4.89±51) and after five-

month treatment it was (4.84±54) which was slightly lower as shown in Table 5. 

As shown in Table 6 the average total no of WBC of TB patient before treatment was 

(7.29±.19) and after completion of five-month treatment it was (7.21±15.2) which slightly 

increases in number. 

The mean among thrombocyte count in TB patient before treatment was (244.98±20.32) 

and after five-month treatment it was (244.66±28.37) and it was slightly lower in number 

as shown in Table 7.  

 

Table 5. RBC count in TB patient before treatment and after five months treatment 

 

Before 

treatment 

RBC            

(1-month) 

RBC        

(2-month) 

RBC        

(3-month) 

RBC       

(4-month) 

RBC              

(5-month) 

Mean 4.89±51 4.88±.52 4.84±54 4.85±.53 4.85±.54 4.85±.54 

N 50 
     

Range 4.7 to 6.1 cells/mcL 
   

 

Table 6. WBC count in TB patient before treatment and after five months treatment 

 Before 

treatment 

WBC     

(1-month) 

WBC          

(2-month) 

WBC        

(3-month) 

WBC      

(4-month) 

WBC            

(5-month) 

Mean 7.29±.19 7.21±.15 7.21±.15.1 7.21±.15.1 7.21±15.1 7.21±.15.2 

N 50 50 50 50 50 50 

Range (4.5 to11.0 ×109/L)     

 

Table 7. Platelets count in TB patient before treatment and after five months 

treatment 

 Before 

treatment 

Platelets 

(1-month) 

Platelets 

(2-month) 

Platelets   

(3-month) 

Platelets   

(4-month) 

Platelets   

(5-month) 

Mean 244.98 

±20.32 

238.98 

±20.32 

240.58 

±23.37 

240.10 

±23.19 

244.34 

±28.67 

244.66 

±28.37 

N 50 
     

Range 150 to 400 ×109/L     

 

DISCUSSION 
Tuberculosis (TB) drugs causes varieties of hematological and biochemical effects on 

liver. This infection affects lunges and other organs of body such as brain and bones etc. 

TB remains main public health and infectious problem throughout the world. Therefore, it 

may cause more mortality than any other airborne infectious disease. Infection rate of TB 

is very high as compared to other air borne diseases. All Tuberculosis drugs have 

significant toxicity (Ramappa & Aithal, 2013). It’s observed that almost all first line TB 
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drugs are hepatotoxic and have different side effects such as allergic reaction, fever, rash, 

vasculitis, vomiting, and peripheral neuropathies (Hameed et al., 2019 and Obeagu et al., 

2019).   

According to past studies done on hematology, university of Gondar, hospitals and basic 

clinic of pharmacology and toxicology also reported anemia in all tuberculosis patient. It 

has been reported that lower RBC value may be associated with deficiency of iron in TB 

patients (Chhabra et al., 2021). According to basic clinical pharmacology and toxicology 

it has been shown suppression of erythropoiesis by inflammatory mediator cause of 

Anemia. According to BMC hematology study the average RBC of TB patient before 

treatment was 4.5 x10-6±0.83 and after treatment it was 4.2 x10-6±0.824. Total WBC 

count of TB patient was slightly increases in number after treatment. Study shows that 

platelet count was another important hematological profile of TB patient that show 

significant difference. After 2-month treatment completion study shows decrease in 

platelet numbers in half of almost all patients (Kassa et al., 2016; Shareef & Amin, 2012). 

The effect of anti TB drug on liver biomarkers is unclear and also serum anti-tuberculosis 

(TB) drug levels and the drug-induced biochemical changes also remains unclear. 

According to Some previous studies Anti-tuberculosis therapy has its own spectrum of 

hematologic toxicity which vary patient to patient. It shows that liver cell abnormalities 

and biochemical changes have been seen in most first line TB Drugs (Mukherjee et al., 

2019). According to (Tuberculosis NICE clinical guideline) most of the first line drugs 

used anti-TB drugs which are related with hepatotoxicity and liver biomarker changes 

observed by researchers (Turnbull et al., 2017). While the occurrence of drug-induced 

hepatitis is difficult to predict in some patients due to genetic factor (Ramappa & Aithal, 

2013). A similar study was conducted in Quetta to explore the blood marker and certain 

factors in TB patients. They demonstrated that the disease was more in females and in 

higher in older patients; and ESR, platelets and leukocytes can help the doctors in the early 

diagnosis of TB (Shafee et al., 2014).  

This study was conducted in Fatima Jinnah chest hospital Quetta Baluchistan to check the 

effects of first line anti TB drugs including isoniazid (INH), rifampin (RIF), ethambutol 

(EMB), pyrazinamide (PZA), and streptomycin on liver biochemistry and hematology. 

Anti TB drugs have direct effects on liver hematology and biochemistry. We conducted 

this study to check the severity of drugs on body physiology.  Total no of 50 -TB patients 

using first line anti TB drugs was enrolled for this study. Five ml simple of blood was 

collected from peripheral venous form by sterile syringe and transferred into tube 

containing EDTA and then it was analysis of hematology analyzer for evolution of 

different blood parameters include RBC, WBC, platelets’, LFT data, and urine data. The 

data was analyzed in Fatima Jinnah chest hospital Quetta and result was interpreted. 

 

CONCLUSION 
In this study change of biochemical and hematological parameters have been observed in 

patient with pulmonary tuberculosis. The level of blood chemistry is significantly lowered 

after completion of five-month treatment. It shows significant variation before initiation 

and after completion of treatment. It concluded that hematological abnormalities in TB 

patient should be checked during tuberculosis treatment. Other biochemical changes 

including LFT, ALKP and ALT biomarkers are slightly increases and should be checked 

during tuberculosis treatment. Patient should be monitored during and after intensive 

phase of treatment 
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