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Abstract 
     The present study aimed to evaluation of erythrocyte sedimentation rate (ESR), hemoglobin (Hb.) levels, white 

blood cell count (WBCs) in active and latent tuberculosis patients in Thi-Qar province,Iraq. This study included 210 

samples (70 patients, 70 household contacts and 70 control ) with age's ≤10 to ≥70 years who were referred to AL-

Nasiriya Center of Tuberculosis and Chest Diseases from the period September 2012—July 2013.The study showed that 

the values erythrocyte sedimentation rate  indicated a significant increase (P≤0.05) in patients and HHCs groups when 

compared with the value of control group (42.64, 22.93 vs. 8.79 mm/h, respectively). While the results showed a 

significant decrease (P≤0.05) in the hemoglobin, (Hb.) levels of patients group and HHCs when compared with control 

group (8.63 and 11.84 vs.13.17 gm/dl, respectively). The means of white blood cell (WBCs), showed a significant 

increase in patient and household when compared with correspondent value of control groups. 

Keywords: Tuberculosis, ESR, Hb, WBC. 

 ذي قاربالتدرن الرئوي البشري في محافظة م بعض المعايير الدموية لممرضى المصابين يتقي

 الخلاصة

حاد والكامن الدراسة الحالية هدفت الى تقييم معدل ترسيب كريات الدم الحمراء، مستوى خضاب الدم و العدد الكمي لكريات الدم البيض لمرضى التدرن ال      
 كانوا الذين ستة، ≥02 الى ≤12مار سيطرة( الاع 02مخاليط المنزل و 02مريضا،  02عينة ) 012العراق . هذه الدراسة شممت -في محافظة    ذي قار

. اوضحت الدراسة ان معدل ترسيب كريات الدم الحمراء 0212 حزيران الى 0210 ايمول من لمفترة الصدرية والامراض لمتدرن الناصرية مركز الى يراجعون
عمى التوالي ( .    vs. 8.79 mm/h 22.93 , 42.64( لدى مجموعة المرضى والمخاليط مقارنة مع مجموعة السيطرة )P≤ 0.05اظهر ارتفاعا معنويا )

 , 8.63( في مستوى خضاب الدم لدى المرضى ومخاليط المنزل بالمقارنة مع مجموعة السيطرة ) P≤ 0.05في حين اظهرت النتائج انخفاضا معنويا )
11.84 vs. 13.17 gm/dl    ة بالمقارنة مع المجموعة المقابمة من السيطرة.عمى التوالي ( . معدلات خلايا الدم البيضاء أظهرت زيادة كبير 

  التدرن، معدل ترسيب كريات الدم الحمراء ، خضاب الدم ، كريات الدم البيض الكممات المفتاحية:

 

Introduction:  
     Tuberculosis (TB) is an infectious disease caused by 

the bacterium, namely Mycobacterium tuberculosis and 

responsible for taking away so many lives all over the 

world. According to World Health Organization 

(WHO), TB is considered the second only to 

HIV/AIDS as the greatest killer worldwide (WHO, 

2012).Primary infections with Mycobacterium 

tuberculosis produce active disease in approximately 10 

% of those infected (Ahmad, 2011).  M. tuberculosis 

TB-antigen specific immunity usually successfully 

controls the pathogen, although viable bacteria do 

remain in granulomas for extend periods, this is known 

as latent tuberculosis infection (LTBI) (Huynh, 2011).  

Also, depend on many criteria a patient was considered 

as active pulmonary TB case if he has symptoms for 3 

weeks or more with one of the following: fever, night 

sweating, loss of weight, persistent cough, tiredness, 
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loss of appetite and fatigue. (Khatri, 2002; CDC, 2010).  

In 2011, 8.7 million people became infected and 

suffered from active TB and 1.4 million died due to this 

disease (WHO, 2012).  WHO survey found that over 95 

% of TB death occurs in low and middle incoming 

countries (WHO, 2012). Reactivation of latent 

tuberculosis (TB) may be induced by the administration 

of cytotoxic chemotherapy and high dose corticosteroid 

therapy (Adzic, 2004). In patients with pulmonary TB: 

anemia, leukocytosis and a high erythrocyte 

sedimentation rate (ESR) can occur  ( Olaniyi and 

Aken'Ova, 2003).  

Material And Methods: 

     This study was conducted in AL-Nasiriya Center of 

Tuberculosis and Chest Diseases, Thi-Qar province, 

Iraq from the period (September 2012—July 2013). The 

samples were obtained from 70 patients with active 

pulmonary tuberculosis, 70 household contacts (HHCs) 

and 70 controls.  The patients and their HHCs were 

investigated for the presence of LTBI and active TB. 

The tests we used in this study are erythrocyte 

sedimentation rate (ESR), Hemoglobin levels (Hb.) and 

white blood cells count (WBCs). (CELL-DYN Ruby 

made all these investigations) 

Samples Collection: 

     The patients and their HHCs (n =70 of each) were 

interviewed using a structured questionnaire to collect 

information on socio demographic and clinical features 

and history of TB. In addition, they were clinically 

examined. 

Blood samples:  
     Two ml of blood were  collected by vein puncture and 

putted in test tube containing anticoagulant EDTA,  ESR, 

Hb. And Total WBCs count were examined  according to 

(Lewis et al., 2001). 

Statistical Analysis 
      Statistical analysis was made using SPSS, version 

10.0. (5).(Newman, 2001). 

Results  

Hematological study 

     Erythrocyte Sedimentation Rate (ESR) 

values 
      The results indicated a significant increase (P˂0.05) 

in the erythrocyte sedimentation rate (ESR) of patients 

group (42.64±10.27mm/h) and household contact group 

(HHCs) (22.93±6.86 mm/h) compared with control 

group (8.79±2.74 mm/h). The highest mean of ESR was 

in the age group 31-40 year (55.92± 9.31mm/h) of the 

patients group and lower mean was (29.10± 9.81 mm/h) 

in the age group ≤10. The highest mean of ESR of the 

HHCs group was in the age groups 51-60 year 

(38.28±10.46 mm/h), (Table 1).  

 

 

 

*significant difference (p≤0.05) of the patients and 

HHCs groups compared with controls. 

**significant difference (P≤0.05) of the HHCs 

compared with  patients R.L.S.D.t =4.48 

Hemoglobin level (Hb)               

      The results showed a significant decrease (P˂0.05) 

in the Hb levels of patients group (8.63±1.13g/dl) and 

HHCs group (11.84±1.67g/dl) compared with control 

group (13.17±1.33 g/dl). Also, there was a significant 
reduce (P˂0.05) in Hb level of patients group compared 

with the HHCs group. The heights mean of Hb levels  

was in the age group 31-40 year (9.68±2.11 g/dl) and 

lower mean was recorded by patients with age group 

≥70 year (6.54±0.52 g/dl). While the heights mean was 

in the age group 31-40 year (9.68±2.11 g/dl). In HHCs 

group, the lower mean of Hb levels was in the age 

group 11-20 year (10.80±1.43 g/dl).  Moreover, the 

heights mean was in the age group ≥ 70 year 

(12.21±1.91 g/dl) (Table 2). 

 

 

 

 

 

 

 

Table (1): The rate of ESR in patients with TB, HHCs 

and control (mm/h) 
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*significant difference (p≤0.05) of the HHCs and 

patient groups compared with controls  

**significant difference (P≤0.05) of the HHCs 

compared with patients,  R.L.S.D.t =0.43    

White blood cell count (WBCs)                                            

      The results showed a significant increase (P˂0.05) 

in the White blood cell count (WBCs) of patients group 

(15.40±1.48 cell/mm
3
) and household contacts group 

(9.86±2.56 cell/mm
3
) compared with control group 

(7.78±1.87 cell/mm
3
). Also, there was a significant 

increase (P˂0.05) in WBCs of patients group compared 

with household contacts group. There was no a 

significant among age groups of the patients and HHCs 

(Table 3). 

 

 

 

 

 

 

 

 
 

 

 
 

*significant difference (p≤0.05)of the patients and 

HHCs groups compared with controls. 

**significant difference (P≤0.05) of the HHCs 

compared with patients, R.L.S.D.t =1.04   

 

Discussion  

      The rate of erythrocyte sedimentation rate (ESR) 

was a significant increase in the patients group and 

household contacts group (HHCs).This result probably 

due to the presence of extended families in AL-Nasiriya 

district associated with crowding, poverty, malnutrition 

and presence of grandfathers or grandmothers who may 

be harboring active pulmonary TB (Bashour and 

Mamaree, 2003). In addition, there was a significant 

increase of the ESR rates in the age group 31-40 year of 

the patients 51-60 year of the HHCs group compared 

with other groups. The increase in the ESR of this age 

groups may be attributed to exposure these persons to 

dust for prolonged periods resulting from industrial 

pollutants, chemicals and fumes resulting from car 

exhaust and thus frequent exposure to these pollutants 

increases the problems of respiratory system. This is 

consistent with study of Holst et al. (2010) who 

mentioned thatentry large amounts of dust to the 

respiratory stream loaded with bacterial and fungal 

spores increase the infections of respiratory system.This 

result in agreement with study of Unsalet al. (2005) 

who referred to rise ESR to 61.1 mm/h. The high a 

significant decrease of the hemoglobin level in the 

patients and household can be explained in the ground 

that most the antibiotics that used for treatment of TB 

caused anorexia that lead to malnutrition, or due to 

malnutrition, which caused by poverty and in ability to 

follow the correct dietary habits because they have 

symptoms similar to TB infection that causes the 

anorexia which leads to malnutrition , also bad nutrition 

habits , low education level are reasons which have 

clear impact to reduce Hb. This result is consistent with 

study of Crevelet al. (2002) which reported the decrease 

in hemoglobin level totals age groups in patients with 

tuberculosis attributed to treatment with antibiotics life 

for long periods. Low level of the Hemoglobin in the 

age group ≥ 70 year of the patients and age group 11-

20year of the HHCs may be attributed to wronguse of 

antibiotics or anemia disease ,their dependence 

onfoodhas no nutritional value and old age could be 

interpreted as a risk factor for TB-associated anemia 

and malnutritionof the infected children this consistent 

with study by Choi et al. (2004) which who mentioned 

that the prevalence of anemia usually increases with age 

especially after age 60 year. There was a significant 

increase in the white blood cell count among study 

groups. This result may be due to the role of the 

immune system in the resistance against infection with 

pulmonary tuberculosis. this increase refers to a 

Table (2): The rate of  Hb levels (g/dl) in patients with 
TB, HHCs and control  

Table (3): The rate of WBCs in patients with TB, HHCs 

and control (mm/h) 
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significant difference indicate the role of WBCs as an 

important component of the host defense system, 

responsible for protection against bacteria.This increase 

in the pre-treatment stage is high and this in agreement 

with finding of Teklu and AL-wabel, (1994).  Also our 

result match with the study by AL-Mamory, (2012) in 

Iraq, which demonstrated that, there is a significant 

increase in the WBCs count of the TB patients 

compared with control group. Also, match with finding 

of study done by AL-Nahary, (2002) in Iraq who 

observed that rise in the mean of WBCs in patients with 

tuberculosis.  
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