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ABSTRACT 
Extrapulmonary tuberculosis is a significant health problem worldwide because of difficulties in its 

diagnosis and in monitoring its treatment, in which tuberculous lymphadenitis is high prevalent. To 

this effect, adequate knowledge on the species and strains of mycobacteria which circulate among the 

human population in specific geographic location is required. 

Objective: The objective of this study was to determine the prevalence of TBLN and to compare 

diagnostic performance of laboratory methods in diagnosis of TBLN among clinically suspected 

TBLN patients; identify the dominant species/ strain of M.tuberculosis responsible for TBLN. 

 Materials and Methods: A cross-sectional study was conducted between February,2013 to 

October, 2013. Structured questionnaire, fine needle aspiration cytology and histopathology, Ziehl 

Nelson staining, mycobacterial culture, region of difference (RD)-PCR, spoligotyping and 

flowcytometry were used for undertaking this study. SPSS version 20  was used for data entry and 

analysis. 

 Result: Of the 206 TBLN suspected cases, 166 (80.6%) were positive for TBLN by FNAC and 

histopathological examinations. On the other hand, only 36% (74/206) were positive by 

mycobacterial culture. Acid-fast bacilli (AFB) were detected in 28.6% of the 133 TBLN suspected 

individuals while 79.3% of the 121 TBLN suspected cases were positive for mycobacteria by PCR. 

Majority (98.6%) of the causative agent of TBLN was M.tuberculosis. Further characterization of 74 

isolates to strain level by spoligotyping, 57 isolates were classified into one of the 26 shared 

international types (SITs) according to SpolDB4.0 and the remaining 16 isolates generated 13 

different spoligotype patterns which had not been reported to the SpolDB4.0.The most prevalent 

strains of M. tuberculosis isolated in this study were SIT149, SIT53, SIT26 and SIT37 comprising 

52.6% of the total strains. The strains were further classified into families in which the most 

prevalent were T, CAS and Haarlem comprising of 81.1% of the isolates. Classification of the strains 

into lineages leads to indicated modern lineage was the most prevalent comprising 66.2%.  

Conclusion: In this study it has been shown that, several clusters and new strains of M. 

tuberculosis circulate in TBLN patients in Ethiopia. As mapping the population structure of M. 

tuberculosis is vital to understand the transmission and disease dynamics of TB and set 

appropriate control measure. 
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1. INTRODUCTION 

1.1. Background 
 

The global burden of TB remains enormous. Globally in 2012, there were an estimated 8.6 

million incident cases of TB (range 8.3 million–9.0 million), 1.3 million people died from the 

disease (0.94 million deaths among HIV-negative cases and 0.32 million deaths among people 

who were HIV-positive) [1]. Most of the estimated number of cases in 2012 occurred in Asia 

(58%) and the African Region (27%) [1].The five countries with the largest number of incident 

cases in 2012 were India (2.0 million– 2.4 million), China (0.9 million–1.1 million), South 

Africa (0.4 million–0.6 million), Indonesia (0.4 million–0.5 million) and Pakistan (0.3 million–

0.5 million). India and China alone accounted for 26% and 12% of global cases, respectively. Of 

the 8.6 million incident cases, an estimated 0.5 million were children and 2.9 million (range, 2.7–

3.1 million) occurred among women [1].The infection rate with this bacteria increasing and one 

of the reasons for this is long process of laboratory identification, therefore establishing new 

diagnosis methods could decrease disease rate. WHO estimates that if the current tools for the 

diagnosis and treatment of TB are not improved, nearly one billion additional people will 

become infected by M. tuberculosis between the 2000 and 2020. Among these, 200 million will 

develop the active disease and 35 million will die from TB [2].  

 

1.2. Etiologic Agent 
 

M. tuberculosis belongs to the family of Mycobacteriaceae, order Actinomycetales and genus 

Mycobacterium. There are three species under this genus and these include M.tuberculosis 

complex, the non-tuberculosis mycobacteria and M. leprae [3]. Human  and  animal  tuberculosis  

are  caused  by  different  members  of  the  Mycobacterium tuberculosis  complex  (MTC),  of  

which  M.  tuberculosis and M.  bovis are best known and share 99.9 % of the same genome [4]. 

A  recent  study  suggest  using  phylogenetically  informative  spacers,  in  combination  with 

previously  identified  single  nucleotide  mutations  and  chromosomal  deletions  to  identify 

different clades in the RD9 deleted lineage each with a separate host preference [5]. Of the 
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pathogenic species belonging to the M. tuberculosis complex, the most frequent and important 

agent of human disease is M. tuberculosis [6]  

 

Fig.1: Scheme of the proposed evolutionary pathway of the tubercle bacilli illustrating successive loss of 

DNA in certain lineages (grey boxes). The scheme is based on the presence or absence of conserved 

deleted regions and on sequence polymorphisms in five selected genes (Source: Brosch et al., PNAS, 

2002) 

 

Today's observed pattern of phylogeographical diversity of MTC is undoubtedly the result of 

both a deep ecological differentiation and of a more recent demographic and epidemic history. It  

is  hypothesized  that  strains  comprising  TB  clades  have  evolved different  properties  which  

may  influence  a  local  strain  population  structure [7]. TB-lineage can be used to predict major 

lineages as defined by the United States Centers for Disease Control and Prevention (CDC). It 

can predict the following 6 major MTC genetic lineages as defined by CDC. Modern Lineages( 

East-Asian (Beijing), Euro-American, East-African Indian) and Ancestral Lineages( Indo-
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Oceanic, M.africanum (West African 1 and West African 2),M. bovis) [8].Each of the six main 

lineages was  associated  with  particular  geographical  areas. The East-Asian lineage is 

dominant in many countries of the Far East, and the Indo-Oceanic lineage occurs all around the 

Indian Ocean. The Euro-American lineage is clearly the most frequent lineage in Europe and the 

Americas.  Though most other areas were associated with only one or two lineages, all six main 

lineages were represented in Africa. These included the two West-African lineages that did  not  

occur  elsewhere,  as  well  as  the  Indo-Oceanic  lineage,  the  most  ancestral  of  the  six 

lineages,  which  was  associated  with  East  Africa[9].  

 

1.3. Transmission of Tuberculosis  

M. tuberculosis infections occur by airborne transmission. The route of entry of the tubercle 

bacillus into the body is via the respiratory tract through the inhalation of respiratory droplet 

nuclei, which are few viable, virulent organisms, small enough in size to allow passage into the 

lower respiratory tract [10]. Infection of human beings with M. bovis almost always occurs by 

inhalation of aerosols or consumption of milk/meat containing the bacillus [11].    

 

Once organisms have made their way into the lung, they have four potential fates [12]. The 

initial host immune reaction can be completely effective and kill all bacilli, such that the patient 

immune system completely controls the bacilli and has no chance of developing tuberculosis at 

any time in the future; if the immune system of host is undermine, the organisms can begin to 

multiply and grow immediately after infection, causing clinical disease known as primary 

tuberculosis; bacilli may become dormant and never cause disease at all, such that the patient has 

what is referred to as latent infection, or the latent organisms can eventually begin to grow, with 

resultant clinical disease, known as reactivation tuberculosis [13].TBLN is assumed to  result  

from  lympho-haematogenous  spread  of  tubercle  bacilli  from  the  site  of  primary infection 

in the lungs, as reactivation of previously contained foci . Hilar and mediastinal lymph nodes are 

initially involved. The infection then spreads through the lymphatic to the draining cervical 

lymph nodes [14].  



4 
 

1.4. Immunopathogenesis of Tuberculosis  
 

Phagocytosis of M.tuberculosis by alveolar macrophages is the first event in the host pathogen 

relationship that decides outcome of infection. Phagocytized microorganisms are subject to 

degraded by intralysosomal acidic hydrolases upon phagolysosome fusion.  This highly regulated 

event constitutes a significant antimicrobial mechanism of phagocytes [15]. After entry of M. 

tuberculosis into alveolar macrophages, it produces inflammatory cytokines and chemokine that 

serve as a signal for infection. The monocytes, neutrophils, and lymphocytes migrate to the focal 

site of infection, but they are unable to kill the bacteria efficiently. During this time, the bacilli 

resist the bactericidal mechanisms of the macrophage (phagolysosome) by preventing 

phagosome-lysosome fusion, multiply in the phagosome, and cause macrophage necrosis. The 

released bacilli multiply extracellularly, and phagocytized by another macrophage that also fails 

to control the growth of M.tuberculosis, and likewise are destroyed [16, 17].   

 

Within 2 to 6 weeks of infection, the specific immune response produces primed T cells which 

migrate back to the focus of infection, guided by the chemokines produced by the infected cells, 

and the accumulation of macrophages, T cells, and other host cells (dendritic cells, fibroblasts, 

endothelial cells, and stromal cells) leads to the formation of granuloma at the site of infection.  

The bacilli are contained in the caseous centers of the granuloma. The bacilli may remain forever 

within the  granuloma,  get  reactivated  later  or  may  get discharged into the airways after 

enormous increase in  number,  necrosis  of  bronchi  and  cavitation. Fibrosis represents the last-

ditch defense mechanism of the host, where it occurs surrounding a central area of necrosis to 

wall off the infection when all other mechanisms failed [15, 18]. 

 

The granuloma formation walls off tubercle bacilli from the rest of the lung tissue, limits 

bacterial spread, and provide microenvironment for interactions among macrophages and other 

cells of the immune system and the cytokines produced by these cells. The CD4+T cells 

producing interferon- γ (IFN- γ) recognize infected macrophages, presenting antigens from M.  

tuberculosis and kill them [19].  
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 If the infection is successfully contained at granuloma formation stage, it shrinks and may 

eventually disappear, leaving a small scar or calcification and the patient‟s T cells become 

responsive to M. tuberculosis-derived antigens. If, however, the immune response does not 

successfully control the bacterial replication, the granulomas increase in size and cellularity. 

Eventually, cell death in the granuloma leads to necrosis. In this case, if the granuloma is close to 

the surface of the lung, the tissue destruction caused by necrosis can breach the mucosal surface 

and the granuloma contents leak into the lumen of the lung – a process referred to as cavitation. 

This gives rise to the prototypic symptom of TB – a persistent cough with blood in the sputum. 

At this point, the patient is highly infectious, spreading the bacteria by aerosol, even the bacilli 

can disseminated to other organ, like lymph node. Tissue destruction in TB is not mediated by 

the activities of the bacteria alone, it is primarily immunopathological in nature and the crucial 

point to understand is that an inflammatory immune response is critical for the survival of both 

the host and the bacteria [20]. 

 
 

Figure 2. Different outcomes of infection with M. tuberculosis, different T cell populations involved in 

protection and major anti-mycobacterial effector mechanisms of macrophages. This scheme firstly 

depicts the different outcomes of tuberculosis in healthy and immunocompromised subjects. Secondly, the 

figure shows the different T cell populations and their major T cell effector mechanisms in the control of 

disease. Thirdly, the figure shows anti-mycobacterial effector mechanisms of activated macrophages. 

(Kaufmann H.E. How can immunology contribute to the control of tuberculosis. Nature Reviews 

Immunology 2001; 1:20–30.)   
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1.5. Immunology of Tuberculosis  
 

Almost 20 people develop tuberculosis and four people die from the disease every minute, 

somewhere in the world. Tuberculosis thus remains a major disease in terms of mortality and 

morbidity. In the majority of infected people, the immune response is able to adequately control 

the infection, and consequently only 5-10% will develop clinical sign and symptom of disease 

during their lifetime. The host which is latent state for the bacterium and, if they become immune 

depressed, they may present a reactivation of the disease, leading to the dissemination of the 

infection. Cell mediated immunity of the host response to M. tuberculosis is important in 

preventing clinically evident disease following infection [21, 22].                                                  

 

 Understanding  the  components  of   host immune  response  at  a  basic  level  is  likely  to  

lead  to  a  better  understanding of the pathogenesis of tuberculosis in humans and to result in 

better and novel approaches to prevention and therapy of this disease.CD4+T, CD8+T cells, 

macrophages have an essential role in the response to TB. They are generally involved in 

amplifying immune responses by secreting various cytokines, serves cytotoxic effector cells 

capable of lysing target cells directly, express the co-stimulatory molecules necessary for 

activating T cells, balance central in maintaining the homeostasis of the immune system, prevent 

autoimmunity and maintain self-tolerance and they can be minimize excessive tissue destruction 

from adaptive immune responses [23]. 

 

Pathogenic mycobacteria can spread into neighboring resting macrophages and other cells 

considered for replication. Macrophages, activated by exposure to inhaled particulates, possess 

potent microbicidal activity which can kill bacilli and arrest TB infection, but usually they 

cannot eliminate infection entirely [24, 25]. Its activation is achieved by T lymphocytes which 

are the principle mediator of cell mediated immune response against MTB. CD4+ T cells are 

primarily helper T cells which secrete different types of interleukins involved in the activation of 

macrophages. IFN- γ specifically activates macrophages and stimulates them to ingest and kill 

mycobacteria more effectively [26, 27].    
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The host immune response to M. tuberculosis, especially cell-mediated immunity involving 

macrophages, T lymphocytes, and natural killer (NK) cells, are particularly important in 

preventing clinically evident disease following infection. CD4+T cells are involved in 

amplifying  immune responses by secreting various cytokines, but some CD4+ T cells also serve 

as cytotoxic effector cells capable of lysing target cells directly. They are capable of secreting 

cytokines such as Interferon-γ (IFN-γ) and interleukin-4 (IL-4) and thus may play a role in 

regulating the balance of Th1 and Th2 T-lymphocytes in the TB patients [28, 29]. CD8+ T-

lymphocytes are also important for an effective T-cell immune response in their roles as 

cytotoxic effector cells capable of lysing target cells directly, or supporting the immune response 

of CD4+ T-lymphocytes [30]. 

 

Lymphocyte  sub-populations  proliferate following exposure  to  the  mycobacterium  antigen  

and  start secreting  specific  cytokines.  Cytokines are, in fact, messengers of the immune 

system, leading the system to a stronger defense against the disease [31, 32].The CD4+ T helper 

cells can be differentiated into Th1, Th2, Th17 and Treg. cells. The Th1 cells produce cytokines, 

notably IFN-γ, TNF-α, IL-2, lymphotoxin and granulocyte-macrophage colony-stimulating 

factor (GM-CSF), which prompts stimulation of Th1 cells, CTL, and maturation and activation 

of macrophages as well as granulocytes. The Th2 cells produce B cell stimulation factors such as 

IL-4, IL-5, IL-10 and IL-13, which promote antibody production but suppress the Th1 type 

immune response. The Th1, Th2 and Th17 subsets may be modulated by Treg cells, of which 

there are several types and the list is growing [33, 34]. The FoxP3-expressing Treg cells are 

expanded during TB infection, and inhibit human memory γ -δ T cells to produce IFN- γ in 

response to M. tuberculosis antigens [35, 36].  

 

The different T cell populations produce interferon γ (IFN γ) and hence are of the T helper 1 

(Th1) type. This cytokine is the central mediator of macrophage activation. IFN γ synergizes 

with tumor necrosis factor α (TNF α) in activating macrophages. CD4+T cells also produce 

lymphotoxin α (LT α), which participates in protection against tuberculosis. At least some of the 
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CD8 T cells, γδ T cells, and CD1 restricted T cells secrete perforin and granulysin which directly 

kill mycobacteria within macrophages [37]. 

 

 

Figure 3.Adaptive immunity to tuberculosis infection. 

 The infected macrophages and dendritic cells secrete cytokines that include IL-12, IL-23, IL-7, IL-15 and TNF-a, and 

present antigens to several T-cell populations including CD4+ T cells (MHC class II), CD8+ T cells (MHC class I), 

CD1-restricted T cells (glycolipid antigens) and γδ T cells (phospholigands).These T cells produce the effector 

cytokine IFN-γ, which activates macrophages in conjunction with TNF-α to effect killing of intracellular mycobacteria 

through reactive oxygen and nitrogen intermediates. In addition, CD8+ cytotoxic T cells can kill intracellular 

mycobacteria through granulysin and perforin-mediated pathways. However, CD4+ Th2 cells produce 

immunosuppressive cytokines such as IL-4, and CD4+CD25+FoxP3+ regulatory T (Treg) cells produce IL-10 and 

TGF-β that may suppress mycobactericidal effector mechanisms.(Adapted from: Dheda K.et al.  The immunology 

of tuberculosis: From bench to bedside. Respirology 2010;15: 433–450. ) 

 

 

Studies in animal models and in humans have demonstrated that a wide range of immune 

components are involved in an effective immune response against M.tuberculosis. These include, 

beside macrophages and dendritic cells, αβ -T cells (both CD4 + and CD8 + ), CD1 restricted T 

cells, γδ -T cells, and cytotoxic T cells, as well as the cytokines produced by these immune cells 

[37-40].Although CD4+ T cells along with CD8+ T cells and the natural killer (NK) cells are the 

major producers of IFN- γ, studies carried out in CD4+ deficient mice have shown that it is the 

early production of IFN- γ by CD4+ T cells and subsequent activation of macrophages that 

determine the outcome of infection. The CD4+ T cells also play other roles in the defense against 

infection that is independent of IFN- γ production [41, 42].   The CD8+ T-cells, in addition to 
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producing IFN- γ and other cytokines, may also are cytotoxic for M. tuberculosis infected 

macrophages, and thus play an important role in providing immunity to TB. The CD8+ T-cells 

can directly kill M. tuberculosis via granulysin, and facilitate the control of both the acute as well 

as chronic infection [42, 43]. 

 

The increased incidence of tuberculosis, specifically extrapulmonary tuberculosis, among 

individuals with HIV infection, demonstrates the importance of cell-mediated immune responses 

for the containment of M. tuberculosis infection [44]. Activated effector T-lymphocytes migrate 

to granulomas, and presumably control infection through the release of cytokines and cytolytic 

function. These immune responses appear to be modulated through the recruitment of regulatory 

T -lymphocytes (Treg) to the sites of active infection. This suggests Treg may play a significant 

role in the host immune response to M. tuberculosis infection, and specifically a role in 

determining the site of tuberculosis disease [45, 46].  

 

It is known that the cellular immune response, particularly that produced by lymphocytes, plays a 

central role in controlling M.tuberculosis replication. The immune response after M. tuberculosis 

disease may be visualized by the measurement of T-lymphocyte phenotypes in human peripheral 

blood. Different researchers showed that, diminished numbers of CD4+ and increased number of 

CD8+ T-cells have been described in patients with active tuberculosis. Expanded 

immunophenotyping demonstrated the loss of both naïve and memory/effector subpopulations of 

CD4+ T-lymphocytes, and increased CD8+ T-lymphocyte activation. Here it also a profound 

depletion in T-cells subpopulations in patients with severe tuberculosis, in the absence of other 

identifiable causes of immunodeficiency [47].  

 

The study done in Iran on different  markers  (CD3,  CD4,  CD8 and  CD4/CD8  ratio)  in  

peripheral  blood  TB patients before chemotherapy indicated that,  altered T lymphocytes are 

seen. In the patients group, increase in T-CD8+ lymphocytes along with decrease in T-CD4+ 

lymphocytes before antibiotics, resulted in a decrease of  CD4/CD8  ratio. There is some study 
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which showed change of peripheral T lymphocytes previous EPTB had significantly lower 

median CD4+ lymphocyte levels than persons with pulmonary tuberculosis or latent M 

tuberculosis infection [48, 49]. 

 

 T-lymphocyte subsets, both CD4+ and CD8+ T-cells, play a crucial role in immunity against 

mycobacterium infections. They have many effector functions such as cytolysis and release of 

potent anti-mycobacterial cytokines like IFN-γ and TNF-α. The study done in China by Jing X et 

al., showed a clear reduction in the percentages of CD3+ T lymphocytes in TB patients compared 

with controls, and of T lymphocytes and CD3+CD4+ T helper cells in extra-pulmonary TB 

patients compared with pulmonary TB patients[50].  

 

Study from India, on immunophenotypic characteristics and intracellular cytokine levels of T-

lymphocytes and monocytes showed that, the CD4+ percentage was lower in patients with TB 

when compared to healthy individuals. Study in Turkey also  indicated,  the percentages of total 

CD3+ lymphocytes in APTB patients had lower CD4+ T cells, CD3 + CD4 + levels than healthy 

control . The percentages of CD3 + and CD3 + CD4 + cells, and the ratio of CD3 + CD4 + to 

CD3 + CD8 + cells, were significantly lower. There was also a decrease in total T-lymphocytes 

(CD3+ cells) and CD3 + CD4 + cells in TB patients compared with control subjects according to 

research conducted in China[51-53]. 

 

Extrapulmonary tuberculosis is likely a marker of underlying immune suppression and has been 

associated with decreased in vitro secretion of gamma interferon (IFN-γ) in response to 

mycobacterial antigens compared to that of M. tuberculosis infected controls. It was shown by 

Almeida et al. that subjects with prior extrapulmonary tuberculosis had the highest frequency of 

Treg cells compared to those with prior pulmonary tuberculosis, individuals with latent M. 

tuberculosis infection, and uninfected controls. These findings suggest that immune 

dysregulation may be a feature of persons who develop extrapulmonary tuberculosis [54].  
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1.6. Global epidemiology of Tuberculosis  
 

M.tuberculosis is harmful human pathogen that causes considerable morbidity and mortality in 

the worldwide. Globally, 8.4 million people are estimated to develop tuberculosis (TB) each 

year, and nearly 2 million deaths result from the disease. There were an estimated 12 million 

prevalent cases (range, 11 million–13 million) of TB in 2012 equivalent to 169 cases per 100 000 

population. In the African Region, estimates of TB prevalence rates are far from the target level, 

and halving the 1990 rate by 2015 appears unlikely. Overall, one-third of the world‟s population 

is currently infected with the tuberculosis bacillus, over 90 percent of them in developing 

countries [1]. The African region accounted for most HIV-positive TB cases (79%), followed by 

the South East Asia region which had 11% of total cases. The prevalence of HIV infection 

among patients with TB ranges from 50% to 80% in many settings in Sub- Saharan Africa, but in 

other parts of the world it varies from 2% to 15% [55].  

 

WHO estimates that if the current tools for the treatment and prevention of TB are not improved, 

nearly 1 billion additional people will become infected by M. tuberculosis between the 2000 and 

2020. Among these, 200 million will develop the active disease and 35 million will die from TB 

[2].Extrapulmonary tuberculosis accounts for approximately 10–15% of all tuberculosis 

infections and occurs in up to 50% of patients with human immunodeficiency virus (HIV)-

tuberculosis co-infection. The annual incidence rates of EPTB have increased not only in 

developing countries but globally over the last few years [56, 58]. 

 

1.7. Epidemiology of tuberculosis lymphadenitis (TBLN) 
 

 EPTB is a significant health problem in both developing and developed countries. The reported 

prevalence of EPTB in India varies between 8.3% and 13.1% in different districts. The reported 

proportions of EPTB among all TB cases in other developed countries ranged from 12% to 

28.5% [59].M. tuberculosis amounted to 68% as a causative agent of lymph node tuberculosis in 

the area with 19% of the patients being HIV positive. In India a finding that closely agrees with 

the above results revealed that M. tuberculosis is still the most common cause of tuberculous 
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lymphadenitis and mycobacteria other than tuberculosis are responsible for very few cases [60]. 

Tuberculous lymphadenitis was found to be predominantly cervical in location and most patients 

responded well to chemotherapy. The relationship of HIV to EPTB has been clearly documented 

but it is evident that extra pulmonary tuberculosis especially lymph node tuberculosis does occur 

in the absence of HIV infection in young patients [61]. As study conducted in a tertiary care 

hospital in India revealed, mycobacteria were grown on 74 cultures. Seventy two cultures 

(97.3%) were positive for M.tuberculosis, and, and only 2 (2.7%) were positive for M.kansasii. 

In 89 histopathologically proven patients of TBLN, 56(62 %) cultures were positive and AFB 

smear positive in 21(23.6%) patients [62]. 

 

Epidemiological survey of  EPTB in the United States  indicated that ,among 253,299 total 

tuberculosis cases reported from 1993 through 2006 to the National Tuberculosis Surveillance  

System (NTSS), 47,293(19%) were EPTB,186,540(74%) were PTB,4478(2%) were 

disseminated tuberculosis, and 14,910(6%) were concurrent EPTB. The disease site constituting 

the largest proportion of EPTB cases was lymphatic tuberculosis, followed by pleural 

tuberculosis. More than 60% of lymphatic tuberculosis was cervical lymphatic tuberculosis [63]. 

 

Study conducted in Nigeria with peripheral lymphadenopathy patients revealed that 48 were 

subjected to FNAC. Aspirates were mainly from lymph node 43(89.6%), breast 4(8.3%) and 

periumblical mass 1(2.1%).AFB were positive in 23 (47.9%). Generally the study showed that 

EPTB consists of 10%-27% tuberculosis and it account for significant proportion of TB impact 

on health [64].  

 

The study from Tanzania on 128 (99 HIV-seropositive) patients indicated that, 89 (67 HIV-

positive) patients TB lymphadenitis could be proven. Histology and LJ culture of a lymph node 

biopsy had the highest diagnostic yield, 85% and 88% respectively, followed by detection of 

acid-fast bacilli (AFB) in biopsy smear (53%) and in fine-needle aspirations (35%).Again in 

same country, 191 patients admitted to hospital with suspected EPTB tuberculosis, TB was 
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diagnosed in 158 patients. M. tuberculosis was detected in the blood of 25 patients, in 92% by a 

polymerase chain reaction (PCR) technique and in 52% by culture of buffy coat cells [65, 66].  

 

In Sudan, M. tuberculosis DNA was detected in the blood samples of 30/39 (77%) patients with 

tuberculosis lymphadenitis, but in none of the cases with reactive or malignant 

lymphadenopathy. The presence of M. tuberculosis DNA correlated strongly to multiple lymph-

node involvement and to caseating-granulomatous and predominantly necrotic 

cytomorphological categories [67]. 

 

1.8. Epidemiology  of tuberculosis in Ethiopia 
 

TB is also a major public health problem in Ethiopia. Ethiopia is among the High burden 

tuberculosis countries (HBTCs) with regard to the number of tuberculosis patients. The WHO 

TB control program estimate that the proportion of extrapulmonary TB among the total number 

of new TB cases (143, 503) is about 33% [1].The proportion of EPTB, with majority of TBLN 

among newly diagnosed TB patients has been increasing for the last two decades. In spite of 

these high numbers, diagnosis of tuberculosis lymphadenitis remains a challenge [68]. Over a 

third of the population has been exposed to tuberculosis and the annual risk of tuberculosis is 

estimated at 2.2 %. According to the Ministry of Health statistics, tuberculosis is one of the 

leading causes of morbidity, the fourth cause of hospital admission, and the second cause of 

hospital death in Ethiopia [68, 69].  

 

Study done in Ethiopia by Deresse et al (2012), of total 134, 38% of the samples were positive 

for TBLN by culture, 11.8% by Erlich-Ziehl-Neelsen (EZN) staining, 23.4% by PCR, and 59.8% 

by cytology. Cytology had the highest sensitivity (81%) and EZN stain the least (22.9%). The 

specificity of EZN stain was the highest (92.4%) while cytology was the lowest (50%). In this 

study, out of 50 culture-positive samples, 21 (42%) were positive by PCR while 8 (10.8%) out of 

74 culture-negative samples were positive by PCR [70]. 
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A cross-sectional study from Afar region of Ethiopia regarding the forms of TB, 137 (63.4 %) 

had PTB and the rest were diagnosed with EPTB. Among PTB patients, the majority (61.3 %) of 

them were diagnosed as smear negative PTB. Patients with PTB reported persistent cough (100 

%), fever (93.4 %), weight loss (92 %), loss of appetite (89.1 %), night sweating (84.7 %), and 

hemoptysis (26.3 %). On the other hand, patients with EPTB reported fever (89.9 %), swelling 

(mainly neck and axillary areas) (73.4 %), loss of appetite (77.2 %), weight loss (77.2 %), night 

sweating (64.6 %), chest pain (25.3 %), and cough (17.7 %) [71].  

 

A cross sectional study done in 27 health centers of Addis Ababa, Ethiopia, revealed that  the 

prevalence of both pulmonary and extra pulmonary TB was 46.0% (233/506).Of the TB patients, 

100(42.9%), 96(41.2%) and 37(15.9%) had smear positive, smear negative and extra pulmonary 

TB respectively [72].  

 

1.9. Clinical manifestation of Tuberculosis  
 

Tuberculosis lymphadenitis usually affects children and young adults with high female 

predilection. Patients usually present with gradual enlarging of lymph nodes and may otherwise 

be asymptomatic. Isolated cervical lymphadenopathy is most commonly seen in about 67 % HIV 

negative patients. The enlarged lymph nodes may be of varying size, are usually firm, painless 

and may be discrete or matted [73-75]. 

 

Cervical lymphadenitis is the most common manifestation of mycobacterial infections 

encountered in the otolaryngologic practice. Cervical lymphadenopathy is generally described as 

a painless, slowly growing neck mass or masses developing over weeks to months. The lymph 

nodes are usually multiple and matted but may be single, mobile, or fluctuant or with discharging 

sinuses. Some patients with lymph node tuberculosis may manifest systemic symptoms and these 
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include fever, weight loss, fatigue and occasional night sweats. Cough is a less prominent 

feature, seen in approximately 10 percent of patients [73, 76]. 

1.10. Diagnosis and identification of Tuberculosis  
 

Mycobacterial cervical lymphadenitis remains a diagnostic challenge in developing countries for 

many clinicians because of the low sensitivity of conventional methods in detecting tubercle 

bacilli in clinical specimens; it mimics other pathologic processes and yields inconsistent 

physical and laboratory findings [76].   

  

1.10.1. Ziehl Neelsen (ZN) staining 
 

The primary method for the diagnosis of tuberculosis is Ziehl Neelsen staining. Although the 

method is specific and rapid; the technique has low sensitivity in the detection of tubercle bacilli 

in various clinical specimens. Smear negative and culture positive results can occur  since  a  

significant  number  of  bacilli  must  be  present  in  the  given  specimen  to  be detected by acid 

fast smear examination. For instance, 5, 000 -10, 000 acid-fast bacilli per ml of sample must be 

present to permit detection by acid fast staining [77-80].  

 

1.10.2. Fine Needle Aspiration Cytology (FNAC) and Histopathology  
 

 Fine-needle aspiration (FNA) has become a widely used diagnostic tool and it remains one of 

the  most  rapid  and  cost-effective diagnostic  methods  of  tuberculous  lymphadenitis  where  

it  is  difficult  to  perform  molecular techniques. It is being increasingly used as the main 

diagnostic procedure for establishing the diagnosis of tuberculous lymphadenitis. In  areas  

where mycobacterial  infections  are   prevalent,  a  diagnosis  of  tuberculosis  can  be  made  

confidently  when  its  cytomorphological  features  are  met. In  one  study,  the  sensitivity  and  

specificity  of  FNAC  in  the  diagnosis  of  tuberculous lymphadenitis was stated as being 88% 

and 96% respectively [81,82].Histopathologic examination is one of the most important means 

for diagnosing mycobacterial cervical lymphadenitis. In histological diagnosis of  surgical  

lymph  node  biopsy  specimens,  diagnosis  is  based  on  the  presence  of  granulomas, central 
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necrosis (suggestive of lymph node tuberculosis), and if possible, demonstration of acid-fast  

bacilli  by  staining  of  tissue  sections [83-85].  

 

1.10.3. Mycobacterial culture  
 

 The  identification  of  tubercle  bacilli  by  culture  is  required  for  the  ultimate  proof  of 

mycobacterial infection. However, due to unavailability of laboratory equipment and safety 

procedures, the method is not practiced in resource poor settings.  Specimens  collected  from  

normally  sterile  body  sites  may  be  placed  directly  onto  the  culture  media or can be mildly 

decontaminated prior to inoculation. Such specimens include FNA and biopsy materials from 

lymph nodes. The detection rate for M. tuberculosis from fine needle aspirates is low by 

microbiological techniques. Different media (egg based, agar based and liquid media) have been 

devised for cultivating of tubercle bacilli. Among the aforementioned media, bacterial culture on 

egg - based Lowenstein Jensen (LJ) media are commonly used in most laboratories. Lowenstein 

Jensen  medium  enriched  with  sodium  glycerol  favors  the  growth  of  M.  tuberculosis, while 

LJ medium without glycerol but containing pyruvate encourages the growth of M. bovis. 

However,  bacterial  culture  takes  at  least  3  to  8  weeks  to  observe  a positive growth after 

incubation at 37 oC [86-88].  

 

1.10.4. Polymerase Chain Reaction (PCR)  
 

 In order to reduce the time needed for and improve the sensitivity of identification methods, 

combination of the above cited techniques and PCR methods have been recommended.  

However,  the  diagnosis  of  EPTB  remains  an  important  clinical challenge,  primarily  

because  of  the  inadequate  sensitivity  of  conventional  bacteriologic methods  for  detecting  

M. tuberculosis and  M. bovis in  the  extrapulmonary  specimens. Nucleic acid methods are 

currently employed for rapid identification of mycobacteria from both cultured and uncultured 

clinical specimens. Key mycobacterial targets for PCR amplification are: the insertion sequence 

IS6110, Region of Difference (RD), 65KD heat shock protein, 38KD protein, and ribosomal 

RNA [89-92]. 
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Spoligotyping method is based on PCR amplification of a highly polymorphic DR locus in the 

M. tuberculosis complex, which contains DR sequences interspersed with variable spacer 

sequences, followed by reversed line blot hybridization. It relies on determination of the 

presence or absence of spacers in the in vitro-amplified DNA by hybridization to multiple 

synthetic spacer oligonucleotide covalently bound to a filter. Amplification differences in RD 

regions reflecting variable deletions in IS6110, 65KD heat shock protein, 38KD protein, and 

ribosomal RNA region could also be used as a tool for differentiation of members of the 

mycobacterium tuberculosis [93, 94].  

 

1.11. Treatment and prevention 
 

 

M. tuberculosis is susceptible to several effective anti-microbes. Isoniazid, Ethambutol, 

Rifampin, Pyrazinamide, Streptomycin, and combinations of these agents constitute the primary 

drugs of choice for treatment of tuberculosis. Isoniazid and rifampin are active against both intra- 

and extracellular organisms, and pyrazinamide, a nicotinamide analog, acts at the acidic pH 

found within cells. Streptomycin does not penetrate into cells and is thus active only against 

extracellular organisms [95]. M. tuberculosis is also susceptible to other drugs, second-line 

drugs, which are less efficacious and more toxic than the first-line drugs. Second-line drugs are 

Capreomycin, Kanamycin, Ethionamide, Thiacetazone, Aminosalicylic acid, and Cycloserine. 

Fluoroquinolones and Ofloxacin that may be used to replace those of the primary group if they 

are inappropriate because of resistance or drug toxicity [95, 96]. At present, the bacillus Calmette 

and Guérin (BCG) is the only available vaccine. It has been used for prophylaxis of tuberculosis 

in various countries since 1923; administration is usually intradermal. It is a live vaccine derived 

originally from a strain of M. bovis that was attenuated by repeated subculture. Although  BCG  

can  be  effective  in  reducing  the incidence  of  childhood  TB,  particularly  meningitis,  it  is  

relatively  ineffective  in  protecting  against  adult  TB,  and  doesn‟t  prevent  infection  with  

the  organism [95]. 
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1.12. Statement of the problem 

M.tuberculosis, one of the most harmful human pathogens worldwide, causes considerable 

morbidity and mortality [97]. The 22 HBTCs that have been given highest priority at the global 

level accounted for 80% of all estimated cases worldwide [1].TBLN, the most common 

presentation of EPTB, is a significant health problem in both developing and developed 

countries. Recently different reports showed that TBLN infection is an increasing problem. The 

problem is compounded due to HIV pandemic, TB-HIV co-infection, and MDR and XDR 

tuberculosis [1].Tuberculosis is also a major public health problem in Ethiopia which ranks 7th 

among the 22 High Burden Tuberculosis Countries (HBTCs) and ranks 2nd EPTB cases globally 

[1].Even though early case detection and treatment is one of the pillars of the TB control 

program, extrapulmonary tuberculosis is a significant true challenge in its different clinical 

presentation. The challenges are due to significant proportion of clinical samples, low number of 

bacilli in EPTB specimens and their slow growth rate which reduce the sensitivity of 

conventional diagnostic methods [2]. 

 

 Though Ethiopia is one of the countries with high prevalence of TB, information about 

genotypic characteristics of M. tuberculosis complex species and strains found in the country, 

analysis on timely updated of the MTC species/strains distribution, emergencies of drug 

resistance and information relevant to the development of new diagnostic, drug and vaccine are 

limited [98].  But this information is very vital in order to study phylogenic characteristics of the 

organism which in turn will  provide a new insight into the natural history of the disease in 

addition  to  its  use  in  designing  more  effective  control  measures  [98]. 

 

Extrapulmonary tuberculosis (EPTB) appears to be a marker of an underlying immune defect. 

The risk of extrapulmonary disease is increased in HIV-infected persons; it occurs in 10% to 

20% of HIV-seronegative persons but in 40% to 80% of those infected with HIV. The increased 

risk in HIV-infected persons has been associated with advanced immune suppression. Thus, if 

there is a predisposition to developing tuberculosis, the immunologic defects associated with this 

predisposition should be most readily identified among persons with EPTB disease [49]. 



19 
 

1.13. Significance of the study 
 

Based on the above figure and facts, it is possible to hypothesize that the diagnostic of TBLN 

only by routine method is the problem of controlling the TB disease. Therefore it is essential to 

have reliable and affordable diagnostic technique which is timely and cost effective for early 

detection and management of TB patients. Besides, nucleic acid amplifications techniques like 

PCR, has a considerable impact on disease diagnosis on account of their speed, specificity and 

enhanced sensitivity.  

  

The genetic diversity of the mycobacterium strains circulating within an endemic and epidemic 

area may give rise to an array of pathogenic characteristics.  There is limited information about 

genotypic characteristics of mycobacteria species and strains circulating in Ethiopia. But there is 

an increasing demand  of  knowledge  on  the  phylogenetic  characteristics  of  this  

microorganism  to  have  a good understanding towards the dynamics of mycobacteria species 

and strains circulation in the population. And hence; there is a need to undertake molecular 

typing study throughout the country for the implementation of mapping the strains circulating in 

the country.  

 

Understanding  the  components  of   host immune  response  at  a  basic  level  is  likely  to  lead  

to  a  better  understanding of the pathogenesis of tuberculosis in humans and to result in better 

and novel approaches to prevent and therapy of this disease[99]. Therefore, an evaluation of 

change of lymphocyte percentage can reflect the state of a disease pathogenesis and the immune 

response of M. tuberculosis disease may be visualized by the measurement of T-lymphocyte 

phenotypes in human peripheral blood. 

 



20 
 

2. OBJECTIVES   

2.1. General Objective 
The objective of this study was to determine the prevalence of TBLN and to compare diagnostic 

performance of laboratory methods in diagnosis of TBLN among clinically suspected TBLN 

patients; identify the dominant species/ strains of M.tuberculosis complex responsible for TBLN 

in Addis Ababa, Ethiopia   

2.2. Specific Objectives 
 To determine the prevalence of TBLN  

 To identify the dominant species and strains of mycobacterium causing TBLN  

 To compare the diagnostic performance of FNAC/histology, ZN staining, and direct PCR 

in the diagnosis of TBLN against culture 

  To evaluate the phenotype of some peripheral T lymphocytes in TBLN patients 
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3. MATERIALS AND METHODS  
 

3.1. Study period and area 
The study was conducted from February to October, 2013 in Addis Ababa, Ethiopia at Tikur 

Anbessa Specialized Hospital (TASH) and Alem Tena Higher Clinic (ATHC). 

 

3.2. Study design 
Cross-sectional study was used during the study period to achieve the objectives. 
  

3.3. Study Participant 
 

Adult patients clinically suspected for TBLN and referred to Pathology laboratory of TASH and 

ATHC for analysis of FNA/ biopsies were included. Twelve TBLN confirmed cases and 10 

apparently  healthy individuals  among the staff and students of Black lion hospital and Alem 

Tena Higher Clinic  without any  history  of immunosuppressive disease and immunosuppressive 

therapy, tuberculosis or history of exposure  to  tuberculosis,  who are  age and sex matched with  

cases  were  recruited for characterization of Immunophenotype of peripheral T lymphocytes.                                  

3.4. Patient requirement 

3.4.1. Inclusion criteria 
 

 Patients clinically suspected for TBLN for whom biopsy and FNA were collected 

 Patients who were gave their consent  

 Patients who were 18 and above years of age  

3.4.2. Exclusion criteria 
 Non-volunteer patients 

 Patients who were critically ill 

 Patients who are taking antitubeculosis 

3.5. Sample size determination 
 

Patients clinically suspected for TBLN and referred to Pathology laboratory for FNA or biopsy 

in Addis Ababa, Ethiopia, and who were fulfilling the selection criteria were included. Using 
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16% prevalence of EPTB and single population proportion formula the sample size was 

calculated to be 206. 

n=Z (α/2)
2   P (1-P)/ d2  (Where n-sample size, d-margin of error, 0.05 at 95% CI, p-prevalence of 

EPTB, Zα/2-half of confidence interval) 

P=0.16, Zα/2=1.96,d=0.05, P = 0.16 → n = (1.96)2(0.16) (0.84)/ (0.05)2 = 206  

3.6. Sample collection, storage and processing 
 

Pre tested and structured questionnaire was used to collect demographic data. FNA/ biopsy were 

collected by pathologist/surgeon from the affected nodes.5mL of peripheral venous blood sample 

were collected by experienced laboratory personnel for flowcytometric analysis of T 

lymphocytes. 

 

3.6.1. Fine Needle Aspiration (FNA) and Biopsy 
 

 FNA was performed using 21 gauge needle using standard procedure. The overlying area was 

cleaned with 70% alcohol. The enlarged lymph node was fixed and maintained in stable position 

by the left hand of the physician. Then the node had been entered with a negative pressure 

applied to the syringe. Multiple (average six) in and out passes was made by the needle without 

exiting the node. After removing the needle a drop of sample was placed on clean slide. The drop 

was spread out to make a smear by laying another slide on top of it. Two smears were prepared: 

one for cytomorphological examination and the other for ZN-AFB staining.  For biopsy, 

following examination and selection of an appropriate lymph node for excision, a local 

anesthesia (2% Lidocaine) was applied under aseptic conditions to the overlying skin. The 

affected node was accurately dissected out from the surrounding tissue with a surgical blade. The 

node was cut into two halves. One half was put in a bottle of formalin and the rest in 

physiological saline. The surgical incision was sutured with 2/0 catgut and the wound was 

dressed with a piece of gauze. After a naked eye examination of the cut surfaces of the node, 

smears was made on a slide for AFB staining. The epidemiological and clinical data were also 

documented at the same time for each patient.  
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The formalin bottle biopsy and FNAC slides were transferred to the Pathology Laboratory. 

Smears prepared from FNA and biopsy samples were stained by Ziehl-Neelsen staining for acid-

fast bacilli. Finally the pathologist reads the slide and reports it.  Thereafter, leftover FNA and 

biopsy sample was added by assistant nurse aseptically into sterile universal bottles with 5 ml of 

0.85 percent saline solution, for the research purpose. After collected in physiological saline, 

FNA and biopsy samples were stored at 40C until it was transported to Aklilu Lemma Institute of 

Pathobiology (ALIPB) laboratory using ice pack for further analysis. 

 

3.6.2. Culture   
 

In the TB laboratory at ALIPB, FNA and biopsy specimen were homogenized and mixed with 

0.85% normal saline. Briefly; the specimen was decontaminated by an equal volume of 4% 

NaOH and was centrifuged at 3000rpm for 15 minutes. Then the supernatant was discarded and 

the sediment was neutralized with 2N HCl. The neutralization was achieved when the color of 

phenol red indicator was changed from red to deep red. Then thoroughly mixed and 

decontaminated sediment which contain specimen was inoculated onto Lowenstein Jensen media 

(separate tubes of pyruvate and glycerol media) and incubated at 370C for at least 6 weeks with 

weekly observation for the presence of mycobacterial colonies. Microscopic examinations of the 

colonies were performed by using Ziehl-Neelsen staining method so as to select AFB positive 

isolates. Heat killed cells were prepared from AFB positive isolates by mixing two loopful of 

colonies in 200µl distilled water and heating at 80oC for one hour. The same amounts of colonies 

were kept in glycerol stock at -20o C as backups for future possible related experiments. Finally 

the heat killed cells were used for molecular characterization. 

 

3.6.3. DNA extraction 
Mycobacterial genomic DNA was extracted as previously described by Van sooligen et al [6] 

with minor modifications. Briefly, 0.2ml of the FNA material was centrifuged at 1200 rpm for 20 

min and the supernatant was discarded. Thereafter the pellet was re-suspended in 500µl TE. 50 

µl of 10 mg/ml of lysozyme (Boehringer Mannheim, Mannheim, Germany) was added and 

mixed well before incubation for 1 h at 37°C. The lysozyme-treated samples were incubated at 

65°C for 10 min in the presence of 6µl of 10 mg of proteinase K /ml (Boehringer Mannheim) 

and 70µl of 10% sodium dodecyl sulfate (Boehringer Mannheim, Mannheim, Germany).100 μL 
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of 5 M NaCl and 80 μL of pre-warmed CTAB/NaCl (Cetyl trimethyl ammonium bromide in 

sodium chloride) (Merck, p.a) solution was added, and vortexed until the liquid content become 

"milky" followed by incubation at 65°C for 10 min. Extraction was performed by adding 

approximately 700 - 800 μl of chloroform/isoamyl alcohol (24:1) (Merck, p.a ) and then 

centrifuged for 10min at 12,000 rpm. The aqueous phase was transferred to a fresh micro 

centrifuge tube. The DNA precipitate was obtained by adding 450µl of isopropanol (Merck, p.a) 

to the aqueous phase. After storage for 1 h at -20°C, the DNA was collected by centrifugation at 

12,000 rpm for 15 min, washed with cold 70% ethanol, and centrifuged for 5min at 12,000 rpm. 

Most of the supernatant was removed and placed at room temperature for 15min to evaporate all 

the ethanol. Finally the pellet was resuspended in 1xTE and stored at -200c until the PCR assay 

was performed. 

 

3.6.4. Region of Difference Based Deletion Type Multiplex PCR 
 

Heat killed culture positive samples were investigated by multiplex PCR based deletion typing 

for the presence or absence of RD4 and RD9  using primers used in table 1 [4].  The PCR 

amplification mixture used for RD4 and  RD9  typing was as follows: reactions  PCR  

amplification  of  mixtures  used  for RD9  typing  was performed  using  Thermal  Cycler  PCR  

machine  (VWR  International, UK) according  to  the  standard  procedure  described  by  

Brosch  et  al [4].  In  short:  reaction mixtures were made in a total volume of 20 µl consisting of 

10 µl HotStarTaq Master Mix (Qiagen, UK), 7.1 µl distilled water, 0.3 µl of each of the three 

oligonucleotide primer (100 µM), and 2 µl DNA template samples or controls (heat killed cells). 

M. tuberculosis H37Rv and M. bovis, and water Qiagen (Qiagen, UK) were used as positive and 

negative controls, respectively. The  reaction  mixture  was  then  heated  using  Thermal  Cycler  

PCR  machine  (VWR International,  UK)  using  the  following  amplification  program:  95oC  

for  10  minutes  for enzyme activation; 95oC for 1 minute for denaturation; 61oC for 0.5 minutes 

for annealing; 72oC for 2 minutes for extension, involving 35 cycles all in all; and final extension 

at 72oC for 10 minutes. The product was electrophoresed by Agarose Gel Electrophoresis System 

(BIO RAD, UK) in 1.5% agarose gel in 1X TAE running buffer. Ethidium Bromide at a ratio of 

1:1000, 100 bp DNA reference ladder and orange 6x loading dye were used in agarose gel 

electrophoresis. The gel was visualized using MultiImage Light Cabinet (Alpha Innotech 
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Corporation, UK) and photograph was taken. After running electrophoresis in 1.5% agarose gel, 

the result was interpreted as M. tuberculosis (RD9 present) when a band of 396bp was observed 

while the absence of RD9 (either M. bovis or M. africanum) when a band with 575bp was 

observed [100].The absence of RD9 was further differentiated by RD4 typing; interpreted as M. 

bovis (RD4 deleted) when the band size of 446 was observed whereas presence of RD4 (M. 

tuberculosis or M. africanum) when the band size of 335 was detected [101].  

Table 1. Oligonucleotide primers used for molecular typing of Mycobacterium isolates and sizes 

of the expected PCR products. 

Locus Primer name Primer sequence Present Absent  

RD4 RD4_FlankF CTCGTCGAAGGCCACTAAAG  

335 

 

446 RD4_FlankR AAGGCGAACAGATTCAGCAT 

RD4_InternalF ACACGCTGGCGAAGTATAGC 

RD9 RD9_FlankF AACACGGTCACGTTGTCGTG  

396 

 

575 RD9_FlankR CAAACCAGCAGCTGTCGTTG 

RD9_IntenalF TTGCTTCCCCGGTTCGTCTG 

3.6.5.  Spoligotyping   

Spoligotyping was performed at ALIPB, following the procedure described by Kamerbeek et al 

[93]. In short; the DR region was amplified with primers DRa (biotinylated at the 5‟end) and 

DRb, by Thermal Cycler PCR machine (VWR International, UK) and the amplified DNA was 

hybridized to inter-DR spacer oligonucleotides covalently bound to a membrane.  A total volume 

of 25 µl reaction mixtures was used for PCR: 12.5 µl of HotStarTaq Master Mix ((Qiagen, UK): 

this solution provided a final concentration of 1.5 mM MgCl2 and 200 µM of each 

deoxnucleotides triphosphates), 2 µl of each primer (2 Pico mol each), 5 µl suspension of heat 

killed cells (approximately 10 to 50 nano gram), and 3.5 µl distilled water. Initial  heating  of  the  

mixture  was  done  at  96oC  for  15  minutes  and  then  subjected  for amplification by holding 

1 minute at 96oC, one minute at 55 oC, and 30 seconds at 72oC for 30 cycles.  Final  elongation  

was  performed  by  holding  at  72oC  for  10  minutes.  The amplified PCR product was 

denatured at 96oC for 10 minutes and then cold shocked on ice to get a single stranded DNA of 

PCR product. Then this single stranded PCR product was discharged into cellulose membrane 

using Mini Blotter 1 (Ocimum Biosolutions, UK). Finally, the single stranded  PCR  products  
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were  hybridized  using  HB-100  Hybridization  Oven  (VWR International, UK) to a  set of 43 

immobilized oligonucleotides on the cellulose membrane. After hybridization, the membrane 

was washed twice for 10 minutes in 2X SSPE (1X SSPE is 0.81  M  NaCl,  10  mM  NaH2 PO 4 ,  

and  1  mM  EDTA  (pH  7.7),  and  0.5%  sodium  dodecyl sulphate at 60oc and then incubated 

in 1: 4000 diluted streptavidin-peroxidase (HotStar, UK) for 45 to 60 minutes at 42oc. The 

membrane was washed twice for 10 minute in 2X SSPE and 0.5%  sodium  dodecyl  sulphate  at  

42oc  and  rinsed  with  2X  SSPE  for  5 minute  at  room temperature.  Hybridizing DNA was 

detected by the enhanced chemiluminescence method using hyper cassette (Amersham 

Biosciences, UK) and by exposed to x-ray film (Hyperfilm ECL) as specified by the 

manufacturer.   

 

3.6.6. Flow cytometric analysis of peripheral blood 
 

BDMultiTESTTM CD3 fluorescein isothiocyanate (FITC,clone SK7),CD8 phycoerythrin  (PE,clone 

SK1),CD45 peridin chlorophyll protein (PerCP,2D1(HLe-1) and CD4 allophycocyanin  (APC,clone 

SK3) monoclonal  antibodies and MultiTEST CD3 FITC, CD8 PE, CD45 PerCP and CD4 APC with 

TruCOUNT Tubes  were  obtained  from  Becton  Dickinson Immuno cytometry  Systems  (BDIS,  

San  Jose,  CA,  USA). 5mL blood was collected into EDTA vacutainer tubes from 12 confirmed 

cases for TBLN and 10 apparently volunteer‟s healthy individuals. Then it was transported to the 

TASH serology laboratory within one hour where it was processed. The blood samples were stained 

and fixed on the same day immediately. In short 20µL of MultiTEST CD3/CD8/CD45/CD4 reagent 

was added in the bottom of the TruCOUNT Tube, and then 50µL of well mixed anti- coagulated 

whole blood was added in to the bottom of the tube. After capping it was vortexed gently and 

incubates for 15 minutes in the dark room at room temperature, then a 450 µL 1x FACS (BDIS, San 

Jose, CA, USA) lysing solution was added, again after capping gently and it was mixed well before 

incubation for 15 minutes in dark room at room temperature. Peripheral T lymphocyte subsets 

population analyses were performed using a FACS Calibur (BD Biosciences, California USA). A 

total of 10,000 cells were counted, cell samples were analyzed on a FACSCalibur flow cytometer 

(BDIS) equipped with an argon and a diode laser for four color detection. Acquisition and analyses 

were performed using MultiTESTTM software (Becton Dickinson).Fluorescence voltages and  

compensation  values  were  determined  using  singly fluorochrome stained  cells  from  a  

CaliBRITE Beads which was afforded with the reagents kit. 
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3.7. Quality control  
 

The qualities of laboratory works were assured by using well known instruments, known 

reference strain, reagents and chemicals from recognized companies on top of following recent 

and standard procedures. Beside, known positive and negative controls were used along with 

each test procedure. Appropriate data collection procedures and analysis software‟s were 

implemented to make sure that the data was well organized. 
 

3.8. Data collection and analysis 
 

For each individual patient, information relevant to epidemiological investigation and clinical 

data were recorded on a data sheet. Presence or absence of tuberculosis, and the species and 

strain of mycobacterium involved were recorded. The database was established in Microsoft® 

Excel for Windows7.Descriptive statistics was used to assess immunophenotyping 

characterization of peripheral T lymphocyte with positive TBLN.  Specificities, sensitivities and 

kappa value of different method of diagnosis were assessed. The spoligotyping patterns which 

were prepared in binary and octal were entered and determined by comparing the spoligotyping 

results with already existing designations in the international spoligotyping database, SpolDB4.0 

(http://www.pasteur-guad-eloupe.fr:8081/SITVITDemo/).Confidence level of 95% was used for 

statistical significance. Data entry and statistical analyses was performed by SPSS version 20 

(SPSS INC. Chicago, IL). 

3.9. Ethical Consideration 
 

Ethical permission was obtained from the Ethical and research committee of Department of 

Microbiology, Immunology and Parasitology, School of Medicine College of Health Science, 

Addis Ababa University.  The support letter from the department of Pathology and Minor 

surgery at TASH, ATHC and ALIPB were obtained. The purpose, merit and demerit, if any, of 

the study was clearly stated to the patients in the languages they understood and written informed 

consent was obtained from each participant  before collection of samples. Result of the 

laboratory investigation was reported to attending physician.   
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4. RESULT 
 

4.1. Socio-demographic characteristics of the study subjects 

A total of 206 clinically suspected TBLN patients who fulfilled the inclusion criteria were 

included in our study. The study participants‟ age ranged from 18 to 71 years old with the mean 

age+ SD (31.4+ 12.2). Majority of the TBLN cases were found in the age group of 18 to 27 

years. There were 94(45.6%) males and 112(54.4%) females suspected TBLN cases making 

male to female ratio 1:1.2 (Table 4.1).  

Table 4.1. Distribution of the study population by socio-demographic characteristics in 
Addis Ababa, Ethiopia, February- October, 2013 (N=206).  

Variables Frequency(No) 
 

Percentage (%) 

Gender 
  

Male 94 45.6           
Female 112 54.4 
Total 206 100.0 

 
 
Age group 

18-27 97 47.1 
28-37 51 24.8 
38-47 36 17.5 
48-57 10 4.9 
 >58 12 5.8 
Total 206 100.0 

 
Residence 

Urban 114 55.3 
Rural 92 44.7 
Total 206 100.0 

 
 
 
Occupation 

Merchant 23 11.2 
Student 36 17.5 
Housewife 33 16.0 
Gov. employee 12 5.8 
Farmer 50 24.3 
Unemployed 17 8.3 
Others 35 17.0 
Total 206 100.0 

Educational 
 status 
 

Illiterate 59 28.6 
Prim. school 83 40.3 
Sec. school 41 19.9 
Diploma 17 8.3 
Degree 6 2.9 
Total 206 100.0 

 
Marital status 
 

Single 96 46.6 
Married 99 48.1 
Divorced 5 2.4 
Widowed 6 2.9 
Total 206 100.0 
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Majority of FNAC and histopathology confirmed cases were females 97/206(58.8%), which was 

statistically significant as compared to males (P<0.05). More than half of cyto-histopathology 

proven cases were found in age group of 18-27(51.8%) years old and the urban dwellers 

(55.4%). Majority of TBLN confirmed by FNAC and histology were among farmers (25.3%) 

followed by students (17.5%) (Table 4.2).  

Table.4.2 Socio-demographic characteristics of FNAC and Histopathologically diagnosed 
TBLN patients from Addis Ababa, Ethiopia, February- October, 2013 (N=206) 

Variables TBLN, n=166 (%)  
 

NTBLN,n=40(%) Total (%) P- value 
 

Gender 
  

Male 69(41.6) 25(62.5) 94(45.6)          0.027 
Female 97(58.4) 15(37.5) 112(54.4)         

 
 
Age group 

18-27 86(51.8) 11(27.5) 97(47.1)  
 
0.74 
 
 

28-37 37(22.3) 14(35) 51(24.7) 
38-47 28(16.9) 8(20) 36(17.5) 
48-57 7(4.2) 3(7.5) 10(4.9) 
 >58 8(4.8)  4(10)   12(5.8) 

 
Residence 

Urban 92(55.4) 22(55) 114(55.3) 1.000 
Rural 74(44.6) 18(45) 92(44.7) 

 
 
 
Occupation  

Merchant 18(10.8) 5(12.5) 23(11.2)  
 
0.253 
 

Student 29(17.5) 7(17.5) 36(17.5) 
Housewife 23(13.9) 10(25) 33(16.0) 
Gov. employee 9(5.4) 3(7.5) 12(5.8) 
Farmer 42(25.3) 8(20) 50(24.3) 
Unemployed 17(10.2) 0(0) 19(9.2) 
Others 28(16.8) 7(17.5) 35(17.0) 

Educational 
 status 
 

Illiterate 45(27.2) 14(34.1) 59(28.6)  
0.598 Prim. school 70(42.2) 13(32.5) 83(40.3) 

Sec. school 31(18.8) 10(24.4) 41(19.9) 
Diploma 15(9.1) 2(4.9) 17(8.3) 
Degree 5(3.0) 1(2.4) 6(2.9) 

 
Marital 
status 
 

Single 83(50.0) 13(32.5) 96(46.6)  
0. 231 Married 74(44.6) 25(62.5) 99(48.1) 

Divorced 4(2.4) 1(2.5) 5(2.4) 
Widowed 5(3.0) 1(2.5 6(2.9) 

 

As it was shown in table 4.3, the highest culture positivity rate 40/74 (54.1%) was recorded 

among the youngest age group (18-27) years old.38/74(51.4%) and 41/74(55.4%) of L-J culture 

positive patients were urban dwellers and single respectively. The culture proven diagnostic 

modality showed that 37/74(50%) and 37/74(50%) of L-J culture positives were males and 

females respectively. Furthermore, the largest proportion (27%) of L-J culture positive patients 
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was farmers followed by students (18.9%) in their occupation. The difference of the occupation 

among the study group was statistically insignificant (p=0.488) 

Table 4.3. Socio-demographic characteristics of L-J culture positive TBLN patients in 
Addis Ababa, Ethiopia, February- October, 2013 

Variables TBLN, n=74 (%)  
 

NTBLN,n=132(%) Total 
(%) 

P- value 
 

Gender 
  

Male 37(50) 57(43.2) 94(45.6)          0.346 
Female 37(50) 75(56.8) 112(54.4)         

 
 
Age group 

18-27 40(54.1) 57(43,2) 97(47.1)  
0.149 
 

28-37 15(20.3) 36(27.3) 51(24.6) 
38-47 9(12.2) 27(20.4) 36(17.5) 
48-57 3(4.1) 7(5.3) 10(4.8) 
 >58 7(9.4) 5(3.9 12(5.8) 

 
Residence 

Urban 38(51.4) 76(57.6) 114(55.3) 0.474 
Rural 36(48.6) 56(42.4) 92(44.7) 

 
 
 
Occupation 

Merchant 8(10.8) 15(11.4) 23(11.2)  
 
0. 488 

Student 14(18.9) 20(15.2) 34(16.5) 
Housewife 7(9.4) 26(19.7) 33(16.0) 
Gov. employee 3(4.1) 9(6.8) 12(5.8) 
Farmer 20(27.0) 30(22.7) 50(24.3) 
Unemployed 7(9.4) 12(9.1) 19(9.2) 
Others 15(20.3 20(15.2 35(17.0) 

Educational 
 status 
 

Illiterate 22(29.7) 37(28.0) 59(28.6)  
0.105 Prim. school 37(50.0) 46(34.8) 83(40.3) 

Sec. school 9(12.2) 32(24.2) 41(19.9) 
Diploma 4(5.4) 13(9.8) 17(8.3) 
Degree 2(2.7) 4(3.0) 6(2.9 

 
Marital 
status 
 

Single 41(55.4) 55(41.7) 96(46.6)  
0.177 Married 29(39.2) 70(53.0) 99(48.1) 

Divorced 1(1.4) 4(3.0) 5(2.4) 
Widowed 3(4.1) 3(2.2) 6(2.9 

 

Table 4.4. Sex & Age distribution of L-J culture positive TBLN patients in Addis Ababa, 
Ethiopia, February- October, 2013  

Sex                       Patients and Age group (in years) (%) Total (%) 
   18-27   28-37  38-47  48-57 >58  
Male 18(48.6)          11(29.7)         2(5.4)          2(5.4) 4(10.8) 37(100)    
Female 22(59.5)          4(10.8) 7(18.9) 1 (2.7) 3(8.1) 37(100) 
Total 40(54.1) 15(20.3)        9(12.2) 3(4.0) 7(9.5) 74(100) 
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4.2. Clinical   Profile  
 

More than half of the study participants (54.4%) and (4.4%) had a history of modern and 

traditional treatment respectively. One or more kinds of previous broad spectrum antibiotics 

treatment for neck swelling were reported in 91/206 (44.2%) of TBLN cases. Out of the total 

patients who were visited for neck swelling treatment, 62/206(30.1%) had previous history of 

tuberculosis, of which 58/62 (93.5%) and 4/62(6.5%) have completed previous anti- TB 

treatment once and twice respectively. From the total participants who took previous anti-TB 

57/62 (92%) completed the course of treatment whereas 5/62 (8%) discontinued it. However, 

12/62 (19.4%) of them confirmed TBLN by culture, had completed course of anti-TB drugs 

once. As shown in Figure 4, 66.5%,8.3%,11.2%,9.2% and 4.9%  of FNAs and biopsies  were 

collected from anterior and posterior cervical; supraclavicular, axillary, inguinal and others 

lymph node of the TBLN suspected patients respectively. 

  
 

Figure 4. Distribution of position of Lymph node from TBLN suspected cases in Addis Ababa, Ethiopia, 
February- October, 2013  
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 4.3 Laboratory result  

One hundred ninety eight (168 from ATHC and 30 from TASH) fine needle aspirates (FNA) and 

8 surgical biopsies from TASH were collected from eligible patients. As shown in table 4.6, of 

the 206 specimens analyzed 38/133 (28.6%) were ZN smear positive for AFB, 74/206 (36%) 

were L-J culture positive, 96/121 (79.3%) were direct PCR regions of difference (RD9) positive 

for M. tuberculosis. Moreover, cyto-histopathological analysis indicated that 166/206 (80.6%) of 

the suspected patients had tuberculosis lymphadenitis.   

 

 4.3.1. Macroscopic Examination of FNA and excisional biopsy 
Macroscopic examination of gross FNA and histology were seen in 206 samples. The purulent 

(pus) FNA and biopsy constituted the largest aspirates which accounted 125/206 (60.7%), 

followed by 49/206(23.8%) and 32/206(15.5%) caseous and hemorrhagic (blood mixed) aspirate 

and excision biopsy respectively (Figure 5). 

 
 
Figure 5. Distribution of the types of aspirates obtained from TBLN suspected cases in Addis Ababa, 
Ethiopia February- October, 2013  

 

Tuberculosis lymphadenitis was confirmed in 107/125 (85.6%) of pus aspirate by cyto-

histopathological examination. Growth of bacteria were proven on L-J culture in 33/125(26.4%) 

of the pus aspirates. Ziehl Nelson staining and direct PCR from pus aspirates identified TBLN in 

15/87(17%) and 59/71(83.1%) respectively. Caseous materials were also analyzed in different 
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diagnostic yield of laboratory methods.FNAC and histopathology gave diagnostic yield of 

46/49(93.9%) of caseous aspirates. Of 49 caseous materials, bacterial growth on L-J culture 

media were confirmed in 37/49 (75.5%). Ziehl Nelson staining demonstrated AFB and PCR gave 

the positive signal in 22/37(59.5%) and 33/38(86.8%) of the caseating aspirates respectively. A 

significant association between the presence of caseous materials and proven tuberculosis 

lymphadenitis was demonstrated in FNA and biopsy for the L-J culture,FNAC and 

histopathology, Ziehl Nelson staining and PCR of the different diagnostic modalities(p=00). In 

similar way blood mixed aspirates ruled out TBLN in 13/32(40.6%), 1/9(11.1%), 4/12(33.3%) 

and 4/32(12.5%) by cyto-histology, Ziehl Nelson, direct PCR from the FNA and culture 

respectively (Table 4.5). 

Table.4.5.Comparison of diagnostic yield of different laboratory methods used for 
diagnosis of TBLN with type of aspirate in Addis Ababa, Ethiopia February- October, 2013  
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Caseous 37 
(75.5) 

12 
(24.5) 

49 46 
(93.9) 

3 
(6.1) 

49 22 
(59.5) 

15 
(40.5) 

37 33 
(86.8) 

  5 
(13.2) 

38 

Pus 33 
(26.4) 

92 
(73.6) 

125 107 
(85.6) 

18 
(14.4) 

125 15 
(17.2) 

72 
(82.8) 

87 59 
(83.1) 

12 
(16.9) 

71 

Hemorr
hagic 

4 
(12.5) 

28 
(87.5) 

32 13 
(40.6) 

19 
(59.4) 

32 1 
(11.1) 

8 
(80.9) 

9 4 
(33.3) 

8 
(66.7) 

12 

Total 74 
(36) 

132 
(64) 

206 166 
(80.6) 

40 
(19.4) 

206 38 
(28.6) 

95 
(71.4) 

133 96 
(79.3) 

25 
(20.7) 

121 

 

4.3.2. Cytology and Histopathology Result 

Cyto-histopathological diagnoses of FNA and biopsy smears were available for all specimens 

collected. The criteria for cyto- histopathological diagnosis was epitheloid cell granulomas with 

or without multinucleate giant cells, with or without necrosis and caseous necrosis without 

granuloma. Thus, cytomorphological features of FNAC and histopathology consistent with 
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tuberculosis lymphadenitis were reported in 166/206 (80.6%) of the examined smeared 

specimens, whereas the remaining 40/206(19.4%) smeared specimens showed different kinds of 

lymphadenopathies.  

 

A comparison of FNAC and Histopathology and Ziehl-Neelsen (AFB) showed that both 

diagnostic modalities diagnosed TBLN in 38/133(28.6%), but FNAC and Histopathology alone 

dictated TBLN in 125/133(94%) suspected TBLN cases. When compared with culture both 

combined together dictated 71/206(34.5%) and the agreement of the two techniques in diagnosis 

of TBLN was slight (kappa=0.2), however FNAC and histology detected 71/74 (96%) cases of 

culture proven tuberculous lymphadenitis. FNAC and histopathology with direct PCR identify 

TBLN in about 77% and this two techniques have a moderate agreement in diagnosis of TBLN 

(kappa=0.41) (table 4.6). Moreover the sensitivity, specificity, PPV and NPV of the FNAC and 

histopathology were 96%, 28%, 42.8% and 92.5% respectively when culture used as the gold 

standard (Table 4.7). 

 

 

    4.3.3. Ziehl-Neelsen staining 
 

Of the total of 206 specimens collected only 133 samples were processed to detect the bacilli by 

Ziehl-Nelson staining. Of 133 processed FNA and biopsy, ZN smears detected 38/133 making 

the detection rate of AFB, 28.6%.ZN-AFB combined with direct PCR detected the bacilli in 

29/104(27.9%).Moreover the agreement between these two techniques in diagnosis of TBLN 

was poor(kappa=0.00). Beside when combine with culture the diagnostic ability of the two 

techniques was 28/133(21%), with the (kappa=0.30) which was fair agreement. The overall 

FNA, ZN smears detected 28/64(43.8%) of culture proven TBLN cases. The diagnostic 

sensitivity, specificity PPV and NPV of ZN-staining was 43.8%, 85.5%, 73.7% and 62.1% 

respectively (Table 4.6 & Table 4.7). 

 

 

 

 



35 
 

Table 4.6.Comparison and kappa values  of  diagnostic  yield  of  different  laboratory  
methods  used  for  diagnosis  of TBLN with each other’s and prevalence of TBLN by 
different diagnostic methods in Addis Ababa, Ethiopia, February- October, 2013  

Laboratory 
Methods 

      Culture(n=133) Prevalence 
 n (%) 

Kappa 
value 
 

Positive Negative Total 

 
AFB(n=133) 

Positive 28 10 38  
38(28.6) 

 
0.30 Negative 36 59 95 

Total 64 69 133 
       Culture(N=206)  

 
166(80.6) 

 
 
0.20 

FNAC and 
Histopathology 
(N=206) 

 Positive Negative Total 
Positive 71 95 166 
Negative 3 37 40 
Total 74 132 206 

  Culture(n=121)  
 
96(79.3) 

 
 
0.28 

 
Direct 
PCR(n=121) 

 Positive Negative Total 
Positive 53 43 96 
Negative 3 22 25 
Total 56 65 121 

  FNAC and Histopathology(N=206)   
 
AFB(n=133) 

 Positive Negative Total   
 

 
0.10 Positive 38 0 38 

Negative 87 8 95 
Total 125 8 133 

  FNAC and Histopathology(N=121)  
 
 

 
 
0.41 

 
Direct 
PCR(n=121) 

 Positive Negative Total 
Positive 93 3 96 
Negative 16 9 25 
Total 109 12 121 

  FNAC and Histopathology(N=206)  
 
74(36) 

 
 
0.20 

 
Culture 
(N=206) 

 Positive Negative Total 
Positive 71 3 74 
Negative 95 37 132 
Total 166 40 206 

                      AFB(n=104)   
0.00 Direct 

PCR(n=104) 
Positive 29 63 92 
Negative 4 8 12 
Total 33 71 104 
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Table 4.7.Sensitivity,  specificity,  positive  and  negative  predictive  values  of  the  
laboratory methods against culture as gold standard  used  for  the  diagnosis  of TBLN  
patients  in Addis Ababa Ethiopia, February- October, 2013 

 Laboratory 
Methods 

Sensitivity 
(%) 

Specificity (%) PPV (%) NPV 
(%) 

Microscopic 
Investigation 

Ziehl Nelson(AFB) 43.8 85.5 73.7 62.1 
FNAC+Histology 96 28 42.8 92.5 

 Direct PCR dictation 94.6 33.8 55.2 88 
 

4.3.4. Culture (Microbiological Study) 

A total of 198 FNA and 8 biopsy samples were processed for bacterial growth on Löwenstein–

Jensen (L-J) culture media. From which 74/206 (36%) showed positive growth after 8 weeks of 

incubation and the rest were culture negative. Of positive culture 21/74(28.4%), 50/74(67.6%) 

and 3/74(4.0%) grew on both glycerol and pyruvate, on glycerol only and pyruvate only 

containing media respectively. Culture positivity was proven in 44/74(59.5%) and 30/74(40.5%) 

specimens within 4-6 and 7-16 weeks of incubation period respectively. Those all culture 

positive cases were checked by ZN- AFB for further molecular investigation. 

    

 

Figure 6. Some of Culture Positive of TBLN cases on LJ media, Addis Ababa, Ethiopia, 
February- October, 2013  
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4.3.5. Polymerase Chain Reaction (PCR)  

RD9 and RD4 deletion typing (MTC Species identification) 

M. tuberculosis complex species identification and comparative diagnostic modalities were done 

based on RD9 and RD4 (region of difference nine and four) sets of primers kits. Accordingly 

73/74(98.6%) culture proven isolates were confirmed as M. tuberculosis, whereas, 1/74(1.4%) 

confirmed as M.bovis. FNA specimens were also directly amplified which 121/206(58.7%) were 

available for the procedure. Of which 96/121(79.3%) of them positive for PCR, all of them being 

M. tuberculosis. When direct PCR combined with culture they dictated TBLN in 53/121(43.8%) 

with (kappa=0.28). More over direct PCR dictated TBLN in 53/56(94.6%) of culture proven 

TBLN cases. Making culture as a gold standard, sensitivity, specificity, PPV and NPV of the 

direct PCR were 94.6%, 33.8%, 55.2% and 88% respectively (Table 4.7).This indicated that 

43/121(35.5%) of  culture negative cases, positive with PCR. In similar way 3/121(2.5%) of the 

samples which negative for FNAC gave positive by molecular method. Of 104 ZN-AFB 63 were 

negative for acid fast bacilli, but PCR detected as positive  63/104 making detection rate (60.6%) 

over ZN staining.(Table 4.6). 

 

Figure 7. Electrophoretic pattern of the amplified element of PCR products from clinical samples in 
1.5% agarosegel. Addis Ababa Ethiopia, February- October, 2013  

 Lane1= 1kb ladder, Lane2= H37Rv (M.tuberculosis +ve control), Lane3=Qiagen H2O(-ve control), 
Lane4= M. bovis (+ve control). Lanes 5 to 15 clinical samples from culture isolate contained DNA from 
mycobacteria within M. tuberculosis complex.      

 

4.3.6. Spacer oligonucleotide typing (Spoligotyping) result 

       (MTC Strain identification) 

Of total 74 clinical isolates 57/74(77%) were classified into one of 26 distinct spoligotype 

patterns shared international types (SIT) according to SpolDB4.0 (http://www.pasteur-guad-

http://www.pasteur-guad-eloupe.fr:8081/SITVITDemo/)
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eloupe.fr:8081/SITVITDemo/). The remaining 16/74(21.6%) isolates generate 13 different 

spoligotypes pattern that had not been previously reported to the SpolDB4.0. And one isolate 

was identified as M.bovis having the SB1176 spoligotype pattern according to web at 

www.Mbovis.org which accounted 1/74(1.4%).Among the distinct spoligotype pattern 

characterized, 8 patterns corresponding to cluster with 2-14 isolates per clusters were identified. 

The remaining 18 patterns represented by a unique (non-clustered) spoligotypes pattern were 

pseudo orphan which were represented as a single in the data base. 

 In addition to these patterns there were 16 isolates classified into 13 patterns previously 

unrecorded to the fourth international Spoligotyping database (spolDB4.0).Among these new 

spoligotyping pattern 10 were represented by a unique pattern which were true orphan according 

to spolDB4.0, whereas the remaining 3 pattern consisted of cluster with 2 isolates each per 

cluster were identified (Table 4.9).   

 

One M. bovis isolated from human FNA sample in our study showed typical bovine tuberculosis 

having spoligotype profile lacking spacers 3-7, 9, 16, 24-26, 28-37 and 39-43. The largest cluster 

identified in our present study was SIT149 consisted 14 isolates,SIT53,SIT26, SIT37 and SIT523  

were the commonest cluster identified consisted 7,5,4 and 3  isolates 

respectively.However,18/57(31.6%) isolates were represented by a unique(no-clustered) 

spoligotype patterns (Table 4.8).  

 

Classification of the spoligotype pattern with web based SPOTCLUST data based showed 

different families “ill defined” (T), Central Asian (CAS), Family33, Family36, Haarlem (H) and 

Latino American-Mediterranean (LAM) were reported. Among these families the most 

predominant and prevalent family identified was T family consisted 41/74(55.4%) isolates with 

the following distribution: T3-ETH 14/41(34.1%), T1 20/41(48.8%), T3 6/41(14.6%) and T4 

1/41(2.4%).The CAS families was the second largest dominant comprising 12/74(16.2%) of the 

total strains: the CAS1-DELHI clade accounted for 7/12(58.3%),CAS-KILI 2/12(16.7%) and 

CAS clade consisted 3/12(25%).Other families present were Family33,7/74(9.5%). Haarlem1, 

3/74(4.1%), Haarlem3 1/74(1.4) and Haarlem4 contain 3/74(4.1%).The LAM7-TUR, LAM9, U, 

http://www.pasteur-guad-eloupe.fr:8081/SITVITDemo/)
http://www.mbovis.org/
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X and Family36 were the least families in our study (Table 4.8).This web also classified strains 

into different lineage: modern lineage, Euro-American 49/74(66.2%), ancestor lineage, Indo-

Oceanic 13/74(17.6%) and M.bovis lineage, 1/74(1.4%) and the rest 11/74(14.9%) identified 

were unknown lineages. 

Table 4.8.Spoligotype patterns of M.tuberculosis and M.bovis strains, family and lineage 
assignment of TBLN from clinical isolates according to SpolDB4.0 data base and 
SPOTCLUST web based program in Addis Ababa, Ethiopia, February- October, 2013.

 

SpolDB4.0= fourth international spoligotyping database; SIT= Spoligo International Typing, 
CAS=Central Asian; LAM = Latin American-Mediterranean; H = Haaralem, T=Tuscany,U=Ural 

                                Binary Format     Octal Format   SIT Family Lineage No(%) of strain in this study
1110000111101111111111000000000000111111111 703677740003771 954  CAS Unknown 1(1.4)
1111111111111111111111111111111100001111111777777777760771 53  T1 Euro-American 7(9.5)
1111111111111111111111111111111111111111111777777777777771 523 Family33 Indo-Oceanic 3(4.1)
1111111111111111111111111111011100001111111777777777560771 462 T1 Euro-American 2(2.7)
1110000111111111111111000000000000110011111703777740003171 25 CAS1-DELHI Unknown 1(1.4)
1111111111110111101111111111111100001111111777736777760771 217 T1 Euro-American 1(1.4)
1111111111111111111111111000000000001111111777777774000771 1952 X1 Indo-Oceanic 1(1.4)
1111111110000000000111111111111100001111111777000377760771 149 T3-ETH Euro-American 14(18.9)
1111111111111111111000001001111100001111111777777404760771 41 LAM-TUR Euro-American 1(1.4)
1110000000000000000000001110011111111111111700000007177771 910 U Indo-Oceanic 1(1.4)
1110000111111111111111000000000000111111111703777740003771 26 CAS1-DELHI Unknown 5(6.8)
1110000110111111111000000000000000011111111703377400001771 21 CAS1-KILI Unknown 2(2.7)
1111111111111111111111111000000100001111111777777774020771 47 H1 Euro-American 1(1.4)
1111111111111111111111111111000100001110111777777777420731 817 H4 Euro-American 2(2.7)
1111111111110111111111111111111100001111111777737777760771 37 T3 Euro-American 4(5.4)
1110000111111111111110000000000000110011111703777700003171 2392 CAS Unknown 1(1.4)
1101111111111111111111111111110100001011111677777777720571 699 H3 Euro-American 1(1.4)
1111111111111111110111111111111100001111111777777377760771 40 T4 Euro-American 1(1.4)
0000000000000000000000001111110100001110111000000007720731 830 Family36 Euro-American 1(1.4)
1111111111111111101111111111111100001110111777776777760731 336 X1 Euro-American 1(1.4)
1110000111111100000000000000000000001111111703760000000771 2102 CAS Indo-Oceanic 1(1.4)
1111111111110001111111111111111100001111111777707777760771 2128 T1 Euro-American 1(1.4)
1110000111111111111111000000000000111011111703777740003571 289 CAS1-DELHI Unknown 1(1.4)
1110000111111111111111000000000000111001111703777740003471 247 CAS Unknown 1(1.4)
1100000101111110111111100010000000000100000602773761000200 SB1176 M.bovis M.bovis 1(1.4)
1111111111111111111111111111000100001111111777777777420771 777 H4 Euro-American 1(1.4)
1111111110111111111111111111111100001111111777377777760771 1166 T1 Euro-American 1(1.4)
1111111111110111110111111111110100001111111777737377720771 Orphan Orphan Euro-American 2(2.7)
1111111111111111111111111100100000001111111777777776200771 Orphan Orphan Euro-American 1(1.4)
1111111111111111101111111111111100001101101777776777760661 Orphan Orphan Euro-American 1(1.4)
1111111110111011111111111111000100001111111777357777420771 Orphan Orphan Euro-American 1(1.4)
1111110101110111111000001111111100001111111772737407760771 Orphan Orphan Euro-American 1(1.4)
1101111111111101111111111111110100001011111677767777720571 Orphan Orphan Euro-American 1(1.4)
1011111010000000000001111111111100001101111575000077760671 Orphan Orphan Euro-American 1(1.4)
1111111110000000000011111111111100001111111777000177760771 Orphan Orphan Euro-American 1(1.4)
1111111110111001111111111111111101111101111777347777767671 Orphan Orphan Indo-Oceanic 1(1.4)
1111111110111001111111111111111100111111111777347777763771 Orphan Orphan Indo-Oceanic 1(1.4)
1111111101110111111101111111111100001111111776737677760771 Orphan Orphan Euro-American 1(1.4)
1111110111111111111111111100000000001111111773777776000771 Orphan Orphan Indo-Oceanic 2(2.7)
1111111110111001111111111111111100111101111777347777763671 Orphan Orphan Indo-Oceanic 2(2.7)
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Table 4.9.Spoligotype patterns of orphan M.tuberculosis   strains, family and lineage 
assignment of TBLN from clinical isolates according to SpolDB4.0 data base and 
SPOTCLUST web based program in Addis Ababa, Ethiopia, February- October, 2013. 

 

SpolDB4.0= fourth international spoligotyping database; SIT= Spoligo International Typing; 
LAM = Latin American-Mediterranean; H = Haaralem, T=Tuscany 

 

Figure 8. Autoradiograph of some of the spoligotypes, Addis Ababa, Ethiopia, February- 
October, 2013  

                                Binary Format     Octal Format SIT Family Lineage Probability No(%) of strain in this study
1111111111110111110111111111110100001111111777737377720771 Orphan T1/X1 Euro-American 0.3466/0.6533 2(2.7)
1111111111111111111111111100100000001111111777777776200771 Orphan T1/H3 Euro-American 0.2267/0.7704 1(1.4)
1111111111111111101111111111111100001101101777776777760661 Orphan T1/X1 Euro-American 0.3466/0.6533 1(1.4)
1111111110111011111111111111000100001111111777357777420771 Orphan T1/H3 Euro-American 0.2267/0.7704 1(1.4)
1111110101110111111000001111111100001111111772737407760771 Orphan LAM9 Euro-American 0.9984 1(1.4)
1101111111111101111111111111110100001011111677767777720571 Orphan T1/H3 Euro-American 0.2273/0.7725 1(1.4)
1011111010000000000001111111111100001101111575000077760671 Orphan T3 Euro-American 0.9999 1(1.4)
1111111110000000000011111111111100001111111777000177760771 Orphan T3 Euro-American 0.9999 1(1.4)
1111111110111001111111111111111101111101111777347777767671 Orphan Family33 Indo-Oceanic 0.9999 1(1.4)
1111111110111001111111111111111100111111111777347777763771 Orphan Family33 Indo-Oceanic 0.9999 1(1.4)
1111111101110111111101111111111100001111111776737677760771 Orphan T1 Euro-American 0.9999 1(1.4)
1111110111111111111111111100000000001111111773777776000771 Orphan H1 Indo-Oceanic 0.9788 2(2.7)
1111111110111001111111111111111100111101111777347777763671 Orphan Family33 Indo-Oceanic 0.9999 2(2.7)
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4.3.7. Immunological study (Flowcytometric Analysis) 

We analyzed 12(4 males and 8 females) TBLN confirmed patients by culture or/and cytology 

or/and direct PCR/ZN-AFB and 10(5males and 5 females) HIV negative healthy controls. The 

mean age +SD of patients (cases) and controls were 24.4+ 4.5 and 25.1+2.0 respectively. The 

age range of all the study participants was 18-30 years old.  

 

Flowcytometric analysis  showed that the mean number  (+SD) of  CD3+T cells and CD3+CD4+ 

helper T cells of patients with TBLN  were 1414.8 cells/µL+424.1 and 752 cells/µL+270.9  

respectively. These cells had relatively decreased mean percentage in TBLN cases when we 

compared with the healthy individuals (72.0%, 40.3%) versus (73.3%, 43.1%) respectively. 

Moreover  the difference of mean percentage of T helper cells between cases and controls  was  

statically significance(P=0.05).However the difference of mean percentage of total T 

lymphocytes was statically insignificance (P=0.672).In contrast the proportion of mean 

percentage of CD3+CD8+ cytotoxic T cells in TBLN cases relatively increased  versus healthy 

controls (29.2% versus 27.2%) (p=0.560)(Table 4.10) 

Table.4.10. Distribution of mean number and percentage of T lymphocytes population 
among TBLN confirmed case and healthy control in Addis Ababa, Ethiopia, February- 
October, 2013  

Mean number and percentage of T 
lymphocyte populations 

Case 
(N=12) 

Mean +SD Control 
(N=10) 

Mean +SD P-value 

CD3+ Mean No(cells/µL)   1414.8 1414.8+424.1 1871.5 1871.5+817.5 0.107 
Mean % 72.0 72.0+6.2 73.3 73.3+8.0 0.672 

CD3+CD4+ Mean No(cells/µL) 752.8 752+270.9 1004.8 1004.8+310.4 0.05 
 Mean % 40.3 40.3+7.8 43.1 43.1+6.4 0.381 
CD3+CD8+ Mean No( cells/µL) 578.3 578.3+280.5 543.1 543.1+165.5 0.731 

Mean % 29.2 29.2+8.8 27.2 27.2+6.3 0.560 
CD3+CD4+/CD3+CD8+ 1.3(1.38)  1.85(1.58)   
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Figure.9 Distribution of T lymphocytes populations among TBLN confirmed case in Addis 
Ababa, Ethiopia, February- October, 2013  
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5. DISCUSSION 
 

The proportion of extrapulmonary TB among all TB cases varies from country to country.  Of 

the 22 high burden countries the highest proportion was reported from Cambodia (40%) and the 

lowest from China (<1%) [1]. Extrapulmonary TB is a significant health problem worldwide 

because of difficulties in its diagnosis and in monitoring its treatment, in which TBLN is 

accounting for 30-64% of cases in reported series [93]. Our present finding showed that high 

prevalence of TBLN in which it was reported 74/206(36%) by culture, 166/206(80.6%) by cyto-

histology and 28.6% and 79.3% by ZN staining and PCR respectively. A few studies conducted 

in our country, Ethiopia, also indicated high prevalence of TBLN in different diagnostic 

modalities by different investigators [70, 71, 102, 103].   

 

Our present study comprised the age range from 18-71 years old. More than half (54.1%) of 

TBLN cases found among the younger age group (18-27).This finding is supported by studies  

from different parts of Ethiopia [70,103-105],in which TBLN was reported high among the 

youngest age. This also similar with other finding somewhere in the world, in which high TBLN 

was observed among younger age [74, 79,106]. Our finding indicated also that, there was female 

dominance than males. This is in line with other studies elsewhere in the world [75,107-110]. 

Moreover,  it  has  been  suggested  that  in  male dominated communities, where women 

experience poorer living conditions, young females generally  notice  differences  in  their  

appearance  earlier  than  males[111]. 

  

Tuberculosis lymphadenitis culture positive cases were higher in farmers (27%) followed by 

students (18.9%).This might be due to fact that the farmers constituted the majority of the 

population in Ethiopia, with low nutritional and economic background, and possible also be due 

to occupational background. A considerable number of TBLN cases were found to be students. 

This might be due to, this category of patients are among young reproductive age and more 

vulnerable to HIV infection with high prevalence than other age group [72,103]. But the  

difference of this two occupations were not statically significant(p=0.513).Though we didn‟t 

assessed the HIV sero-satatus of individuals, the EPTB manifestation of TB is prevalent in 10-
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34% of non HIV cases while it occurs in 50-70% of patients co-infected with HIV [99]. Still 

single consisted more than half TBLN confirmed cases (55.4%),if single get together with 

divorced and widowed they represented the high risk group, prone to HIV and TB infections.  

 

The diagnosis of TBLN has been a true challenge solely by clinical evidence both in developed 

and developing countries,particularily in developing countries due to limited diagnostic facility 

on hand [112]. TBLN positivity was confirmed by FNAC and Histopathology in 94%, by culture 

in 75.5%, by Zeihl Nelson staining in 59.5% and by direct PCR in 86.8% of caseous material.We 

attempted to correlate different gross appearance aspirates with  different diagnostic 

modalities.The highest positivity rate was recorded in caseous material in different diagnostic 

methods. Our finding is comparable with studies done by others[113,114].This might be due to 

the fact that the caseous aspirate believed to contains large numbers of bacilli in advanced stage 

of the disease[103]. Besides the high positivity of caseous aspirates among different diagnostic 

modalities were statically significant (p< 0.05). 

 

In countries with high tuberculous infections and limited laboratory capacity and no 

sophisticated tools for diagnosis of TBLN, the use of FNAC features from lymph node aspirates 

as diagnostic tools has been shown to be higher efficient, safe procedure and strongly suggestive 

of TBLN [115,116].FNAC has assumed an important role in the evaluation of peripheral 

adenopathy as a possible noninvasive alternative to excisional biopsy. The cytological and 

histopathological criteria for diagnosis of possible TBLN have been clearly defined epitheloid 

cell granulomas with or without multinucleate giant cells, with or without necrosis and caseous 

necrosis without granuloma [108].Our present study revealed that 166/206 (80.6%) were 

confirmed as positive with cyto- histopathologically. Study from India and Tanzania consistent 

with our finding [61,106]. But others studies showed low number [70,104,105,117]. The reason 

might be the kind of patients seen at different geographical location and the stage of disease at 

the period of data collection.  
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Zeihl Nelson staining to investigate the AFB in FNA and biopsy is a simple and affordable 

method which can be done in determination of lymph node enlargement.Our study showed that 

38/133(28.6%) was confirmed as TBLN from the FNA sample.This finding has low positive 

rate,as investigating bacilli in specimen by Zeihl Nelson staining requires more than 10,000 

organisms/ml of sample ,thus in FNA sample the expected bacilli is very low.Other investigator 

also agreed with our present study [103], but different from other studies[118-120], which 

consisted 37%-42.7% of efficiency.Different  reason  might be arised:the method and the reagent 

used,the sample size and the distribution/homogensity of bacilli in aspirate can be make 

difference between our finding and their findings.Eventhough the sensetivity of this method was 

found to be relatively low (43.8%),the high specificity(85.5%) was reported. Acid fast  bacilli  

alone give enough confident to the clinician in determination of initiation of anti-TB 

treatment.This in turn very important to eliminate antibiotic and anti-TB trials so that  the patient 

to get the treatment early.                  

 

The presence of 10-100 live bacilli/ml of sample is enough for positive culture result. Seventy 

four (36%) cases of culture proven TBLN patients were identified from the total of our study 

participants. This finding is in agreement with 10-60% reported by different investigators 

[70,108,121-124].We observed as low as 36% of culture positive rate. Several reasons can 

support these low findings: Previous treatment by one or more course of anti-biotic before they 

visit the health institution could suppress and inhibit bacterial growth. Besides, scanty nature of 

the bacteria in the FNA sample and the decontamination process also had the contribution in 

suppressing the growth of bacilli [125,126].  Of our study participants, 44.2% were previous 

treated with one or more course of antibiotics. As it was seen in our study high culture positivity 

rate (75%) was recorded in caseous aspirates materials. This is might be high number of bacterial 

load in caseous aspirates with advanced stage of disease, as it was reported by others [110].  

 

Nucleic acid amplifications techniques like PCR, has a considerable impact on disease diagnosis 

on account of their speed, specificity and enhanced sensitivity. Therefore the application of PCR 

to the diagnosis of TBLN has the potential to resolve one of the foremost challenges facing a 
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diagnostic laboratory. This method is also very important currently, for rapid identification and 

diagnosis of mycobacteria from both cultured and uncultured clinical specimens [88, 91].Our 

present direct PCR investigation of FNA sample showed that, there was 96/121(79.3%) positive 

for PCR all of them being M.tuberculosis. The different investigation on PCR from FNA 

samples to detect bacilli positivity rate of PCR varies from 61-94% [102,127,128-131]. The 

positive rate of our findings was relatively low when we compared with others [69, 102, 

103,127,128]. The possible reason might be the method used and different inhibition factors 

during the extraction process. The sensitivity and specificity of PCR were 94.6% and 33.8% 

respectively, which in line with others [88,129].The high positive rate of PCR was seen in 

caseous material, 33/38(86.8%).Few dead and live bacilli is enough to detected by PCR, so that 

caseous material consists of more bacilli [108,128].  

 

In our present study we used region of difference (RD) to identify or to characterize the members 

of MTC. Polymerase chain reaction of region of difference profile was employed for rapid, 

simple and reliable technique which detect MTC chromosomal region of difference deletion loci 

[132,133]. Of our studies participants, RD9 analysis showed that 73/74(98.6%) culture proven 

TBLN where RD9 present, which they showed 396bp in gel electrophoresis, and they were all 

M.tuberculosis. The remaining 1/74 (1.4%) was deleted for RD9 showed the band at 575bp (this 

may be M.africanum or M. bovis) but finally it was confirmed as M. bovis by RD4 deletion and 

spoligotyping. Our finding was supported by different investigator, in which they had reported 

majority of causative agent of TBLN were M. tuberculosis [69, 75,107, 103, 121]. 

 

Ethiopia has the largest cattle in Africa, practices such as the consumption of raw milk and meat, 

mean that the opportunity for zoonotic transmission of BTB is high [134]. Based on PCR, RD9 

and RD4 commercial kit, of the total 74 culture isolates, we found 1.4% of bovine tuberculosis in 

our present study. As it was discussed before most of the ethologic agent of TBLN was M. 

tuberculosis, even though other MTC particularly M. bovis is not excluded. However, our 

finding was lower than the study done in Buta Jira, South Eastern, Ethiopia, which they reported 

17.1 % [98]. And other study conducted in Tanzania showed 10.7% of M. bovis was reported 
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from human TBLN case [135]. The reason for this might influenced by sample size, 

geographical and ethnic composition, socio economic factors, geographical locations, culture, 

dietary and farming practice in the community.  

      

 Spoligotyping was used as a primary typing tool because of its ease of use, straight forward 

coding and international data base of global isolates for comparative analysis and is known to 

reproducibly reconstruct family tree [136,137]. In our present study, we used molecular finger 

printing techniques to have better understanding about mycobacterial strains and to clarifying the 

epidemiology of tuberculosis transmission in TBLN. We included 74 isolates for spoligotyping, 

of which 57 isolates were classified into 26 distinct spoligotypes pattern, whereas the remaining 

16 isolates were classified into 13 different spoligotypes pattern, that had been new to the 

international data base and one isolate was identified as bovine tuberculosis according to analysis 

of international database [138,139]. 

     

The most dominant cluster in our present study were SIT149,SIT53,SIT26 and SIT37 

respectively in decreasing prevalence which they constituted 52.6% of total identified according 

to the international data base, SpolDB4. Our finding was comparable with the study done in 

Ethiopia [140] in which the higher percent was with the common strain with ours. In our present 

study clade analysis showed that, SIT149 was highly dominant. In addition to this 

62/206(30.1%) of our participants have had a history of tuberculosis and they had took the anti 

TB treatment at least once. Of which 12 isolates were identified in which three isolates were 

grouped under SIT149 and one isolate under SIT523, which had been reported previously as 

MDR-TB [141]. Therefore we strongly suggested that this strain might be MDR-TB strains 

circulate in this country. 

 

Spoligotyping in this study identified 8 international families, according to the SPOTCLUST 

web based program [8]. Internationally „ill-defined‟T, Central Asia(CAS),Haarlem(H),Latin 

America-Mediterranean(LAM),Ural(U),X,Family33 and Family36. According to  this web based 
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program T and CAS families together comprised 53/74(71.6%) isolates. When combined with 

the Haarlem clade it increased to 81.1% isolates, in which T, CAS and Haarlem constituted 

55.4%, 16.2% and 9.5% respectively. As previous study indicated the T family and CAS family 

were the dominant families [136,139,140,142] identified which in line with our study. The 

genotype assignment demonstrated that a major proportion of the strains analyzed belonged with 

T (55.4%) and CAS (16.1%) genotype which means they are clustered and having high 

probability to be evolved in the same chain of the recent TB transmission.  

 

T family further grouped in sub families (T1-T4), which T1 families were the dominant in our 

finding. Of these sub families, T3-ETH predominant strains in Ethiopia and also described in the 

international data base as predominant genotype in Ethiopia [143,144].But in our study, only 

14/74(19%) were from T3-ETH genotype. More over T3-ETH which had SIT149 was previously 

shown to be frequent in Ethiopia and in Denmark among Ethiopia immigrants. This genotype is 

believed to specific for Ethiopia and is rarely reported in other countries. In general the overall 

dominance of T family resembles the distribution pattern in Eastern Africa countries suggesting 

a similar transmission trend [139]. 

 

The second most prevalent genotype was Central Asian (CAS) family which accounted 16.2% 

from the total isolates: CAS1-DELHI, CAS1-KILI and CAS, comprised 58.3%, 16.7% and 

25.0% respectively of the CAS strains.CAS1-DELHI commonly found in India, Indian sub 

content and Pakistan [139,144]. As it was stated, this genotype highly prevalent in Central Asian 

because of it might have biogeographic specificity to this parts of world and it has been 

suggested that this family might be transported by trade, tourism or migration from India to other 

part of world [145].Our finding of this strains also supported by different researchers 

[136,139].CAS1-KILI, unlike our finding it was prevalent among MDR-TB patients in Ethiopia 

[145]. This genotype also highly prevalent in Tanzania and Kenya [139], this might be due to, 

biogeographic specificity of the strains. 
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Haarlem also reported in 7/74(9.5%) of our cases, this is very similar with the study conducted in 

Ethiopia [136, 1349, 143].Haarlem genotype is common in Central America, Europe and the 

Caribbean, and also has been reported from Kenya, Malawi, Mozambique, Tanzania and West 

Africa [139]. The other families were LAM, X and U genotypes comprising 2, 1 and 2 isolates 

respectively. Among the LAM family, the LAM-TUR is believed to be restricted Turkey [146], 

whereas LAM9 has been reported from different parts of the world including Africa [136]. In our 

finding, it was one isolates identified as M.bovis which have spoligotypes pattern of SB1176 

according to the web at www.Mbovis.org.  This typical bovine TB was first identified in 

government farm from cattle in Holeta district near to Addis Ababa, Ethiopia [134]. Our data 

showed the present finding of typical M.bovis was isolated from human sample, FNA around 

Sabeta, neighbor of Holeta. Therefore this strain was highly dominant and circulated in central 

Ethiopia as zoonotic importance of the disease.   

 

According to the SPOTCLUST web based program [8], currently we identified three principal 

lineages with Euro –American (modern lineage) which was the dominant (66.2%) lineage, 

followed by the Indo-Oceanic (ancestor) lineage accounted (17.6%), M.bovis (ancestor) lineage 

(1.4%) and the unknown lineage which constituted (14.8%).Although „modern‟ strains of M. 

tuberculosis are more prevalent worldwide, the „ancient‟ strains of M. tuberculosis strains are 

also responsible for the spread of tuberculosis [147].The most prevalent lineage in our current 

assessment was Euro-American lineage in which it accounted 66.2% of strains analyzed 

belonged. Our data further confirmed that the old ancestral lineages such as Indo-Oceanic and 

M.bovis lineage are circulating in study population even if in relatively low rate. About 11 

isolates were have of unknown lineage and 21.6% of isolates were new to the data base, 

therefore other test with more discriminatory power have to implement to have full information 

about these strain, which might indicated geographical localization of the strains to Ethiopia. 

 

Understanding  the  components  of   host immune  response  at  a  basic  level  is  likely  to  lead  

to  a  better  understanding of the pathogenesis of tuberculosis in humans and to result in better 

and novel approaches to prevent and therapy of this disease[23]. M.tuberculosis is a classic 

http://www.mbovis.org/
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example of a pathogen for which the protective response relies on cell mediated immunity. Both 

CD4+ and CD8+ T-cells are important for successful immunity to tuberculosis. They have many 

effector functions such as cytolysis and release of potent antimycobacterial cytokines like IFN- γ 

and TNF- α [148,149]. 

 

Therefore, an evaluation of change of lymphocyte percentage can reflect the state of a disease 

pathogenesis. Our present Immunological study by flowcytometry analysis conducted on 12 

TBLN patient cases and 10 currently health individuals‟ volunteers to evaluate the change of T-

lymphocytes populations in TBLN confirmed patients. Different investigators reported different 

outcomes regarding the proportion of different lymphocytes populations. Our finding showed, 

there were a change of T lymphocytes populations in TBLN cases when we compared with the 

healthy controls. According to the flowcytometry analysis there were a decreased mean 

percentage of CD3+ T cells and CD3+CD4+ T cells, when we compared with controls in 

which(72.0% Vs. 73.3%) and (40.3% Vs. 43.1%) respectively. In contrast the mean percentage 

of CD8+T lymphocytes were slightly increase in TBLN confirmed case in compared with 

controls (29.2% Vs 27.2 %.).Many investigators also reported in similar way with ours 

[149,150].Moreover, the difference of mean percentage of helper T cells between cases and 

controls was slightly statistically significant (p=0.05), but the difference of the mean percentage 

of total T lymphocytes and the cytotoxic T cells between the two groups were not significant 

(p>0.05). 

 

This finding was supported by one study done in USA between active TB and negative cases in 

which patients with active TB had lowest numbers of CD4+ and their naïve, effector and late 

differentiation memory subset, and this was in contrast with TB negative subjects who had the 

highest CD4+ counts. These observations may reflect a higher cell differentiation disease caused 

by M.tuberculosis [151]. Alternatively, T-lymphocyte depletion may be explained by impaired 

thymus function or increased apoptosis levels [149,152]. In contrast, remarkably a higher 

number and mean percentage  of T cells was observed in healthy control group, suggesting that 

the infection by M. tuberculosis by  itself  may  exert  a  significant  impact  in  the  immune 
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response,  resulting  in  changes  in  peripheral  T-lymphocyte numbers, possibly reflecting cell 

homing and differentiation [151,153,154]. 

 

In addition, this group of investigator also supported our idea in assessing of CD8+ T cells. 

CD8+ T-lymphocyte activation was evaluated by the surface expression of CD38 and HLADR. 

In comparison with the negative group, the mean percentage of this cytotoxic T cells were 

higher, in  the  group  of  patients  with  active  pulmonary disease,  suggesting  an  overall  

increase  in  cellular  activation  in response to ongoing M. tuberculosis disease [151,153],our 

finding also in line with this  particular study in which  they reported the increment of cytotoxic 

T cells in TBLN case than healthy volunteers. This transitory  state  of  activation  of  CD8+ T  

lymphocytes during active infectious diseases, including tuberculosis, possibly mirrors of  the  

cytotoxic  activity  against  intracellular  pathogens [151,155]. 
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                       CONCLUSION AND RECOMMENDATIONS 

  CONCLUSION 

 Although conventional diagnostic technique remains the methods of choice in regions with low-

resource setting, PCR may be employed in case with strong clinical suspicion and equivocal 

result, especially at early stage of disease for better diagnosis, management and treatment. From 

this our finding we conclude that the current prevalence of TBLN with the gold standard 

technique tool was 36%. The numbers of patient for repeated cases were high in numbers, from 

which some isolates were identified which requires the drug susceptibility test. Genetically MTC 

are highly related species causative agent for tuberculosis, particularly M tuberculosis and 

M.bovis. In our experience majority of the causative agent of TBLN was M.tuberculosis, though 

the contribution of M.bovis is not excluded. 

Molecular epidemiology is important in molecular typing of MTC and in assessing the global 

dissemination of strain and in understanding of the transmission as well. This finding indicated 

that the shared international spoligotyping of SIT 149, SIT53 SIT26 and SIT37 were the most 

dominant and prevalent strains identified which comprised 36.4% total clustered strains of MTB 

isolates belonged clusters suggesting that the extent of recent transmission and majority (66.2%) 

of them were modern TB lineages. In fact the true orphan (21.6%) strain identified also 

considered to insight and suggestive geographical location in Ethiopia. 

Based on flowcytometric study there were a changes in T lymphocytes population distribution in 

patients suffering from TBLN compared to healthy controls. This study highlights the 

importance of cell-mediated immunity, particularly T lymphocytes populations in the patients 

suffering from TBLN. Although decrease in mean percentage helper T cells, main deference 

against TB and total T lymphocytes cells which significant impact in the immune response 

TBLN cases, there is  increase in mean percentage of cytotoxic T cells due it is a mirrors of 

cytotoxic activity  against intracellular pathogen, particularly in TBLN. 
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RECOMMENDATIONS 

Based on our findings we forwarded the following recommendations. 

1. Because of a true diagnostic challenge nature of TBLN, introduction of easy, cost 

effective, rapid, more efficient and time saving methods should be applicable.  

2. The prevalence of TBLN still high in our study area, so early diagnosis and treatment 

should be implemented. 

3. Though M.tuberculosis is a major causative agent of TBLN, the contribution of M.bovis 

must be considered. Therefore, community based health education should be launched in 

zoonotic transmission of TB and community based research should be conducted to get 

true prevalence of Zoonotic aspect of bovine TB. 

4. The number of isolates from the repeated cases of TBLN was high; therefore further 

study on drug susceptibility test to screen the MDR-TB of TBLN should be employed.  

5. To understand the insight of epidemiology and genetic diversity of M.tuberculosis 

spoligotyping is not the final option. Therefore for better understanding and confirmation 

of genetic diversity of MTB the most discriminative technique should be employed. 

6. This study was conducted in the capital city only in which very few hospital and higher 

clinic such not representative to the national wide, thus we strongly recommend that 

further study on genetic diversity of M.tuberculosis, representative with better and more 

discriminative power of molecular technique should be implemented. 

7. The genetic diversity on M.tuberculosis transmission, the different strain which might 

elicit different immune response still under questions. Therefore it is better if future 

researcher need to have further study on the strains and immune response of TB in 

humans and their immunogenicity and virulence. 
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Addis Ababa University 

College of Health Sciences 

School of Medicine, Department of Microbiology, Immunology and Parasitology 

Annex II.  Case Record Form   

1. General information 

 Name of the hospital/Clinic ________________ Code No.___________Card No. ____________      

1.  Age (in years)_______________________   

2.  Sex       1.Male              2.Female   

3.  Address     1.Urban      Kef. Ketema _______     Keb. ______ House No.________ 2. Rural        

4. Occupation:  1. Merchant 2. Student 3. Housewife 4. Gov‟t employee 5. Farmer   6. Others 

____________  

5. Educational Level:   1. Illiterate 2. Primary School 3. Secondary School    4. Diploma 5. 

Degree 6. Others _______________   

6. Marital status:  1. Single   2. Married    3. Divorced   4. Widowed   5. Living with Partner  

   2. Clinical data 

7. Fever:  1. Yes   2. No   If yes,   1.High       2. Moderate       3.Low   

8. Weight loss    1. Yes         2. No   If yes,    1. Slight   2. Moderate   3.Significant   

9.  Night sweat         1.Yes                2. No   

10.  Poor appetite       1.Yes                2. No  

11.  Weakness            1.Yes                 2. No  

12. The duration of the neck swelling (in weeks) ___________________  

13. Rate of increase of the neck swelling     1. Slow        2. Moderate   3.Fast  

14. Presently felt pain at the swelling site     1. Present                       2. Absent 

15. Previous treatment for the swelling 1. Yes 2. No If yes, 1. Traditional (herbal)                         

2. Modern   

16. Intake of antibiotic for the swelling    1. Yes     2. No   If yes, what kind (if they know the 

name or describe the color, size, shape   _____________________    

17. History of anti-tuberculosis treatment previously 1. Yes   2. No   If yes, had they   1. Finished 

the course    2. discontinued   
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18. History of contact with tuberculous patients   1. Yes     2. No   If yes, Contact for how long    

1. Days   2. Weeks        3. Months   

19. History of intake of raw milk/meat 1. Yes     2. No                                              

20. History of BCG vaccination        1. Yes   2. No                           

3. Physical examination  

21. Number of nodes    1. Single node 2. Few nodes (2-4)       3. Multiple nodes (>5)  

22. Size (approximation) _________ cm  

23. Mobility   1. Mobile            2. Non-mobile   

24. Condition of the nodes    1. Discrete        2. Soft          3. Matted   4. Hard 5. Firm 6. Fluctuant 

7. Draining sinus    8.Other descriptions____________  

25. Other pertinent findings  ____________________________ 

 

       7.2.የቃሇ መጠይቅ መሙያ ቀፅ 

1.ጠቅሊሊ መረጃ 

የሆስፒታለ ስም…………… መሇያ ቁጥር………….የካርዴ ቁጥር………………. 

1. እዴሜ (በአመት)……………. 

2. ጾታ    1. ወ    2. ሴ  

3. አዴራሻ 1.ከተማ ክ/ከተማ………….. ቀበላ………………የቤት ቁጥር………… ገጠር …………………….. 

4. ስራ        1. ነጋዳ        2. ተማሪ   3.  የቤት እመቤ  4.  የመንግስት ሰራተኛ       5. ገበሬ     6. ላሊ ይገሇጽ…………… 

5. የትምህርት ዯረጃ     1.  ያሌተማረ/ች     2. አንዯኛ ዯረጃ       3. ሁሇትኛ ዯረጃ       4. ዱፐልማ     5. የመጀመሪያ ዴግሪ    

6.  ላሊ ይገሇጽ………… 

6. የጋብቻ ሁኔታ         1. ያሊገባ      2.  ያገባ   3.  ፈት    4. የሞተበት    5.  ከጓዯኛ ጋር አብሮ የሚኖር 

2.የጤና ሁኔታ መረጃ 

7. ትኩሳት              1. አሇ     2. የሇም         መሌሱ አሇ ከሆነ   1. ከፍተኛ      2.  መካከሇኛ     3.  ዝቅተኛ 

8. የክብዯት በቀነስ        1. አሇ        2. የሇም       መሌሱ አሇ ከሆነ      1. .መጠነኛ     2.  መካከሇኛ     3.  ከፍተኛ  

9. ሇሉት ማሊብ                1. አሇ       2. የሇም 

10. የምግብ ፍሊጎት መቀነስ     1. አሇ     2. የሇም 
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11. የዴካም ስሜተ              1. አሇ     2. የሇም 

12. የአንገት እብጠቱ  ምን ያህሌ ጊዜ ሆኖታሌ (በሳምንት)……………………………………… 

13. እብጠቱ የሚጨምርበት ፍጥነት    1. ዝቅተኛ     2.  መካከሇኛ     3.  ከፍተኛ 

14. በአሁኑ ወቅት እብጠቱ ሊይ የሚሰማ ህመም አሇ?         1. አሇ       2. የሇም 

15. ሇእብጠቱ ከዚህ በፊት ታክመዋሌ?  1. አዎ          2. የሇም  አዎ ከሆነ፡       1. ባህሊዊ         2. ዘመናዊ 

16. የወሰደት ፀረ-ባክቴሪያ አሇ    1. አዎ      2. የሇም   አዎ ከሆነ መዴሃኒቱነ ምንዴነው?(ስሙን ካወቁ ወይም መሌኩን፤ 

መጠኑን፤ ቅርፁን)……………………… 

17. ከዚህ በፊት የቲቢ ህከመና ወስዯው ያውቃለ?1. አዎ 2. የሇም አዎ ከሆነ ህክምናውን ጨርሰዋሌ?1. አዎ                                   

2. የሇም 

18. ከዚህ በፊት በቲቢ ህመም ከታመመ ሰው ጋር የቀረበ ግንኙነት ነበረዎት? 1. አዎ        2. የሇም  አዎ ከሆነ ሇምን ያህሌ ጊዜ?  

1. ሇቀናት        2. ሇሳምንታት    3. ሇወራት 

19. ጥሬ ስጋ/ወተት ተመግበው ያውቃለ?   1. አዎ                       2. የሇም 

20. ከዚህ ቀዯም የፀረ ቲቢ ክትባት ወስዯው ያወቃለ? (ሇህፃናት)   1. አዎ                       2. የሇም 

3.የአካሇ ምርመራ 

21. የእብጠት ብዛት      1. አንዴ  2. ጥቂት (2-4)       3. ብዙ (>5) 

22. የእብጠት መጠን (በግምት)…………………..ሴ.ሜ 

23. እብጠቱ ከቦታው ይንቀሳቀሳሌ?   1. አዎ                       2. የሇም 

24. የእብጠቱ ሁኔታ  1. የተሇያዩ   2. የተያያዙ    3. ጠንካራ     4. ሇስሊሳ 

5.  መግሌ ያሇው    6. ላሊ ይገሇፅ________________________________ 

25. ላሊ በታማሚው ሊይ የሚታዩ  ምሌክቶች ካለ ይገሇፅ____________________________ 

 

 

 

 

 

 



72 
 

Annex III: Information sheet for study subjects                                         Date ------------ 

You are kindly invited to participate in this study. The aim of this study is to identify the 

dominant species and strain of Mycobacterium from FNA and biopsy and to characterize 

different phenotype of peripheral T lymphocytes in Lymphadenitis Tuberculosis (LNTB) cases 

among individuals clinically suspected for tuberculous lymphadenitis at TASH and ALHC, 

Addis Ababa, Ethiopia and to compare the current algorithm with the routine one for the 

diagnosis of TBLN. 

Purpose: the purpose of this research was to identify the dominant species and strain of 

Mycobacterium responsible for TBLN, to compare diagnostic performance of different 

laboratory methods in diagnosis of TBLN and to evaluate some phenotype of peripheral T 

lymphocytes in Lymphadenitis Tuberculosis (LNTB) cases among individuals clinically 

suspected for tuberculous lymphadenitis. 

1. Duration: the duration of this study was about one year. 

2. Procedures to be carried on: the procedure of sample collection is easy and straight forward. 

Small amount of fluid from the swelling by a needle and syringe was collected by pathologist. 

Under local anesthesia the same swelling was removed. Venous blood was collected by nurse.  

3. Risk and discomfort: almost there was not risk associated during sample collection except little 

discomfort and pain feels to them while collecting the samples. 

4. Expected benefits: They benefited from the study; because it was one part of their diagnosis and a 

key to their current and/or future problem if it was come up with positive result.  

5. Confidentiality: All your personal information collected for the purpose of the present study was 

kept confidential. 

6. Compensation: No compensation was provided by participating in this study. 

7. Termination of the study: Participation in the study is voluntary, and refusal to participate 

involves no penalty or loss of benefits to which they were otherwise entitled. The study participants 

have a right to: 

 Keep hold information 

 Decline to cooperate in the study 

 To refuse provision of specimens 
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I informed them that this study was approved by Department Ethical and Review Committee of the 

department of Microbiology, Immunology and Parasitology, School of Medicine, Addis Ababa 

University. For further information they used the following address. 

1. Olifan Zewdie(PI) Address:  Addis Ababa University, College of Health Science, department of  

Microbiology, Immunology and Parasitology, E-mail  olifangdr@gmail.com 

2. Dr.Tamrat Abebe(advisor),  Address:  Addis Ababa University, College of Health Science, 

department of  Microbiology, Immunology and Parasitology.E-mail  tabebezeleke@gmail.com 

3. Dr. Adane Mihret (advisor), Address:  Addis Ababa University, College of Health Science, 

department of Microbiology, Immunology and Parasitology-mail: adane.mihret@aau.edu.et. 

4. Dr. Gobena Ameni (Co-advisor) Address: Addis Ababa University, Aklilu Lemma Institute 

of Pathobiology, Department of Microbiology, Immunology & Parasitology E-

mail:  gobenachimdi2009@yahoo.co.uk. 

5. Dr. Tufa Gemechu (Co-advisor) Address: Addis Ababa University, College of Health 

Sciences, School of Medicine, Department of Pathology. E-mail:  tufa.gemechu@yahoo.com 

6. Dr.Bakure Tsageye (Co-advisor) Address: Alem Tena Higher Clinic, Department of 

Pathology. E-mail:bekure_tsegaye@yahoo.com   

7. Addis Ababa University (College of Health Science), address: Office of Associate Dean, 

Postgraduate Programs and Research. Tel. + 251-011-551-28-765, P.O. Box 9086, Addis Ababa, 

Ethiopia 

 

7.3.የጥናቱ ተሳታፊዎች የመረጃ ቅጽ 

1. የጥናቱ ዓሊማ፡- የዚህ ጥናት ዓሊማ በሉነፍ ቲቢ ህመም የተያዘ ሰው የሰውነት በሽታ የመከሊከሌ አቅሙን ማወቅ ሆናሌ፡፡   

2. የሚፈጀው ጊዜ፡- ይህ ጥናት እስከ አራት ወር ሉፈጅ ይችሊሌ፡፡  

3. የናሙና አወሳሰዴ፡ ፡-የዚህ ጥናት ተሳታፊዎች የዯምና ከእብጠቱ ናሙና በመስጠ ከሊይ የተጠቀሰውን የሰውነት የበሽታ 
የመከሊከሌ አቅምን ማወቅ ይቻሊሌ፡፡ 

4. ሉዯርስ የሚችሌ አዯጋ፡- በዚህ ጥናት ውስጥ ናሙና በሚወሰዴበት ወቅት ከሚኖረው መጠነኛ ህመም በስተቀር አዯጋ 
የሚያዯርስ ዴርጊት የሇም፡፡ 

5. የሚገኝበት ጥቅም፡- የዚህ ጥናት ተሳታፊዎች የተሻሇ የምርመራ ዘዳ በመጠቀም ሇቲቢ ባክቴሪያ   ምርመራ ይዯረግሊቸዋሌ፡፡  

mailto:olifangdr@gmail.com
mailto:tabebezeleke@gmail.com
mailto:adane.mihret@aau.edu.et
mailto:gobenachimdi2009@yahoo.co.uk
mailto:tufa.gemechu@yahoo.com


74 
 

6. ሚስጥራዊነት፡- የማንኛውም የጥናቱ ተሳታፊ መረጃ በሚስጥር ይያዛሌ፡፡ የእያንዲንደን ግሇሰብ መረጃ  ከዋናው ተመራማሪና 
አማካሪው   በስተቀር ማንም ሉያገኝ አይችሌም፡፡ 

7. ክፍያ፡ ናሙናዉን እነዴጠቀም ከፈቀደሌኝ ምንም ዓይነት ክፍያ የሇዉም፡፡ 

8. ፈቃዯኝነትን ስሇማቋረጥ፡- የጥናቱ ተሳታፊዎች፤መረጃ ያሇመስጠት፣በጥናቱ  ሇመሳተፍ ፈቃዯኝነት ያሇማሳየት እንዱሁም ናሙና 
ያሇመስጠት መብታቸው የተጠበቀ ነው፡፡ 

አዴራሻ ማወቅ ካስፈሇግዎን  የሚከተለትን ይጠቀሙ፡- 

1. 1.ኦሉፈን ዘውዳ፡ የማይክሮ ባዮልጂ፤ኢምኖልጂ እና ፓረሳይቶልጂ ትምህርት ክፍሌ ፡ ህክምና ፋክሉቲ፤አዱስ አበባ 
ዩኒቨርሲቲ     

2. ታምራት አበበ፡ የማይክሮ ባዮልጂ፤ኢምኖልጂ እና ፓረሳይቶልጂ ትምህርት ክፍሌ ፡ ህክምና ፋክሉቲ፤አዱስ አበባ 
ዩኒቨርሲቲ    

3. ድ/ር አዲነ ምህረት፡ የማይክሮ ባዮልጂ፤ኢምኖልጂ እና ፓረሳይቶልጂ ትምህርት ክፍሌ ፡ ህክምና ፋክሉቲ፤አዱስ አበባ 
ዩኒቨርሲቲ    

4. ህክምና ፋክሉቲ፤ አዱስ አበባ ዩኒቨርሲቲ የዴህር ምረቃ ፕሮግራምና ምርምር የተባባሪ ዱን ቢሮ 

                        የመ.ሳ.ቁ. 9086 አዱስ አበባ 

                      ስሌክ.251-011-551-28-76 
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 IV. Consent format  

Name ________________________Identification Code ________________________________ 

 I have read the information sheet (or it has been read to me); I have understood that this study is 
about “Molecular Epidemiology and Comparison of Diagnostic Methods of Tuberculous 
Lymphadenitis, Addis Ababa, Ethiopia”. I have asked some questions and clarification has 
been given to me. I have given my consent freely to participate in the study, and I hereby to 

approve my agreement with my signature. 

Participants signature       Date     

Investigators signature     Date     

Witness signature   1.       Date       

                               2 .________________   Date________________       

7.4.የፈቃዯኝነት መጠየቂያ ቅጽ  

ሙለ ስም______________________መሇያ ቁጥር _________________ 

የዚህ ጥናት ዋና ዓሊማ “Molecular Epidemiology and Comparison of Diagnostic Methods of 
Tuberculous Lymphadenitis, Addis Ababa, Ethiopia.”  በዚህ ጥናት ውስጥ ምንም አይነት ጎጂ ዴርጊት 
የሇም፣እንዱሁም ማንኛውም መረጃ በሚስጥር ይያዛሌ፡፡ ስሇዚህ በዚህ ጥናት በመሳተፍ አስፈሊጊውን የዯምና ከሉንፍ 

እብጠት የፈሳሽ ናሙና  በመስጠት እንዱሁም ሇአንዴ አንዴ ቃሌ መጠየቅ እንዴትተባበሩኝ እጠይቃሇሁ፡፡ 

እኔ________________________ ከሊይ የተጠቀሰውን አዴምጬ ሇእኔ ጠቃሚ መሆኑን ስሇተረዲሁ በጥናቱ በመሳተፍ 
የሚፈሇግብኝን ሇማዴረግ ተስማምቼሇሁ፡፡ 

የጥናቱ ተሳታፊ ፊርማ   ----------------------- ቀን---------------------- 

የተመራማሪው ፊርማ --------------------------- ቀን ----------------------- 
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