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Abstract

Case finding and diagnosis of extrapulmonary tuberculosis (EPTB) infection are difficult to enforce in the field 
because not all primary services can do it. The 2016 TB Health Guidelines, the diagnosis of EPTB, is made by 
clinical, bacteriological, and or histopathological examination from the biopsy. This study analyzed tissue biopsy 
histopathologically and bacterial of acid-fast bacilli (AFB) slide stained (by Ziehl Neelsen method) associated with 
histopathological features in patients diagnosed with EPTB. The study conducted in the laboratory of Al Islam 
Hospital Bandung from November to December 2017. Histopathological diagnosis collected from 1,304 patients, 
with 760 noninfectious disease patients (58%), 461 infectious disease patients (35%), and 83 (7%) infectious and 
non-infectious patients. EPTB found in 10% of infectious disease patients. EPTB was mostly originating in neck 
lymph nodes (18 of 37 patients). The histopathological diagnosis of EPTB infection found that 36 of 37 patients 
showed granulomas (+), but AFB stained (+) found only in 6 of 37 slides. It is possible because of granulomas is a 
collection of several inflammatory cells. The lesions develop granulomatous defined by necrosis. There are fewer 
organisms that usually exist on the periphery both inside and outside the site of infection. This important immune 
reaction provides the body with protection from antigen recognition, very important in the case of mycobacterial 
infections. In conclusion, there is no relation between AFB and histopathological examination in patients with 
EPTB.
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Hubungan antara Basil Tahan Asam Pewarnaan Ziehl Neelsen dan Hasil 
Pemeriksaan Histopatologi pada Preparat Jaringan Biopsi 

Pasien Tuberkulosis Ekstraparu

Abstrak

Penemuan kasus dan diagnosis infeksi tuberkulosis ekstraparu (TBEP) sulit ditegakkan di lapangan karena tidak 
semua layanan primer dapat melakukannya. Berdasar atas Pedoman Kesehatan TB 2016 untuk Pengendalian TB, 
diagnosis TBEP dapat dilakukan dengan pemeriksaan klinis, bakteriologis, dan atau histopatologis dari biopsi. 
Penelitian ini menganalisis semua sediaan histopatologis dari biopsi jaringan dan menganalisis pemeriksaan 
bakteriologis pewarnaan basil tahan asam (BTA) (dengan metode Ziehl Neelsen) terkait dengan gambaran 
histopatologis pada pasien yang didiagnosis TBEP. Penelitian dilaksanakan di Laboratorium RS Al Islam Bandung 
dari November hingga Desember 2017. Diperoleh 1.304 pasien dengan sediaan histopatologis, diagnosis penyakit 
noninfeksi 760 pasien (58%), penyakit infeksi 461 pasien (35%), penyakit gabungan (infeksi dan noninfeksi) 83 
pasien (7%), serta TBEP 10% dari seluruh penyakit infeksi. Sebagian besar TBEP berasal dari kelenjar getah bening 
leher (18 dari 37 pasien). Hasil diagnosis infeksi TBEP 36 dari 37 pasien ditemukan gambaran histopatologisnya 
dengan granuloma (+), tetapi dengan pewarnaan BTA (+) hanya 6 dari 37 sediaan. Hal ini mungkin karena granuloma 
adalah kumpulan beberapa sel inflamasi yang berkembang menjadi nekrosis sehingga lebih sedikit organisme 
yang biasanya terdapat di dalam maupun di luar lesi. Pembentukan granuloma merupakan reaksi kekebalan yang 
memberi perlindungan tubuh dari serangan antigen dalam kasus infeksi mikobakterium. Simpulan, tidak terdapat 
hubungan hasil pewarnaan BTA dengan pemeriksaan histopatologis pada pasien TBEP.

Kata kunci: Granuloma, sediaan BTA pewarnaan Ziehl Neelsen, tuberkulosis ekstraparu
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Introduction

Based on the report of the World Health 
Organization (WHO) in 2019 reported about 7 
million cases of tuberculosis (TB) had received 
treatment in the world each year, with a mortality 
rate of 1.5 million in 2018. Tuberculosis remains 
an infectious disease as the highest killer 
globally.1 Indonesia is in the list of 30 countries 
with the highest tuberculosis burden and ranks 
third highest in the world in terms of tuberculosis 
incidence. The incidence of tuberculosis in 
Indonesia in 2018 is 316 per 100,000 population, 
with an estimated TB case of 845,000 cases per 
year and notification of TB cases of 570,289 cases, 
so there are still around 32% of cases that have 
not been verified either unreached, undetected 
or unreported. It is necessary to change the 
TB patient discovery strategy from passive to 
active. Intensive and massive family-based and 
community-based discovery recommended while 
still paying attention and maintaining the quality 
of the TB program.2 The TB case finding programs 
have carried out for the problem of pulmonary 
TB. However, it should be noted that in addition 
to the pulmonary TB mentioned above, TB does 
not only attack the lungs, but it can also attack 
other organs besides the lungs. Extrapulmonary 
tuberculosis (EPTB) occurs in about 15% of the 
6.3 million cases based on WHO data in 2016. 
The incidence of EPTB varies in various regions 
ranging from 8–34% of all TB cases. Of these, 
16% are children under the age of 15 years. EPTB 
rates vary significantly according to the country's 
socioeconomic level and the resources specific to 
the TB program.3,4 Many risk factors can influence 
the occurrence of a person suffering from EPTB 
including host immunological response factors, 
socio-demographic, comorbidity, genetic factors, 
lymph node pathogenesis, lifestyle behaviors, 
previous history of pulmonary TB, non-
compliance with taking anti-TB drugs, failure of 
therapy either due to drug resistance or incorrect 
diagnosis.3,5,6

Based on several studies to help establish 
the diagnosis of EPTB found from fine-needle 
aspiration biopsy (FNAB) biopsy or tissue biopsy, 
the researcher can use a simple examination with 
Ziehl Neelsen's (ZN) staining method.7,8 This 
examination is an effective and simple technique 
with a high degree of accuracy in diagnosing 
EPTB, such as TB lymphadenitis. Despite various 
limitations, the ZN staining method can be used as 
the first choice in cases with EPTB in developing 

countries with a high prevalence of tuberculosis. 
Acid-fast bacilli (AFB) stain ZN method despite 
low sensitivity, but this method must be carried 
out routinely in patients suspected of EPTB, 
especially in developing countries, because 
sophisticated laboratory equipment is not 
available.8–14

The amount of AFB in the Ziehl Neelsen's BTA 
examination derived from sputum material to 
establish a diagnosis of pulmonary TB reported 
using the scale of the international union against 
tuberculosis and lung disease (IUATLD), with 
degrees of positivity +1, +2, and +3 according 
to the number of AFB found each field of a light 
microscope with magnification 1,000 times. 
BTA examination of tissue is different from BTA 
examination originating from sputum, there is 
no standard scale used to assess the degree of 
positivity, so it still requires further research.8–10 
Tuberculin test or interferon-gamma release 
assay (IGRAs) tests determine exposure to 
MTB, but cannot distinguish between active and 
latent TB. Culture remains the gold standard, 
but it takes 8-10 weeks to obtain results, and its 
sensitivity depends on the host and source of the 
specimen.15–19

This study aims to analyze the use of AFB stain 
with the Ziehl Neelsen's method of tissue biopsy 
specimens (paraffin blocks) in patients suspected 
of EPTB by the results histopathologic exam and 
assess the relationship of clinical symptoms to 
help establish the diagnosis of EPTB.

Methods

This research conducted in the laboratory of 
Al Islam Hospital Bandung from November to 
December 2017. This research was conducted 
through 4 phases which are phase 1 of the study 
aimed to identify the characteristics of sex 
and age and the diagnosis of histopathological 
interpretation of patients from all paraffin blocks 
examined during 2017, by analyzing the proportion 
of infectious, non-infectious and non-infectious 
diseases. Furthermore, histopathological analysis 
of infection is identified with TB (specific process) 
or non-specific process.

Phase 2 of this study made three new 
preparations from the paraffin block diagnosed 
with TB infection. Two slides stained with Ziehl 
Neelsen's AFB staining method and one slide 
kept as an archive.

Phase 3 of this study reads slides that are stained 
with smear using a 1,000× microscope using 
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emersion oil and documented using a microscope 
camera (Optilab) with the international union's 
calculation against tuberculosis and lung disease 
(IUATLD) scale modification.

Phase 4 of this study collected and processed 
statistics from medical record data to assess 
patient characteristics, related to the degree 
of positivity of tissue biopsy preparations, the 
clinical symptoms of both localized and systemic 
patients from all patients with histopathological 
diagnosis of infection with specific processes 
(EPTB). The research procedure can be seen 

schematically in the chart in Figure 1.
This study was approved by the Health 

Research Ethics Committee of the Faculty of 
Medicine, Universitas Islam Bandung, Indonesia 
No. 362/Ethics Committee.FK/XII/2017.

Results

This paper will only present and analyze phases 
1–3 of the entire study. The results of phase 1 were 
histopathological diagnoses collected from 1,304 
patients. The measured variables are gender 
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Figure 1 Research Procedure
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(female and male), disease diagnosis (infectious, 
non-infectious, and combined), and age group 
(adjusted for age grouping used for population 
pyramid). Data processing carried out with SPSS 
24, and the results obtained were more female 
patients, namely 813 (62%) people compared to 
491 (38%) male patients. Based on the gender 
of women in the two age groups, namely 20–24 
years and 35–39 years, each of which was 101 
patients (Table 1).

From Table 1, it can be seen that females 
had a higher percentage of having infectious 
diseases and are non-infectious. In females, 267 
patients diagnosed with infectious diseases, 291 
patients diagnosed with non-infectious diseases, 
and 55 patients diagnosed with infectious and 
non-infectious diseases. On the other hand, in 
men diagnosed with infectious, non-infectious 
diseases, and a combined of 194 patients, 269 
patients, and 28 patients, this can be seen in the 
picture above. Based on the proportion of age 
groups at each disease diagnosis (infectious, non-
infectious, and combined). In patients diagnosed 
with infectious diseases, the largest age group 
was the 35–39-year group, and the least was the 
0–4-year group with five patients. Furthermore, 
in the group of patients diagnosed with non-
infectious diseases, the age group of 20–24 years 
occupies the first position with 76 patients, while 
the 5–9 years age group occupies the last position 
with a total of eight patients. Complicated or 

Table 1 Biopsied Patients Characteristic

Age 
(Year)

Female 
(n=813)

Male 
(n=491)

Total
(n=1,304) %

0–4 12 14 26 2
5–10 8 11 19 1
10–14 22 14 36 3
15–19 80 24 104 8
20–4 100 32 132 10
25–29 76 20 96 7
30–34 93 32 125 10
35–39 102 31 133 10
40–44 80 27 107 8
45–49 83 36 119 9
50–54 64 40 104 8
55–59 27 40 67 5
60–64 30 44 74 6
65–70 12 39 51 4
70–75 15 39 54 4

>75 9 48 57 5

Table 2 Characteristics of EPTB Patients 
at Al Islam Hospital 2017

EPTB Patients n=37

Age (years)
<20 
20–29 
30–39 
40–49 
50–59 
60–69
≥70

3
7

14
4
5
3
1

TB history
No data
Negative
Positive

14
18
5

Organ
Axilla lymph node
Neck lymph node 
Mesenteric lymph node 
Inguinal lymph node 
Submandibular lymph node 
Supraclavicular lymph node 
Axilla and mammae lymph node 
Mammae
Peritoneum
Renal
Muscle
Bone
Joint
Bladder
Testis

2
18

1
1
1
1
1
2
1
1
1
1
2
2
2

AFB results
No data
(−)
(+)

5
26

6
Histopathologic feature

No granuloma
Positive granuloma

1
36

Systemic clinical manifestations fever
Yes
No

7
30

Night sweat
Yes
No

2
35

Fatique
Yes
No

2
35

Weight loss
Yes
No

2
35

Local manifestation (lump/pain)
Yes
No

37
37
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patients diagnosed with both infectious and non-
infectious diseases, the diagnosis is mostly in the 
age group 45–49 years as many as 12 people and 
at least one person in the age group 65–69 years, 
this can be seen in the graph as follows Figure 2.

Biopsy data from Al Islam Hospital Bandung 
in 2017 found that 461 patients diagnosed with 
infections. The variables measured were gender 
(female and male), age group, and organ origin. 
Figure 2 shows the gender distribution of patients 
from the biopsy results showing female patients 
(58%) more than male patients (42%). Based 
on the age group diagnosed with an infectious 
disease, both men and women in the age group 
30–39 years were 43 people and 59, respectively.

The results of data collection phase 1 on 
the diagnose of infectious diseases based on 
the histopathological interpretation of tissue 
biopsy from 461 people. A classification of 
diagnoses between non-specific and specific 
infections (EPTB) was from the total number of 
the histopathological interpretation. Forty-four 
people (10%) of the total samples were diagnosed 
with infectious diseases with specific infections 
(EPTB).

The phase of this study aims to describe the 
characteristics of patients with diagnosis based 
on histopathological interpretation of EPTB 
infection according to age, gender, previous 
history of TB, clinical manifestations of the 
systemic and localized nodule, AFB results, and 
the histopathology.

A total of 44 patients diagnosed as EPTB 
sufferers based on diagnostic supporting data such 

as medical records, AFB results, and ascertaining 
the histopathological picture. After collecting the 
supporting data, only 37 patients data were valid 
and can be used for further analysis. The results 
of 37 data are as follows.

General description based on sex in patients 
diagnosed with EPTB or process-specific 
infections found the proportion of female patients 
diagnosed with EPTB was higher (62%) than male 
patients (38%). General characteristics of EPTB 
patients at Al Islam Hospital in 2017, obtained 
data that EPTB patients have the most age in the 
age group 30–39 years with only 5 of 37 patients 
who have a history of previous TB. Most of the 
EPTB occurred originating in neck lymph nodes 
(18 of 37 patients), while other organs' origin was 
quite balanced in only one or two events.

Phase 3 research results: this research stage 
reads preparations that have been stained with 
BTA staining using a 1,000× microscope using 
emersion oil and documented using a microscope 
camera (Optilab) to calculate the IUATLD scale 
modification.

After judging from the results of AFB slides 
from the patient's tissue biopsy, only five people 
diagnosed positive were AFB. Details of three 
patients having AFB 10–100/100 visual fields, 
two people with 1–10 per visual field, and one 
person saw BTA is more than 10 per one field of 
view. Judging from the histopathological picture, 
almost all TEBP patients showed granulomas 
(36 of 37 patients). The explanation of the 
characteristics and clinical symptoms of EPTB 
patients can be seen in Table 2.

Figure 2 Patients Diagnosed based on Biopsies

Infectious diseases Noninfectious diseases Complicated

80
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20
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5–9 yr
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15–19 yr

20–24 yr
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35–39 yr

40–44 yr

45–49 yr

50–54 yr

55–59 yr
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The degree of smear positivity of the 
paraffin block slides AFB stain uses a modified 
international union against tuberculosis and 
lung disease (IUATLD) scale on the sputum 
smear. However, no literature explains, because 
it is different from smear from sputum smear test 
material can be homogeneous. At the same time, 
slides stained from the paraffin block cannot be 
homogenized because the slides come from tissue 
that is not possible to homogenize beforehand. So 
that the data presented is positive or negative.

Discussion

Based on data from all interpretations of the 
histopathological diagnosis treated as many as 
1,304 patients, the female sex characteristics 
variable is more than 813 patients (62%) compared 
to male patients (491 patients) 38%. While based 
on the characteristics of age, the most occurred 
in 20–39 years. It is different from the Riskesdas 
data, which states that women are usually at the 
age of 40–60 years of age, is a crisis period for 
women, is reaching a career peak, and precisely 
at that time they will experience menopause (ages 
45–55 years). Menopausal conditions can reduce 
the production of female hormones (estrogen and 
progesterone). With the decline, the distribution 
of body fat begins disrupted. The accumulation 
of fat that is not well distributed will affect the 
body's metabolism. If this process followed 
by a prolonged diet, lifestyle, and unhealthy 
activities, then the highest age of malignancy is 
55–64 years. Individuals will be vulnerable to 
degenerative diseases. The histopathological 
diagnosis found in a shift in the incidence of non-
infectious diseases more than infectious diseases. 
It follows the Indonesia Health Profile 2018 data, 
which states that non-infectious diseases are 
now beginning to increase. The ten prominent 
diseases causing the highest death being stroke, 
and cardiovascular disease, while malignancy is 
ranked seventh. The highest cause of death from 
Infectious disease is tuberculosis (TB). However, 
it is still ranked 4th from the cause of death in 
general. The eradication of TB is still experiencing 
obstacles because TB infection, besides attacking 
the lung, can also attack all organs in the human 
body, especially in lymph nodes. Case finding 
and treatment of TB that attacks the pulmonary 
organ have progressed, although the threat of 
multi-drug and extensive drug-resistant is still 
challenging to solve.21,22

The discovery of TB diagnosis and therapy 
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outside the pulmonary organ is still an obstacle 
at this time; the study results obtained 5 of 37 
patients with a history of TB before experiencing 
EPTB infection. A diagnostic grouping makes 
between specific infections (EPTB) and non-
specific non-EPTB infections from the total 
diagnosis of the histopathological interpretation 
results. This study found that 10% of the total 
diagnoses of infectious diseases were diagnoses 
of infection with a specific process (EPTB).

Most of the EPTB occurred originating in 
neck lymph nodes 18 of 37 patients while the 
rest evenly spread from other organs, including 
bones, breasts, perianal, ileum. It is consistent 
with studies in other developing countries that 
previously reported the most common location of 
EPTB is in lymph nodes.3,8,14,21,22

Based on the Regulation of the Minister 
of Health Republic of Indonesia (Permenkes) 
No. 67 the Year 2016, the diagnosis of 
extrapulmonary TB (EPTB) includes history 
taking, physical examination, histopathological 
and bacterial examination. The result found 
the histopathological diagnosis of EPTB in 36 
of 37 patients with granulomas (+). However, 
smear (+) found only in 6 out of 37 patients. It 
is possible because granulomas are a collection 
of several inflammatory cells, especially mature 
macrophages that form aggregates in response to 
an antigen. Antigens can come from a bacterium, 
fungus, foreign body, and from the immune 
complex. The purpose of granuloma formation 
is to isolate the antigen from the host body 
and facilitate the eradication of the antigen. 
Granuloma formation, antigen-presenting cells 
express a variety of pro-inflammatory and chemo-
practical cytokines. Recruitment of neutrophils 
from circulation to the site of infection and 
an increase in cytokines invokes and activates 
monocytes. Under normal circumstances, 
neurophilic recruitment alone eliminates 
infectious agents, through phagocytosis and 
digestion in vacuoles. During the initial infection, 
when only one infection, there is an organism in 
the mononuclear cell. Granulomas defined by 
necrosis. There are fewer organisms that usually 
exist on the periphery both inside and outside the 
body. This critical immune reaction provides the 
body with protection from antigen recognition, 
very important in the case of mycobacterial 
infections.23–25

Immune disorders, especially the innate 
immune system (innate immunity), cause 
the granuloma not correctly formed (poor 
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granulomas). Poor granulomas also occur in 
TNF-α deficiency, Interleukin-12 (IL-12), or 
gamma Interferon (IFN-γ). The role of cytokine 
relates to systemic clinical manifestations, such 
as fever, night sweats, fatigue, and weight loss. 
They are not very meaningful for EPTB because 
the incidence is only 2–7 out of 37 patients. It is 
different from local manifestations complained 
by all patients with a diagnosis of EPTB based 
on histopathology. The histopathological 
examination of EPTB is almost entirely with 
(+) granulomas. Previous research explains that 
the granuloma picture is typical in TB-infected 
tissue,8,9,23 and the others research found the 
sensitivity of bacterial smear microscopy (AFB 
tissue biopsy staining) found in 51% reported 
by Vadwai et al.,26 33.3% reported by Al Ateah 
et al.,27 and 28.6% reported by Malbruny et al.28 
Prospective research conducted to screen patients 
with systemic and local symptoms that led to 
the infection of specific processes from the start 
of the testing biopsy test material. In addition 
to histopathological examination, slide block 
paraffin AFB staining was also done with more 
accurate monitoring of clinical manifestations.

Conclusion

There is no relationship between the results of AFB 
(Ziehl Nielsen stained) and the histopathological 
examination in patients with extrapulmonary TB.
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