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Ali Tüzün _Ince • Pembegül Güneş •
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Abstract

Background It is sometimes difficult to diagnose whether

a patient has intestinal tuberculosis or Crohn’s disease

because both have similar clinical, pathologic, and endo-

scopic features. However, their therapies are completely

different and a mistake in diagnosis can result with dete-

rioration. Many laboratory methods for the diagnosis of

tuberculosis require considerable time to receive a diag-

nostic result. We wanted to evaluate whether an immuno-

histochemical tuberculosis staining method can be helpful

for faster differentiation of biopsy materials.

Methods We used formalin-fixed paraffin-embedded

histologically diagnosed small intestine (n = 1), colon

(n = 7), skin (n = 8), lung (n = 5), lymph node (n = 24)

tuberculosis and Crohn’s disease (n = 28) biopsy materials

only with granulomas. Demographic characteristics like

age and gender were also obtained. Pathology specimens

were stained immunohistochemically with an antibody to

VP-M660, targeting the 38-kDa antigen of Mycobacterium

tuberculosis.

Results In the M. tuberculosis group, 33/45 of patients

have positive immunohistochemistry (IHC) staining (73%

sensitivity, 93% specifity), whereas only two of 28 patients

have positive staining in the Crohn’s group (p \ 0.001).

The positive staining with IHC was detected as 85.7, 75,

75, and 60% in colon, lymph node, skin, and lung granu-

lomas, respectively, in M. tuberculosis patients.

Conclusions Immunohistochemical staining of biopsy

specimens with anti-VP-M660 seems to be a simple and

fast technique with 73% sensitivity and 93% specificity for

establishing an earlier differentiation of M. tuberculosis

from Crohn’s disease.
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Introduction

Abdominal tuberculosis (AT) commonly presents in the

developing world. The global incidence of AT has also

increased over the past decade as a consequence of

immigration and increased world travel opportunity as well

as increasing prevalence of HIV infection [1–7]. In general,

AT can be classified according to its involvement as

intestinal, mesenteric lymph nodes, or peritoneal. A fre-

quently involved area of the gastrointestinal tract is the

ileocecal region and associated peritoneal tuberculosis

with/without ascites are often present. Endoscopically,

gross appearance of intestinal tuberculosis can be divided

into four categories: (1) ulcerative lesions characterized by

multiple superficial ulcers, especially transverse ulcers to

colon lumen axis (2) hypertrophic lesions characterized by

scarring, fibrosis, and mass lesions, (3) ulcero-hypertrophic

lesions combining features of the two entities mentioned

above in 1 and 2, and (4) fibrotic strictures [8]. Patients

with gastrointestinal tuberculosis may also present with

intestinal and perianal fistulas [3].

Histologically, gastrointestinal tuberculosis is charac-

terized by granuloma formation, which is not specific to
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this disease, however, the presence of caseified granulomas

strengthens the probability of tuberculosis as the diagnosis.

Unfortunately, caseation is infrequently seen in gastroin-

testinal mucosal diseases (although more commonly found

in affected mesenteric lymph nodes).

Less than one-third of patients demonstrate acid-fast

staining of the organism using Ziehl-Neelsen’s (ZN)

staining of intestinal tissue samples. In the absence of a

positive ZN staining, a positive culture of intestinal biop-

sies require for the definitive diagnosis. Furthermore, tissue

culture for M. tuberculosis may take several weeks,

resulting in delays in confirmation of the diagnosis as well

as in the initiation of appropriate treatment.

Intestinal tuberculosis mimics many other abdominal

diseases. The main differential diagnosis of intestinal

tuberculosis is Crohn’s disease, a chronic inflammatory

bowel disease of unknown etiology. Intestinal tuberculosis

and Crohn’s disease have similar clinical, endoscopic, and

pathologic findings.

There is no single gold standard for the diagnosis of

Crohn’s disease and diagnosis is made by clinical evalua-

tion including detailed history, physical examination, and

combination of endoscopic findings, histology, radiologic

findings, and laboratory investigations. For tuberculosis,

neither clinical signs, laboratory, radiological and endo-

scopic methods, nor bacteriological and histopathological

findings provide a gold standard by themselves in the

diagnosis of abdominal TB. However, an algorithm of

these diagnostic methods leads to considerably higher

precision in the diagnosis of this insidious disease, which

primarily necessitate a clinical awareness of this serious

health problem.

The treatments of these disorders (Crohn’s and tuber-

culosis) are quite different. Corticosteroids, immunosup-

pressive, and anti-tumor necrosis factor (anti-TNF) agents

are employed in Crohn’s therapy, whereas they are con-

traindicated in tuberculosis. Additionally, anti-TNF agents

also can induce reactivation of tuberculosis. It is very

difficult to differentiate these two disorders in the absence

of a chest X-ray suggesting pulmonary tuberculosis, a

positive ZN stain of a gut biopsy, caseification necrosis in

the granulomas, or a positive tissue culture for tuberculosis.

The diagnosis of intestinal tuberculosis is often difficult

because of its diverse clinical manifestations and low

positivity of ZN staining in tissue granulomas [9, 10].

Various nucleic acid amplification assays have been

developed that have shown excellent sensitivity and spec-

ificity in respiratory specimens. However, usage of these

tests in clinical settings for non-respiratory specimens still

requires validation and is still out of reach in routine

diagnosis in developing countries [11]. Additionally, there

are samples both acid-fast bacilli and culture-negative.

Therefore, diagnosis is usually made on the basis of

classical histological changes of chronic granulomatous

inflammation, suggestive of tuberculosis. These histologi-

cal features can be found in various diseases other than

tuberculosis and in immunocompromised tuberculosis

patients leading to considerable difficulty and delay in

diagnosis [12]. Differentiation of intestinal tuberculosis

and Crohn’s disease is important, since treatment differs

considerably [13, 14].

The present study was undertaken to assess the useful-

ness of immunohistochemical staining with species-

specific monoclonal antibody to the 38-kDa antigen of

M. tuberculosis complex to facilitate differentiation of

tuberculosis from Crohn’s disease in archival formalin-

fixed paraffin-embedded tissue sections.

Patients and Methods

The study was performed on various site granulomas [skin

(n = 8), small intestine (n = 1), colon (n = 7), lung

(n = 5), lymph nodes (n = 24)], clinically and histologi-

cally diagnosed as tuberculosis (n = 45), and Crohn’s

disease (n = 28) biopsy specimens, which were obtained

from archives of the Department of Pathology, Haydarpaşa

Numune Education and Research Hospital, Istanbul, Tur-

key, between January 1, 2004, and December 31, 2008.

Only specimens that contained granuloma were selected

among Crohn’s and tuberculosis groups and all used stored

tissue samples were paraffin-fixed. Because of the limited

number of intestinal tuberculosis specimens with granu-

loma, we added lymph node, lung, and skin tuberculosis

specimens to study for control cases. Therefore, among 150

Crohn’s and 200 tuberculosis specimens, 28 Crohn’s and

45 tuberculosis specimens were appropriate for study. Only

one sample was used from each patient and pathology

specimens were stained immunohistochemically with an

antibody to VP-M660, targeting the 38-kDa antigen of

M. tuberculosis.

Inclusion criteria for the tuberculosis group (n = 45)

were as follows: either one or more than one test positivity

for specific tests of tuberculosis; culture [Löwenstein-Jen-

sen (n = 23), Bactec (n = 32)], TBC PCR (n = 20) and

EZN (n = 12) as well as appropriateness of clinical (loss

of weight, fever, cough, sputum, abdominal pain, diarrhea,

constipation), laboratory (high sedimentation, PPD posi-

tivity), pathology (granulomas with caseification necrosis),

and colonoscopic appearances as described before and

response to anti-tuberculosis therapy. Because of the lim-

ited number of intestinal biopsy specimens in the pathology

unit, we used the tuberculosis specimens of different part of

body like skin, lymph node, and lung as positive control.

It is also thought that the results of study can be used

for differential diagnosis of extraintestinal granulomatous

1166 Dig Dis Sci (2011) 56:1165–1170

123



diseases. Inclusion criteria for the Crohn’s group were:

known Crohn’s disease patients that had been selected with

small intestinal or bowel involvement with appropriate

clinical (pain, diarrhea, constipation, fever), laboratory

(increased CRP and sedimentation level) and colonoscopic

(cobble-stoning, ulcers, exudation, fistula, fissure) findings.

The diagnostic categories included in the study for

M. tuberculosis and Crohn’s disease are shown in Table 1.

After the diagnosis of tuberculosis, a full course of anti-

tuberculosis therapy with four drugs (rifampicin, isoniazid,

ethambutol, pyrazinamide) was employed in all patients.

We also obtained the demographic characteristics of

patients such as age and gender.

The histological diagnosis of extrapulmonary tubercu-

losis of various sites was based on the classical caseous

granulomas observed on the histopathological examination

of hematoxylin and eosin-stained formalin-fixed paraffin-

embedded tissue sections. All the sections were subjected

to immunohistochemical staining. The researcher that

performed the laboratory analyses was blind to the original

diagnoses.

Immunohistochemical Staining (IHC)

Immunohistochemical staining was performed by using the

IgG1 type mouse monoclonal antibody to M. tuberculosis

(Vector Laboratories, Inc., Burlingame, CA, USA) and

standardized in our pathology department laboratory. The

staining was carried out with M. tuberculosis species-spe-

cific (MTSS) mouse monoclonal antibody raised to 38-kDa

antigen of the M. tuberculosis complex.

The study kit was just for the usage in formalin-fixed

paraffin blocks, not for fresh tissues. Tissue sections 4 lm

thick were cut from paraffin blocks on lam that was

covered with poly-L-lysine. These sections were kept in

an incubator overnight at a temperature of 37�C for

physical deparaffinization and then deparaffinized in fresh

xylene (10 min, three times) and then rehydrated with

96% ethanol (10 min, three times) for chemical depar-

affinization. Alcohol was removed by distilled deionized

water (5 min). Sections were kept in citrate buffer (pH 6)

and antigen retrieval was followed by microwave heating

at 800 W (10 min). Sections were brought to room

temperature and washed in Tris buffer (pH 6) three times

(5 min each). The endogenous peroxidase activity of the

tissue was blocked by incubating the tissue in 3%

hydrogen peroxidase for 20 min. Again, the sections were

washed in Tris buffer three times (5 min each). Sections

were treated with biotinylated goat serum (20 min) to

block the non-specific binding sites, followed by washing

with Tris buffer. Excess buffer was drained. Sections

were then covered with primary antibody diluted in Tris

buffer solution (primary antibody: Tris buffer solu-

tion = 1:40) and incubated for 24 h in a moist chamber at

4–7�C. The next day, the sections were brought to room

temperature and rinsed in Tris buffer twice (5 min each).

Link antibody was added and sections were incubated for

20 min and this was again followed by Tris washing.

Streptavidin peroxidase conjugate was then added to the

sections for 20 min. Finally, the chromogen was diluted

in the substrate buffer.

Evaluation of Immunoreactivity

Immunohistochemical expression of M. tuberculosis

antibody was evaluated under light microscopy for distri-

bution of stain in the cytoplasm of epithelioid histiocytes

and multinucleated giant cells. Tuberculosis lymphadenitis

sections were used for external control. Sections of external

control and cases taken on to the every slide. There was no

internal control. Granular staining was observed as in the

cytoplasm of epithelioid histiocytes and multinucleated

giant cells. Staining rate (the distribution of stain) was

graded as semiquantitative in the positively stained cells

and put into the following categories: 0: (0–4%), 1:

(5–25%), 2: (25–50%), 3: (50–100%). Intensity of staining:

0: negative; 1? :mild, 2? :moderate; 3? :strong. The

immunoreactive score was calculated by multiplying the

ratio of positive stained cells by the scores obtained from

staining intensity.

Ethics and Statistical Analysis

All samples and clinical details were collected after

approval by the Institutional Ethics Committee (Date and

number of approval; 26.03.2008/08–12).

Table 1 Diagnostic categories and immunohistochemical (IHC) staining rates of the granulomas tested

Diagnosis, site, and immunohistochemical staining rate Lymph nodes Small intestine Colon Lung Skin

Tuberculosis (Tbc) 24 1 7 5 8

Crohn’s disease (CD) 0 14 14 0 0

Immunohistochemical staining rate

Tbc 18/24 (75%) 0/1 (0%) 6/7 (85.7%) 3/5 (60%) 6/8 (75%)

CD Not available 2/14 (14.2%) 0/14 (0%) Not available Not available
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All statistical analyses were made by SPSS 15.0 for

Windows (SPSS, Inc, Chicago, IL, USA). Mann–Whitney

U test was used for numeric variables for comparing two

groups, ANOVA was used for continuous variables and the

results were presented as mean ± standard deviation

(mean ± SD). Chi-square test (v2) was used for categorical

variables and p value \ 0.05 was accepted as significant.

Results

Overall, 73 patients’ formalin-fixed paraffin-embedded

pathology specimens were retrieved from the pathology

department (45 tuberculosis and 28 Crohn’s disease

patients). Demographic features of the patients are shown

in Table 2.

Histology

Both necrotic and non-necrotic granulomas with epitheli-

oid cells and multinucleated giant cells characteristic of

tuberculosis were observed in tuberculosis patients.

Necrotic granulomas were found in 75.5% of the tubercu-

losis patients whereas 24.5% had both necrotic and non-

necrotic granulomas.

IHC

IHC with anti-VP-M660 was positive in 18 (75%), six

(85.7%), six (75%), three (60%) and 0 (0%) cases from

lymph nodes, colon, skin, lung, and small intestine,

respectively, in the tuberculosis group and two (14.2%) in

the Crohn’s disease group. The IHC staining rates of the

various site granulomas of the two groups are shown in

Table 1. The sensitivity and specificity of the anti-VP-

M660 was found to be 73 and 93%, respectively, in order

to differentiate M. tuberculosis from Crohn’s disease.

VP-M660 antigen was detected as granular cytoplasmic

staining in the Crohn’s patients and in the granuloma cells

of the tuberculosis cases (Fig. 1). The surrounding normal

tissues in the tuberculosis lymph nodes did not show any

staining. Antigen was mainly detected in the epithelioid

cells and giant cells within granulomas. Necrotic centers

were negative in the majority of patients. The intensity and

distribution of staining was different among patients. In

some, most of the cells in the granulomas were strongly

positive, while in others, only a few cells showed staining.

In the tuberculosis group, IHC staining was positive in

33 out of 45 (73.3%) patients, whereas only in two out of

28 (7%) patients was stained with IHC in the Crohn’s

disease group. When we compared the two groups for the

IHC staining, the tuberculosis group significantly showed

more staining than the Crohn’s group (p \ 0.001).

Discussion

There have been some reports on IHC staining about

establishing the diagnosis of M. tuberculosis [15–24] but

most of them had used polyclonal antibodies, resulting in

false-positive reactions due to antigenic cross reaction with

other bacteria and fungi and only completed in tuberculosis

patients with or without healthy controls. There is only one

study in the English-language literature evaluating immu-

nohistochemical staining with species-specific monoclonal

antibody to 38-kDa antigen of M. tuberculosis complex in

archival formalin-fixed paraffin-embedded tissue sections

of extra-pulmonary tuberculosis [17]. We have used IHC

staining with specific monoclonal antibody to 38-kDa

antigen of M. tuberculosis complex to establish the dif-

ferential diagnosis of pulmonary and extrapulmonary

tuberculosis and Crohn’s disease. In a study by Marchetti

et al., four nested PCR assays for the detection of

M. tuberculosis from formalin-fixed, paraffin-embedded

tissues have been studied and 80–87% sensitivity rates

have been reported [25]. Another study by Sekar et al. to

evaluate the role of PCR in the laboratory diagnosis of

different forms of extrapulmonary tuberculosis in com-

parison to conventional bacteriological techniques found

18, 22, and 63% sensitivity for smear, culture, and PCR,

respectively [26]. Kivihya-Ndugga et al. reported 93%

sensitivity for diagnosis of tuberculosis with the Amplicor

PCR method [27].

We found that IHC staining showed positive staining

with M. tuberculosis antigens in histological section of 33

out of 45 patients (73.3%) of pulmonary and extrapulmo-

nary tuberculosis and 2 out of 28 (7.1%) cases of Crohn’s

disease, whereas ZN stain for acid-fast bacilli was negative

in both of the two M. tuberculosis patients. Goel et al.

reported 100% specificity and sensitivity with the same

monoclonal antigen that we used, but our study did not

produce similar results. Our results are similar to reported

rates of IHC studies with polyclonal and monoclonal

antibodies for diagnosis of M. tuberculosis, which changed

between 68 and 100% [17].

Table 2 Demographic features of patients

Crohn’s disease Tuberculosis Total p value

Age

(mean ± SD)

39 ± 17 51 ± 14 47 ± 16 0.001*

Female/male 10/18 28/17 38/35 0.03**

* Patients in the tuberculosis group were significantly older than in

the Crohn’s disease group

** The tuberculosis group had significantly more female patients than

the Crohn’s disease group
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Although it is difficult to explain the positive staining in

two out of 28 Crohn’s patients, one can argue that in fact

these two patients had latent tuberculosis, which is unli-

kely, though possible, in a country of endemic tuberculosis,

but they were diagnosed with Crohn’s disease. One of these

patients was 37 years old and had Crohn’s disease for

11 years and also received various treatments including

corticosteroids, azathioprine, and anti-TNF and had no

history of tuberculosis. The other patient was 32 years old

and had enterocutaneous fistulas and classic histopatholo-

gical findings in the small intestine resection material.

Another explanation is that foreign-body granulomas are

well known for giving non-specific staining by immuno-

histochemistry and the positive results in these two patients

might be due to residual irrelevant antibodies in the

absorbed anti-VP-M660.

Mycobacterial culture is generally used for the valida-

tion of any new diagnostic test. It also takes a long time,

which is crucial for both tuberculosis and Crohn’s disease.

The classical histological picture of tuberculous granu-

lomatous inflammation is not a diagnostic problem in tissue

samples, however, when sections show non-caseous epi-

thelioid granulomas mimicking tuberculosis, as is the case

in Crohn’s disease, it creates a diagnostic dilemma. The

positive IHC staining with species-specific antibodies in

these cases will rule out the differential diagnosis of Cro-

hn’s disease, sarcoidosis, or other non-specific tuberculoid

granulomas.

In conclusion, the immunohistochemical diagnosis of

M. tuberculosis complex antigen with antibody to 38-kDa

antigen may be an efficient diagnostic adjunct to clinical,

laboratory, and histopathological examinations for the

diagnosis of tissue granuloma of the tuberculosis, espe-

cially in patients who need fast, certain differentiation.

Immunohistochemical staining of biopsy specimens with

anti-VP-M660 seems to be a simple, fast, and easy-

to-perform technique with 73% sensitivity and 93% spec-

ificity for establishing an earlier differentiation of

M. tuberculosis from Crohn’s disease.

References

1. Guth AA, Kim U. The reappearance of abdominal tuberculosis.

Surg Gynecol Obstet. 1991;172(6):432–436.

2. Underwood MJ, Thompson MM, Sayers RD, et al. Presentation

of abdominal tuberculosis to general surgeons. Br J Surg. 1992;

79(10):1077–1079.

3. Marshall JB. Tuberculosis of the gastrointestinal tract and peri-

toneum. Am J Gastroenterol. 1993;88(7):989–999. Review.

4. Watters DA. Surgery for tuberculosis before and after human

immunodeficiency virus infection: a tropical perspective. Br J
Surg. 1997;84(1):8–14. Review.

5. Aston NO. Abdominal tuberculosis. World J Surg. 1997;21(5):

492–499. Review.

6. Veeragandham RS, Lynch FP, Canty TG, et al. Abdominal

tuberculosis in children: review of 26 cases. J Pediatr Surg.

1996;31(1):170–175. discussion 175–176.

a

d f

b c

e

Fig. 1 Immunohistochemical staining patterns in M. tuberculosis and

Crohn’s disease granulomas with antibody to 38-kDa antigen (a–f).
a ?2 immunostaining in the cytoplasm of epithelioid histiocytes

which make up granulomas that localized in the lamina propria and

submucosa in the endoscopic colon biopsy (H&E 10 9 10). b ?2

positive staining (H&E 20 9 10). c ?3 immunostaining in the

cytoplasm of epithelioid histiocytes, generate granulomas in the

subcutaneous fatty tissue of cutaneous tuberculosis case (H&E

20 9 10). d No immunostaining with MT in the colon mucosa,

submucosa, and muscularis propria layer, which showed morpholog-

ical features consistent with Crohn’s disease (H&E 10 9 10).

e Granulomas generating histiocytes showing ?1 immunostaining

in the lamina propria layer of colon mucosa biopsy (H&E 4 9 10).

f ?2 cytoplasmic immunostaining in granulomas and multinucleated

giant cells in tuberculosis lymphadenitis (H&E 20 9 10)

Dig Dis Sci (2011) 56:1165–1170 1169

123



7. Vanderpool DM, O’Leary JP. Primary tuberculous enteritis. Surg
Gynecol Obstet. 1988;167(2):167–173. Review.

8. Sharma MP, Bhatia V. Abdominal tuberculosis. Indian J Med
Res. 2004;120(4):305–315. Review.

9. Kamboj S, Goel MM, Tandon P, et al. Correlative study of his-

topathology and bacteriology in patients of tubercular lymphad-

enitis. Indian J Chest Dis Allied Sci. 1994;36(4):187–191.

10. Goel MM, Ranjan V, Dhole TN, et al. Polymerase chain reaction

vs. conventional diagnosis in fine needle aspirates of tuberculous

lymph nodes. Acta Cytol. 2001;45(3):333–340. Review.

11. Hazbón MH. Recent advances in molecular methods for early

diagnosis of tuberculosis and drug-resistant tuberculosis. Bio-
medica. 2004;24(Supp 1):149–162. Review.

12. Müller H, Krüger S. Immunohistochemical analysis of cell

composition and in situ cytokine expression in HIV- and non-

HIV-associated tuberculous lymphadenitis. Immunobiology. 1994;

191(4–5):354–368.

13. Wagner TE, Huseby ES, Huseby JS. Exacerbation of Mycobac-
terium tuberculosis enteritis masquerading as Crohn’s disease

after treatment with a tumor necrosis factor-alpha inhibitor. Am J
Med. 2002;112:67–69.

14. Arend SM, Breedveld FC, van Dissel JT. TNF-alpha blockade

and tuberculosis: better look before you leap. Neth J Med. 2003;

61:111–119.

15. Mustafa T, Wiker HG, Mfinanga SG, et al. Immunohistochem-

istry using a Mycobacterium tuberculosis complex specific anti-

body for improved diagnosis of tuberculous lymphadenitis. Mod
Pathol. 2006;19(12):1606–1614.

16. Purohit MR, Mustafa T, Wiker HG, et al. Immunohistochemical

diagnosis of abdominal and lymph node tuberculosis by detecting

Mycobacterium tuberculosis complex specific antigen MPT64.

Diagn Pathol. 2007;25(2):36.

17. Goel MM, Budhwar P. Immunohistochemical localization of

tuberculosis complex antigen with antibody to 38 kDa antigen

versus Ziehl Neelsen staining in tissue granulomas of extrapul-

monary tuberculosis. Indian J Tuberc. 2007;54(1):24–29.

18. Humphrey DM, Weiner MH. Mycobacterial antigen detection by

immunohistochemistry in pulmonary tuberculosis. Hum Pathol.
1987;18(7):701–708.

19. Barbolini G, Bisetti A, Colizzi V, et al. Immunohistologic anal-

ysis of mycobacterial antigens by monoclonal antibodies in

tuberculosis and mycobacteriosis. Hum Pathol. 1989;20(11):

1078–1083.

20. Wiley EL, Mulhollan TJ, Beck B, et al. Polyclonal antibodies

raised against Bacillus Calmette-Guerin, Mycobacterium duvalii,
and Mycobacterium paratuberculosis used to detect mycobacteria

in tissue with the use of immunohistochemical techniques. Am J
Clin Pathol. 1990;94(3):307–312.

21. Higuchi S, Suga M, Dannenberg AM Jr, et al. Persistence of

protein, carbohydrate and was components of tubercle bacilli in

dermal BCG lesions. Am Rev Respir Dis. 1981;123(4 Pt 1):

397–401.

22. Orrell JM, Brett SJ, Ivanyi J, et al. Measurement of the tissue

distribution of immunoperoxidase staining with polyclonal anti-

BCG serum in lung granulomata of mice infected with Myco-
bacterium tuberculosis. J Pathol. 1991;164(1):41–45.

23. Kutzner H, Argenyi ZB, Requena L, et al. A new application of

BCG antibody for rapid screening of various tissue microorgan-

isms. J Am Acad Dermatol. 1998;38(1):56–60.

24. Ulrichs T, Lefmann M, Reich M, et al. Modified immunohisto-

logical staining allows detection of Ziehl-Neelsen-negative

Mycobacterium tuberculosis organisms and their precise locali-

zation in human tissue. J Pathol. 2005;205(5):633–640.

25. Marchetti G, Gori A, Catozzi L, et al. Evaluation of PCR in

detection of Mycobacterium tuberculosis from formalin-fixed,

paraffin-embedded tissues: comparison of four amplification

assays. J Clin Microbiol. 1998;36(6):1512–1517.

26. Sekar B, Selvaraj L, Alexis A, et al. The utility of IS6110

sequence based polymerase chain reaction in comparison to

conventional methods in the diagnosis of extra-pulmonary

tuberculosis. Indian J Med Microbiol. 2008;26(4):352–355.

27. Kivihya-Ndugga LE, van Cleeff MR, Githui WA, et al. A com-

prehensive comparison of Ziehl-Neelsen and fluorescence

microscopy for the diagnosis of tuberculosis in a resource-poor

urban setting. Int J Tuberc Lung Dis. 2003;7:1163–1171.

1170 Dig Dis Sci (2011) 56:1165–1170

123


	Can an Immunohistochemistry Method Differentiate Intestinal Tuberculosis from Crohn’s Disease in Biopsy Specimens?
	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Patients and Methods
	Immunohistochemical Staining (IHC)
	Evaluation of Immunoreactivity
	Ethics and Statistical Analysis

	Results
	Histology
	IHC

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


