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Abstract:
							                           
Granulomatous hepatitis is a well-defined histopathologic entity characterized by aggregates of modified macrophages (epithelioid in appearance) and other inflammatory cells that accumulate after persistent exposure to antigens. It induces a cellular immune response mediated by the release of various cytokines (including interferon-gamma [INF-γ], tumor necrosis factor-alpha [TNF-α], and interleukin 12 [IL-12]) that stimulate mononuclear cell fusion, culminating in the formation of multinucleated giant cells with a surrounding border of lymphocytes and fibroblasts. It represents between 2% and 15% of all pathological liver studies, usually during an infiltrative or cholestatic biochemical pattern. A practical approach is proposed based on a challenging clinical case of a patient with a fever of unknown origin in an intermediate incidence area for tuberculosis, such as Colombia.
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Resumen:
						                           
La hepatitis granulomatosa es una entidad histopatológica bien definida que se caracteriza por la presencia de agregados de macrófagos modificados (de aspecto epitelioide) y otras células inflamatorias que se acumulan luego de la exposición persistente a antígenos, lo que induce una respuesta inmunitaria celular mediada por la liberación de varias citocinas (entre las que se destacan el interferón gamma [INF-γ], el factor de necrosis tumoral alfa [TNF-α] y la interleucina 12 [IL-12]) que estimulan la fusión de células mononucleares para culminar en la formación de células gigantes multinucleadas con un borde circundante de linfocitos y fibroblastos. Representa entre el 2 % y el 15 % de todos los estudios anatomopatológicos de hígado, en el curso por lo general de un patrón bioquímico de tipo infiltrativo o colestásico. Se propone un enfoque práctico a partir de un caso clínico retador de un paciente con fiebre de origen desconocido en una zona de incidencia intermedia para tuberculosis, como lo es Colombia.



Palabras clave: Granuloma, hepatitis, sarcoidosis, tuberculosis, fiebre de origen desconocido.
                                






		
			Clinical case

			We present the case of a 35-year-old man of African descent, born on the Colombian Pacific coast, with no relevant history. He consulted due to a one-year-old clinical picture of diffuse abdominal pain, which was later located in the right hypochondrium. He also had persistent objective fever for three months, unquantified weight loss, and predominantly right-sided, subcentimeter, non-painful axillary lymphadenopathy. On physical examination, no masses or organomegaly were found. He denied recent travel or use of allopathic or homeopathic medications.

			Within the initial diagnostic approach, an infiltrative hepatic biochemical pattern drew attention (Table 1). Hepatobiliary ultrasound ruled out the intra- or extrahepatic bile duct dilation without masses or collections in the liver parenchyma. Given the persistence of fever, a contrast-enhanced computed axial tomography (CT) of the abdomen was requested, noting multiple hypodense focal lesions in the right hepatic lobe, not suggestive of abscesses (Figure 1).

			
				

Table 1




Basic biochemistry
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 ALT: alanine aminotransferase; AST: aspartate aminotransferase; ACE: angiotensin-converting enzyme; CRP: C-reactive protein; PT: prothrombin time. Prepared by the authors.
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Figure 1



Contrast-enhanced abdominal CT (axial section). Hypodense lesions are observed in the right hepatic lobe, with peripheral enhancement with a contrast medium of up to 26 x 29 mm. Gallbladder and intra- and extrahepatic ducts with typical characteristics (red arrow). Courtesy of the Servicio de Radiología e Imágenes Diagnósticas, IDIME. Consorcio Clínica Nueva Rafael Uribe Uribe. Cali, Colombia.













			

			After two weeks of inconclusive studies, it was decided to take him for a liver biopsy (Figure 2). PAS, Gomory, Grocott for fungi, Ziehl-Neelsen for acid-fast bacteria (AFB), and Gram and Warthin-Starry stains were negative, as were multiple polymerase chain reaction and culture in liquid medium for Mycobacterium tuberculosis, with an incubation time of 42 days.
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Figure 2



Liver biopsy. A. The sections show the liver parenchyma with numerous small granulomas, which are frequent in the periportal region, consisting of multiple compact aggregates of epithelioid cells with little lymphocytic infiltrate around them, without necrosis (hematoxylin and eosin, 100x); no fungi or mycobacteria were observed in the PAS and Ziehl-Neelsen stains (yellow arrow). B. In the reticulum stain, a cuff of fibrosis is noted around the granulomas (black arrow). The morphological findings correspond to granulomatous hepatitis (silver salt stain, 40x). Courtesy of Dr. María Mercedes Mendoza, pathologist, Hospital Militar Central. Bogotá, Colombia.













			

			Taking into account the ethnic group, the periportal distribution of the granulomas, and the absence of caseation in them, sarcoidosis was considered a differential diagnosis, for which 24-hour urine calcium and angiotensin-converting enzyme (ACE) levels were requested (despite its low sensitivity). It was complemented with a high-resolution CT (HRCT) of the chest (Figure 3) and a bronchoalveolar lavage by fiberoptic bronchoscopy with negative cytological and microbiological studies.
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Figure 3



Contrast-enhanced chest CT (mediastinal window). Calcified subcarinal lymphadenopathy measuring 12.9 mm x 12.8 mm and residual right hilar lymphadenopathy are shown (red arrow). Courtesy of the Servicio de Radiología e Imágenes Diagnósticas, IDIME. Consorcio Clínica Nueva Rafael Uribe Uribe. Cali, Colombia.













			

			Studies were expanded for infectious, autoimmune, and miscellaneous causes in the context of fever of unknown origin (Tables 2 and 3). Although the first report of the Mantoux test (PPD) was 0 mm, a second study carried out two weeks later was interpreted as 9 mm (a booster effect in a probable case). Thus, it was decided to start tetraconjugate treatment with HRZE (H: isoniazid, R: rifampicin, Z: pyrazinamide, E: ethambutol) for at least two months given the availability of interferon-gamma release assay (IGRA) in the context of probable tuberculosis with localized liver involvement despite the absence of confirmatory microbiological studies (negative cultures for M. tuberculosis in bronchoalveolar lavage and liver tissue sample) and calcified lymphadenopathy in the mediastinal window of HRCT of the chest.

			
				

Table 2




Microbiological studies
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 Anti-HCV: antibodies against hepatitis C virus; ELISA: enzyme-linked immunosorbent assay; FBC/BAL: fiberoptic bronchoscopy + bronchoalveolar lavage; HBsAg: hepatitis B surface antigen; IgG: immunoglobulin G; IgM: immunoglobulin M; KOH: potassium hydroxide; PPD: purified protein derivative skin test; HIV: human immunodeficiency virus. Prepared by the authors.






			

			
				

Table 3




Autoimmunity studies
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 AMA: antimitochondrial antibodies; ANA: antinuclear antibodies. Prepared by the authors.






			

			The patient showed improvement in symptoms (disappearance of feverish spikes and abdominal pain) and normalization of the liver biochemical profile 14 days after the start of empiric anti-tuberculosis therapy without any systemic steroids, as initially planned. To date, he is being followed up on an outpatient basis by internal medicine and infectious diseases, with an excellent clinical response and normalization of the liver biochemical profile.

		

		
			Discussion

			The approach to a fever of unknown origin will always be challenging for the clinician. Although up to 70% of cases are due to infectious processes, sometimes the clues are confusing, which requires studies according to dynamic details of both the physical examination and the diagnostic aids, among which the liver biopsy stands out
1
. It is beneficial in countries considered endemic for tuberculosis, such as Colombia, where the prevalence reaches 26 cases per million inhabitants, with an incidence rate of 22.6 cases per 100,000
2
. Its extrapulmonary manifestation occurs in up to 15% of patients and is associated with pulmonary involvement at the time of manifestation in about 11%. The prevalence of liver involvement in active tuberculosis is estimated at 1%
2

,

3
.

			Around 15% of liver biopsies will report granulomatous hepatitis, an entity that covers a wide range of infectious or non-infectious entities. This last category includes autoimmune, drug-induced toxicity, or idiopathic causes. Epidemiology depends on the geographical area and the sociodemographic conditions of the population. Coash et al.
4
 reported that 66% of cases were secondary to a systemic disease, 28% to primary liver disorders, and 6% to idiopathic. Sarcoidosis, mycobacterial infection, primary biliary cholangitis, and drug-induced hepatotoxicity account for 75% of the total causes described
3

,

5
.

			In epithelioid granulomas (homogeneous differentiation of activated macrophages into cytokine-secreting cells, without inclusions), the presence or absence of necrosis will guide a directed clinical approach. After a systematic study that allows the most frequent infectious and non-infectious causes to be excluded, between 13% and 36% of cases will be considered idiopathic, which is associated with a good prognosis
5
.

			Depending on some specific cell groups, it is possible to narrow the diagnostic threshold. Thus, the presence of plasma cells in the lymphocytic mantle suggests liver involvement due to syphilis. At the same time, numerous eosinophils could indicate hypersensitivity to drugs or a parasitic disease such as schistosomiasis
6
. In the case of tuberculosis with liver involvement, the formation of more complex granulomas (immune granulomas) composed of macrophages transformed into epithelioid histiocytes surrounded by T and B lymphocytes differentiated into plasma cells is described in most cases
6

,

7
; however, based on extensive case series, it is preferred to classify hepatic involvement due to tuberculosis in two scenarios: as part of a miliary manifestation and as localized disease, which can, in turn, be divided into focal or nodular tuberculosis (including liver abscess or tuberculomas) and in the tubular form (involvement of the intrahepatic duct). The clinical spectrum of localized hepatic tuberculosis ranges from tuberculous liver abscess to tuberculous pseudotumor, primary hepatic tuberculosis, tuberculous hepatitis, tuberculous cholangitis, and bile duct tuberculosis, causing some confusion in the classification and clinical meaning of this disease. Accordingly, a practical classification of hepatic tuberculosis proposed by Álvarez in 1998
8
 divides it as follows:

			
				

	
						Miliary tuberculosis (50-80% of cases) consists of liver involvement as part of generalized miliary tuberculosis, without signs or symptoms relevant to the liver.

					

	
						Tuberculous hepatitis presents with unexplained fever, with or without mild jaundice and hepatomegaly, caseating or non-caseating granulomas in liver biopsy, and improvement with antituberculous treatment.

					

	
						Hepatobiliary tuberculosis presents with signs and symptoms relevant to the hepatobiliary tract. It includes two subtypes: the first without involvement of the bile ducts, which manifests as solitary or multiple nodules, tuberculomas, and tuberculous liver abscesses, and the second with involvement of the bile ducts that causes obstructive jaundice, either due to the increase in size of the nodes that surround the bile ducts or due to granulomatous involvement of the duct wall that produces inflammatory stenosis. It also includes primary hepatic tuberculosis in the form of a mass, which simulates an intrahepatic carcinoma or a hilar cholangiocarcinoma; hence, the importance of histopathological diagnosis.

					



			

			The location of granulomas in the pathology sample can guide the diagnosis. For example, in cases of primary biliary cholangitis and sarcoidosis, they are observed near the portal triads. At the same time, drug-induced granulomas are often poorly defined and are found within the hepatic lobes
4

,

9
. In the case of liver involvement due to tuberculosis, the location of granulomas is variable. It can extend throughout the lobe, frequently near the portal triads, where they tend to unite even in the centrilobular areas. Furthermore, the morphology of granulomas is nonspecific, considering that other granulomatous diseases can produce similar lesions in the wall of the central hepatic vein
7

,

9
.

			Finally, in the scenario of epithelioid granulomas, the presence or absence of necrosis, as well as caseum, will decisively guide the diagnostic and therapeutic approach over time. In the case of tuberculosis, as granulomas increase in size, central caseous necrosis may develop with the formation of a capsule around them after transforming histiocytes into fibroblasts. Acid-fast stains or cultures are generally positive in 0% to 59% of liver biopsies
10
. Still, mycobacteria are more likely to be found in granulomas with caseous necrosis
6

,

9
, which explains the negative microbiological studies in our case, considering the histopathological findings described
10
.

			Cultures provide the most significant evidence of liver tuberculosis, but the sensitivity may be less than 10%
9

,

10
. Likewise, the PCR for the DNA of M. tuberculosis has a sensitivity of 53% to 88% and a specificity of 96% to 100% to detect liver tuberculosis, so a negative report does not rule out this diagnosis
10
. Some patients with tuberculosis may have negative PCR results of liver tissue due to the paucity of mycobacteria or the possible reactive nature of liver granulomas
8

,

10
.

			For its part, sarcoidosis is a chronic granulomatous disease characterized by non-caseating epithelioid granulomas that affect multiple body organs. It frequently affects the lungs, lymph nodes, and liver but can affect any organ in the body. Liver involvement due to sarcoidosis is at least twice as common in African Americans than in Caucasians and occurs in between 11% and 80%, the majority asymptomatic
11
.

			Between 50% and 79% of liver biopsies in patients with sarcoidosis show evidence of hepatic granulomas. The most common symptoms are abdominal pain and pruritus. Only 10% present with hepatomegaly, and less than 5% present with isolated jaundice
10
; portal hypertension is observed in up to 3% of cases
11

,

12
. Hepatic sarcoidosis has three histological categories: cholestatic, necroinflammatory, and vascular
12
. Histology typically reports non-necrotizing epithelioid granulomas, although necrotizing granulomas have been described as sarcoidosis
12

,

13
.

			In recent decades, significant advances have been made to define sarcoidosis’s clinical, radiological, immunological, and pathological characteristics, considering it is a diagnosis of exclusion. The diagnosis of sarcoidosis is based on three main criteria: clinical manifestation compatible with sarcoidosis, presence of non-necrotizing granulomatous inflammation in one or more tissue samples, and exclusion of alternative causes of granulomatous disease
11

,

14
, and its diagnosis in developing countries with a high burden of tuberculosis, where it is often the last option, is a true challenge.

			Nonetheless, when caseous necrosis is not noted, and acid-fast staining of biopsy samples is negative, a patient with suspected tuberculous infection may be misclassified as sarcoidosis
15
, so it is suggested to rely on histopathological studies, given that the predominant cavitary lesions in the upper lung lobe favor tuberculosis diagnosis, a finding occurs in only 3% of sarcoidosis cases
15

,

16
. Similarly, it should be remembered that the reported cases of hepatic sarcoidosis initially describe lung involvement due to sarcoidosis
17
, unlike tuberculosis, which can have an organ-specific manifestation, even outside the hematogenous dissemination typical of the miliary form.

			In our case, we used clinical judgment to opt for a case of tuberculosis with isolated liver involvement after ruling out sarcoidosis following current guidelines
17

,

18
, considering that it was a probable scenario of latent M. tuberculosis infection in a country with an intermediate-high incidence for it, which also explains the finding of non-caseating granulomas and the impossibility of definitive microbiological isolation. The histopathological findings that allow us to discern between sarcoidosis
19
 and other granulomatous diseases (especially tuberculosis and infections due to nontuberculous mycobacteria) are listed below, with the clarification that there are no pathognomonic descriptions for each entity (Table 4).

			
				

Table 4




Anatomopathological keys for the diagnosis of sarcoidosis
19

,

20

						




[image: 337782275020_t4_tabla.png]






 Taken from: Crouser ED et al. Am J Respir Crit Care Med. 2020;201(8):e26-51; Lim EJ et al. Med J Aust. 2008;188(3):166-7.






			

			Lastly, a diagnostic algorithm is proposed for the systematic approach to granulomatous hepatitis, which includes everything from the incidental finding in the patient with persistently elevated alkaline phosphatase to the overlooked spectrum of fever of unknown origin in tropical countries, such as ours (Figure 4).
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Figure 4



Approach to the patient with granulomatous hepatitis. AST: aspartate aminotransferase; ALT: alanine aminotransferase; ACE: angiotensin-converting enzyme; MAC: Mycobacterium avium complex; MRI: magnetic resonance imaging; CT: computed axial tomography; TB: tuberculosis; HBV: hepatitis B virus; HCV: hepatitis C virus. Prepared by the authors.













			

		

		
			Conclusions

			Granulomatous hepatitis is an entity that integrates infectious, autoimmune, neoplastic, and toxic causes. It is essential to rule out M. tuberculosis infection in developing countries since empirical immunosuppressive therapy in case of active infection can be catastrophic. Localized liver involvement can occur in primary infection, in which case there is no evidence of previous infection or as reactivation of latent tuberculosis in the form of non-caseating, paucibacillary granulomas, which may reside in the lobules or portal tracts.

			Liver involvement in tuberculosis usually implies hematogenous dissemination; however, there are case reports of organ-specific involvement in the liver. In suspected cases, it is suggested to perform combined studies in liver biopsy: Ziehl-Neelsen for AFB, cultures, and PCR amplification for M. tuberculosis to increase sensitivity and specificity (80% and 100%, respectively), although the patient’s country of origin and the time spent there before emigrating determines the risk of tuberculosis. If the diagnostic suspicion persists despite negative direct microbiological tests (direct, culture, and PCR). In that case, we suggest complementing with tests mediated by cellular immunity, considering that both the Mantoux test and the IGRA can be negative for up to 20% of active tuberculosis cases. This applies especially when there is fever of unknown origin, which is often due to latent forms of tuberculosis in subjects with or without underlying immunosuppressive conditions.

			In developing countries, we recommend culturing M. tuberculosis samples compatible with granulomatous hepatitis. Once fixed in formalin and paraffin, the tissue cannot be cultured. Still, PCR for M. tuberculosis can yield a delayed diagnosis: AFB or granulomas with caseous necrosis are not always observed. If tuberculosis cannot be excluded, a trial of conventional anti-tuberculosis tetraconjugate therapy for two months to one year can be justified, with strict monitoring of the patient’s hepatic biochemical profile and clinical condition.

		

	



Referencias

Holtz T, Moseley RH, Scheiman JM. Liver Biopsy in Fever of Unknown Origin. J Clin Gastroenterol. 1993;17(1):29-32. https://doi.org/10.1097/00004836-199307000-00009
				

Mora C, Bastidas Goyes AR, Patiño J, Vera JD, Beltrán A, Mutis C, et al. Prevalencia de tuberculosis latente determinada mediante la prueba de derivado proteico purificado (PPD) en una población de pacientes adultos con artritis reumatoide llevados a terapia biotecnológica. Rev Colomb Reumatol. 2021;28(3):178-83. https://doi.org/10.1016/j.rcreu.2020.08.004
				

Amado Garzón S, Moreno Mercado S, Martínez Vernaza S, Lasso JI, Laserna A. Tuberculosis extrapulmonar, un reto clínico vigente. Universitas Médica. 2020;61(4). https://doi.org/10.11144/Javeriana.umed61-4.reto
				

Coash M, Forouhar F, Wu CH, Wu GY. Granulomatous liver diseases: A review. J Formos Med Assoc. 2012;111(1):3-13. https://doi.org/10.1016/j.jfma.2011.11.023
				

Gaya DR. Hepatic granulomas: a 10 year single centre experience. J Clin Pathol. 2003;56(11):850-3. https://doi.org/10.1136/jcp.56.11.850
				

Choi EYK, Lamps LW. Granulomas in the Liver, with a Focus on Infectious Causes. Surg Pathol Clin. 2018;11(2):231-50. https://doi.org/10.1016/j.path.2018.02.008
				

James DG. A clinicopathological classification of granulomatous disorders. Postgrad Med J. 2000;76(898):457-65. https://doi.org/10.1136/pmj.76.898.457
				

Álvarez SZ. Hepatobiliary tuberculosis. J Gastroenterol Hepatol. 1998;13(8):833-9. https://doi.org/10.1111/j.1440-1746.1998.tb00743.x
				

Almadi MA, Aljebreen AM, Sanai FM, Marcus V, AlMeghaiseeb ES, Ghosh S. New insights into gastrointestinal and hepatic granulomatous disorders. Nat Rev Gastroenterol Hepatol. 2011;8(8):455-66. https://doi.org/10.1038/nrgastro.2011.115
				

Purohit M. Laboratory Diagnosis of Extra-pulmonary Tuberculosis (EPTB) in Resource- constrained Setting: State of the Art, Challenges and the Need. J Clin Diagn Res. 2015;9(4):EE01-6. https://doi.org/10.7860/JCDR/2015/12422.5792
				

Ayala US, Padilla ML. Diagnosis and treatment of hepatic sarcoidosis. Curr Treat Options Gastroenterol. 2006;9(6):475-83. https://doi.org/10.1007/s11938-006-0004-9
				

Farooq PD, Potosky DR. The Klatskin Tumor That Wasn’t: An Unusual Presentation of Sarcoidosis. ACG Case Rep J. 2016;3(1):e141. https://doi.org/10.14309/crj.2016.114
				

Judson MA. Hepatic, Splenic, and Gastrointestinal Involvement with Sarcoidosis. Semin Respir Crit Care Med. 2002;23(6):529-42. https://doi.org/10.1055/s-2002-36517
				

Devaney K, Goodman ZD, Epstein MS, Zimmerman HJ, Ishak KG. Hepatic Sarcoidosis. Am J Surg Pathol. 1993;17(12):1272-80. https://doi.org/10.1097/00000478-199312000-00009
				

Momah N, Otesile A, Pawa R, Shedlofsky S. Sarcoidosis Presenting as Necrotizing Sarcoid Granulomatosis of the Liver, Sclerosing Cholangitis, and Gastric Ulcer. ACG Case Rep J . 2014;1(3):164-6. https://doi.org/10.14309/crj.2014.38
				

Narula N, Iannuzzi M. Sarcoidosis: Pitfalls and Challenging Mimickers. Front Med (Lausanne). 2021;7:594275. https://doi.org/10.3389/fmed.2020.594275
				

Badar F, Azfar SF, Ahmad I, Yasmeen S, Kirmani S. Diagnostic Difficulties in Differentiating Sarcoidosis from Tuberculosis. Oman Med J. 2011;26(3):210-1. https://doi.org/10.5001/omj.2011.53
				

Grenier P, Valeyre D, Cluzel P, Brauner MW, Lenoir S, Chastang C. Chronic diffuse interstitial lung disease: diagnostic value of chest radiography and high-resolution CT. Radiology. 1991;179(1):123-32. https://doi.org/10.1148/radiology.179.1.2006262
				

Crouser ED, Maier LA, Wilson KC, Bonham CA, Morgenthau AS, Patterson KC, et al. Diagnosis and Detection of Sarcoidosis. An Official American Thoracic Society Clinical Practice Guideline. Am J Respir Crit Care Med. 2020;201(8):e26-51. https://doi.org/10.1164/rccm.202002-0251ST
				

Lim EJ, Johnson PDR, Crowley P, Gow PJ. Granulomatous hepatitis: tuberculosis or not? Med J Aust. 2008;188(3):166-7. https://doi.org/10.5694/j.1326-5377.2008.tb01564.x
				




Notes 

Citation:  Rondón-Carvajal J, Reyna-Carrasco O, Lara-Viáfara M. Granulomatous hepatitis, deciphering an elusive spectrum: a clinical case-based approach. Revista. colomb. Gastroenterol. 2023;38(3):383-391. https://doi.org/10.22516/25007440.980
				




Author notes 


					*Correspondence: Julián Rondón-Carvajal. julian.rondon@udea.edu.co
				









OEBPS/2500-7440-rcg-38-03-383-gf2.jpg





OEBPS/rva3377.png
RCGERERISAEY





OEBPS/2500-7440-rcg-38-03-383-gf3.jpg





OEBPS/2500-7440-rcg-38-03-383-gf1.jpg





OEBPS/2500-7440-rcg-38-03-383-gf4.jpg
Approach to the patient with hepatic granulomas (granulomatous hepatits)

¥

‘Aggregation of epitheloid-looking macrophages, which stimulate the fusion of mononuciear celsto culminate in the
formation of mulinucleated giant cels; depending on their aray, they may also be microgranulomas (reactions
1o drugs), with fbrin ring (characteristic of Q fever), ipogranulomas or granulomas associated with a oreign body

¥

When to suspect t?
- Asymptomatic; up to 30%-40% of cases are incidental findings
- Fever, faligue, weight loss, abdominal pain, malaise

- Hepalomegaly, splenomegaly, adenopathies

¥

Most common laboratory findings and imaging

]
- Akaline phosphatase 1 (310 times)
- AST and ALT 1 (norma or sightly increased)
- ACE 1 and calcium 1
- Blood count (eosinophiia) and anemia
- Direct or normal hyperbiliubinemia
- Serum globulins
L

v

US-CT- MRE
- Normal or hepatomegaly
- Diffuse non-homogeneous lesions in the fiver
- Nodular fesions — Granulomas >5 mm

Siver (fungi)
Specifc studies in biopsy

Red ol (lipids)

Giemsa (parasites)
Birefringent bodies

Trichromic (fbin)

[
Liver biopsy
|
\Z v
Non-necrotizing (non-caseating) Necrotzing (caseating)
J ¥
Epithelial cls, gian cels and lymphocyles, vith
Epitelial clls, ymphocytes, and giant cells o sl
- Infections: M. Ieprae, M. avium/bovis, C. bumeti fbin ing),
Brucella spp, HBVIHC, CMVIEBY ~ Ifections: M. tuberculosis (mulile, with central caseffcation
- Autoimmune: sarcoidosi (small, confluen -periporal), primary -periportal), Nocardia spp, Treponera spp (presence of plasma
billry cholangiis - pimary sclerosing cholangits (of obular cel), Histoplasma spp, Candida spp, Mucor spp
distributon-portal-), Crohn's disease (with - Autoimmune: theumatoid arthis, granuiomatosis vith
- ileal commitment) polyangits (atypicalcases)
- Neoplasms: e cel rena cll carcinoma, Hodgkininon- - Neoplasms: usuallynot associated with malignancy
Hodgin lymphoma - Other: associated vith particuate matter (cyloplasmic incusions;
- Other; ugs (presence of osinophis}: allopuring, dapsone, varable necrosis): icone, starch
diazepam, amiodarone, sufonamides
) PCR (polymerase chain reacton):
s Pl eihing - Bartonella henselae
- ZihiNesisen (T8, MAC) f
- Listeria monocytogenes

- M. tuberculosis, M, aviam, M. bovis, M. leprae
- Y.enterocolitica, Y. pseudotuberculosis

- Cytomegalovirus (CMV), Epstein-Barr (EBV)
- Toxoplasma gondii

- Leishmaniasis spp





