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 Specialty: Infectious Diseases

 Objective: Rare disease
 Background: Reactivation of latent tuberculosis infection (LTBI) is a recognized complication of immunosuppressive treat-

ment. However, immunosuppressed patients are also at risk of hematogenous disseminated spread from a pri-
mary infection with Mycobacterium tuberculosis. This report presents the case of a 55-year-old Japanese man 
with a 12-year history of multiple sclerosis who was hospitalized with worsening neurological symptoms and 
was diagnosed with disseminated tuberculosis identified by abnormalities on liver function test results.

 Case Report: A 55-year-old Japanese man was admitted to our hospital for the treatment of multiple sclerosis with worsen-
ing symptoms. He showed mild liver dysfunction at the time of admission. A laparoscopy and biopsy were per-
formed to identify the cause of the liver dysfunction, which was the only positive finding. The liver surface was 
studded with yellowish-white nodular lesions. Histological examination of a liver biopsy specimen revealed a 
granuloma without caseous necrosis. The patient was suspected of having tuberculosis. Although the results 
of an interferon-g-releasing assay were indeterminate, asymptomatic disseminated tuberculosis was diagnosed 
from the serum adenosine deaminase levels, a caseating granuloma in the cervical lymph node, detection of 
acid-fast bacilli DNA in the cervical lymph nodes on polymerase chain reaction, and tuberculin skin test find-
ings. Anti-tuberculosis treatment led to improvement in the liver function test findings.

 Conclusions: This case has highlighted that tuberculosis may have an atypical presentation in the immunosuppressed pa-
tient. In addition to the reactivation of LTBI, hematogenous spread of primary tuberculosis may result in dis-
seminated disease involving multiple organs and requiring emergency treatment.
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Background

Tuberculosis (TB), caused by Mycobacterium tuberculosis, is esti-
mated to affect more than one-third of the population through-
out the world [1]. TB remains a major global health concern and 
can affect any organ. Screening and prophylaxis have recent-
ly been recommended for patients with immunosuppressed 
conditions who are at risk of reactivation of latent TB infec-
tion (LTBI) [2]. Although, in most TB cases, the infection most 
commonly affects the lung, extrapulmonary involvement oc-
curs in 20% of all cases [3] and could occur in the absence of 
histological and radiological evidence of pulmonary infection. 
Definitive diagnosis of extrapulmonary TB can be challenging 
because of the nonspecific clinical manifestations, and there-
fore relies on histological and/or bacteriological findings from 
tissue obtained from a biopsy. Furthermore, disseminated TB 
is defined as having 2 or more noncontiguous sites resulting 
from lymphohematogenous spread. This type of dissemination 

of M. tuberculosis is known as miliary TB [4]. Disseminated TB 
accounts for up to 20% of all extrapulmonary TB cases [5]. It 
is confirmed by bacteriological culture, polymerase chain re-
action (PCR), and/or histological evidence. However, obtain-
ing a sample specimen from 2 or more noncontiguous sites 
for establishing the diagnosis of disseminated TB is difficult. 
Therefore, a number of available tools should be used to di-
agnose disseminated TB [6].

In addition, the reactivation of LTBI is a recognized complica-
tion of immunosuppressive treatment; however, immunosup-
pressed patients are also at risk of hematogenous disseminat-
ed spread from primary infection with M. tuberculosis. Here, 
we report a case of a patient with longstanding multiple scle-
rosis who was diagnosed with disseminated TB after under-
going liver function testing.

Figure 1.  Imaging studies of the chest and abdomen. (A) Chest radiography. (B) Computed tomography (CT) image of the chest. 
(C) CT of the abdomen. (D) Abdominal ultrasonography image. There were no remarkable findings.
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Case Report

A 55-year-old Japanese man had been diagnosed with multi-
ple sclerosis (MS) and started receiving azathioprine and pred-
nisolone 12 years previously. On this occasion, he was admit-
ted to our hospital to receive interferon (IFN) treatment for 
his MS because of worsening symptoms.

On admission, his body temperature was 36.8°C. A chest 
and abdominal physical examination revealed no remarkable 
changes, and the patient had a lymphadenopathy in his neck. 
A neurological examination revealed paraplegia and senso-
ry disturbance of both lower limbs. The chest radiography 
(Figure 1A, 1B) and brain magnetic resonance imaging (MRI) 
findings were unremarkable, but a spinal MRI scan showed a 
demyelinating lesion in the second and third cervical spinal 
cords and dorsal column of the thoracic spinal cord.

Laboratory testing at admission revealed mild elevations in the 
serum alanine aminotransferase (ALT), g-glutamyl transpepti-
dase (g-GTP), and alkaline phosphatase (ALP) levels (Table 1). 
After admission, it was revealed that the patient had stopped 

taking azathioprine and prednisolone at his own decision 5 
years previously. The administration of the drugs was restart-
ed, and the IFN treatment was postponed.

The patient also consulted our division for further examination 
of his hepatic dysfunction. The serologic findings for hepati-
tis B surface antigen, hepatitis C virus antibody, human T-cell 
lymphotropic virus type I antibody, Epstein-Barr virus mark-
er, and cytomegalovirus marker were all negative. Antinuclear 
and antimitochondrial antibodies were also negative. No he-
patic masses were observed on ultrasonography (US) or com-
puted tomography (CT) (Figure 1C, 1D). Furthermore, no find-
ings were observed in the imaging examination (CT and US) 
of the biliary tract and gall bladder.

Laparoscopy was performed on the 19th hospital day to search 
for causes of the liver dysfunction. The findings showed that the 
surface of the liver was studded with yellowish-white nodular 
lesions (Figure 2A, 2B). Histological examination of a liver bi-
opsy specimen revealed a granuloma without caseous necrosis 
(Figure 2C). Ziehl-Neelsen staining was negative for acid-fast 
bacilli. We searched for diseases that could cause granulomas, 

Hematology Biochemistry Immunology

WBC 11120 /µL TP 8.2 g/dL TSH 2.03 µIU/mL

Neutrophils 77.0 % Alb 4.1 g/dL FT3 2.52 pg/mL

Lymphocyte 13.4 % T-Bil 0.3 mg/dL FT4 0.83 ng/dL

Monocyte 5.5 % AST 28 U/L IgG 1852 mg/dL

Eosinophils 1.5 % ALT 62 U/L IgA 294 mg/dL

Basophils 0.9 % LDH 242 U/L IgM 100 mg/dL

LUC 0.9 % g-GTP 653 U/L ANA <×40

RBC 487 ×104/µL ALP 526 U/L AMA <×20

Hb 15.0 g/dL Na 140 mEq/L ds-DNA Ab 2.9 IU/mL

Plt 38.5 ×104/µL K 3.8 mEq/L Infection

Coagulation Cl 105 mEq/L HBs Ag 0.1 C.O.I

PT-INR 0.98 BUN 9.6 mg/dL HCV Ab 0.1 S/CO

PT  100 % Cre 0.8 mg/dL HLTV-I Ab 0.1 C.O.I

APTT 36.9 Sec CRP 6.0 mg/dL Endotoxin <1.0 pg/mL

Fibrinogen 609.8 mg/dL BS 107 mg/dL b-D-glucan <6.0 pg/mL

FDP <2.5 µg/dL HbA1c 5.5 %

Table 1. Laboratory data on admission.

WBC – white blood cells; LUC – large unstained cells; RBC – red blood cells; Hb – hemoglobin; Plt – platelet; PT-INR – prothrombin 
time-international normalized ratio; PT – prothrombin; APTT – activated partial thromboplastin time; FDP – fibrin degradation 
products; Alb – albumin; T-Bil – total bilirubin; ALT – alanine aminotransferase; g-GTP – g-glutamyl transpeptidase; ALP – alkaline 
phosphatase; Na – sodium; K – potassium; Cl – chloride; BUN – blood urea nitrogen; Cre – creatinine; CRP – C-reactive protein; 
BS – blood sugar; HbA1c – glycolated hemoglobin; TSH – thyroid-stimulating hormone; ANA – anti-nuclear antibody; AMA – anti-
mitochondrial antibody; ds-DNA Ab – anti-ds-DNA antibody; HBs – Ag hepatitis B surface antigen; HCV Ab – hepatitis C virus antibody; 
HLVT- I Ab – human T-cell lymphotropic virus type I antibody.
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particularly sarcoidosis. However, the ophthalmologic, thorac-
ic, and abdominal lymph node findings, as well as the serum 
angiotensin-converting enzyme and lysozyme evaluation find-
ings failed to suggest a diagnosis of sarcoidosis. The patient 
was therefore strongly suspected as having TB.

The IFN-g releasing assay results were inconclusive. Sputum, 
urine, gastric, and bone-marrow smear specimens were nega-
tive for acid-fast bacilli, although serum adenosine deaminase 
(ADA) level was high (Table 2). Therefore, to further examine 
and confirm the presence of disseminated TB, a cervical lymph 
node biopsy was performed on the 70th hospital day. On his-
tological examination, the cervical lymph node showed no ev-
idence of malignancy or lymphoma but a granuloma with ca-
seous necrosis was found (Figure 2D). Ziehl-Neelsen staining 
showed no acid-fast bacilli, but acid-fast bacilli were detect-
ed in the cervical lymph nodes by PCR. In addition, the result 
of a tuberculin skin test was positive, with a 46-mm wheal. 
These findings confirmed the diagnosis of disseminated TB. In 

particular, the diagnosis was based on the finding of a granu-
loma with caseous necrosis in the cervical lymph node and the 
detection of acid-fast bacilli DNA in the cervical lymph node 
by PCR. Furthermore, a granuloma without caseous necrosis 
in the liver tissue, elevation in ADA levels, and a positive tu-
berculin skin test supported the diagnosis of disseminated TB.

The patient was initially given a regimen of isoniazid 
(300 mg/day), rifampicin (450 mg/day), pyrazinamide (1 g/day), 
and streptomycin (0.75 g intramuscular injection, 3 times a 
week). Twenty days after the administration of this treat-
ment regimen, his serum ALT, g-GTP, and ALP levels had de-
creased to normal. After 1 month, streptomycin was replaced 
with ethambutol due to concerns regarding an auditory dis-
order. After 2 months of undergoing the 4-drug antitubercu-
lotic therapy, pyrazinamide and ethambutol were discontin-
ued, and treatment with isoniazid and rifampicin only was 
continued. Approximately 6 months after the initiation of the 

Figure 2.  Laparoscopy findings and biopsy specimen findings.(A, B) The surface of the liver is studded with a yellowish-white nodular 
lesion. (C) A liver biopsy specimen showing an epithelioid granuloma without caseous necroses (hematoxylin and eosin 
staining; scale bar=200 μm). (D) The biopsy specimen of the cervical lymph node, showing an epithelioid granuloma with 
caseous necrosis (hematoxylin and eosin staining; scale bar=200 μm).
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therapy, the patient’s liver function test results (ALT, 33 U/L) 
showed improvement (Figure 3).

Discussion

Disseminated TB accounts for <2% of all TB cases [5]. Moreover, 
hepatic TB is considered a rare clinical entity. It is classified 
into 5 forms as follows: secondary to disseminated, granuloma-
tous hepatitis, nodular, ductal, and nodal [7]. The disseminated 
form is the most common, and the present case was catego-
rized as secondary to disseminated TB without pulmonary TB.

The patient had no history of diabetes mellitus or the use of 
azathioprine and corticosteroids prior to the present illness. 
No apparent risk factors of TB were observed [8] with the ex-
ception of MS, an autoimmune condition, which can be con-
sidered an immunocompromised state. In particular, the re-
activation of LTBI can be triggered by therapy for MS [9], but 
it was observed in the patient regardless of MS treatment. 
Therefore, monitoring for LTBI should be implemented in pa-
tients with MS. Furthermore, the patient’s systematic symp-
toms were less severe than would be expected in patients 
with disseminated TB, which is typically associated with a fe-
ver and more marked night sweats and weight loss [10-12]. 
In addition, disseminated TB has a characteristic pattern on 
chest radiography [13], but all chest radiography findings in 

<Acid-fast test>

Urine smear Negative

Stool smear Negative

Sputum smear Negative

Gastric smear Negative

Bone marrow smear Negative

<PCR>

Urine Negative

Stool Negative

Sputum Negative

Gastric Negative

Bone marrow Negative

<Others>

Tuberculin test Positive

Interferon-g releasing assay Indeterminate

ADA 33.0 IU/L

ACE 8.4 U/L

Lysozyme 10.7 μg/mL

Table 2.  Test for epithelioid granuloma to confirm tuberculosis 
infection.

PCR – polymerase chain reaction; ADA – adenosine deaminase; 
ACE – angiotensin-converting enzyme.

Figure 3.  Clinical course. The diagnosis of disseminated tuberculosis (TB) was established. Thereafter, 4 anti-TB drugs were 
administered immediately. Twenty days after the start of the administration, the serum alanine aminotransferase (ALT) 
levels decreased to normal. After 1 month, streptomycin (SM) was replaced with ethambutol because of concerns about 
an auditory disorder. After 2 months of the 4-drug antituberculotic therapy, pyrazinamide and ethambutol (EB) were 
discontinued, but treatment with isoniazid and rifampin was continued. Approximately 6 months after the initiation of 
therapy, the patient’s liver function test results showed improvement. QFT – QuantiFERON test (interferon-g releasing assay); 
US – ultrasonography; CT – computed tomography.
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this patient were normal. Generally, making a diagnosis of dis-
seminated TB without pulmonary involvement is difficult be-
cause of the lack of a localizing sign and the presence of nor-
mal chest radiography. However, disseminated TB should be 
suspected in immunocompromised patients [6]. ALP is usual-
ly disproportionately elevated in hepatic TB [7]. In the pres-
ent case, although biliary tract enzyme levels (ALP and g-GTP) 
were elevated, no findings were observed on radiologic exam-
ination (CT and US) of the biliary tract and gall bladder. Only 
the liver function test after admission revealed an abnormal-
ity, so we performed a laparoscopy to identify the etiology of 
the liver dysfunction. The characteristic laparoscopic findings 
of hepatic TB are a cheesy white or sometimes chalky white 
color on the liver surface, with irregular nodules of varying siz-
es [14], to which the present patient’s laparoscopic findings 
were strikingly similar. Histologically, most granulomas are usu-
ally located near the portal tract, with only mild hepatic func-
tion perturbation, so most patients are minimally symptomat-
ic or asymptomatic [15]. In the liver biopsy specimens in this 
case, the granuloma was found in the central venous area. A 
discrepancy between the location of the granuloma and the 
symptoms was observed. However, other granulomas may be 
present near the portal tract.

As for the diagnosis of hepatic TB, in liver biopsy specimens, 
an epithelioid granuloma with caseous necrosis must be pres-
ent or M. tuberculosis must be detected to make a definite di-
agnosis. However, hepatic TB is not diagnosed on the basis of 
caseous necrosis alone. Furthermore, the TB diagnosis is con-
firmed by culture of liver biopsy specimens of granulomas in 
<10% of cases [16,17]. Meanwhile, the detection rate from 
DNA amplification is not as high at that from culture meth-
ods in the diagnosis of TB-associated hepatic granuloma [18]. 
In the present patient, the histological findings from the liv-
er biopsy specimen aided in the diagnosis of TB. In addition, 
the presence of necrotizing granulomas on examination of 
the cervical lymph node specimen, the detection of DNA from 
acid-fast bacilli in the cervical lymph nodes by PCR, elevat-
ed serum ADA levels, and the positive results of the tubercu-
lin skin test strongly supported the diagnosis of disseminat-
ed TB. Regarding the IFN-g-releasing assay [19], prednisolone 
treatment has been reported to be strongly associated with 
an increased risk of indeterminate IFN-g releasing assay re-
sults [20,21]. In the present patient, the prednisolone therapy 

was restarted after admission, so the immunosuppressive drug 
might have been responsible for the indeterminate IFN-g re-
leasing assay results.

We selected a 6-month regimen (2 months of isoniazid, rifam-
picin, pyrazinamide, and streptomycin/ethambutol, followed 
by 4 months of isoniazid and rifampicin) as the initial treat-
ment for disseminated TB [22]. This anti-TB treatment was ef-
fective in our patient and led to the improvement of the liver 
function test findings. Thus, although we found no histologi-
cal evidence of treatment efficacy at the end of the regimen, 
the improvement of the liver function test findings led us to 
presume the absence of granulomas.

Conclusions

This case demonstrates that TB may have an atypical presen-
tation in immunosuppressed patients. In addition to the reac-
tivation of LTBI, immunosuppressed patients may also present 
with a hematogenous spread of primary TB, which may result 
in disseminated disease involving multiple organs and requir-
ing emergency treatment.
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