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Abstract

Miliary tuberculosis (TB) is a potentially fatal form of TB resulting from the widespread dissemination of
Mycobacterium tuberculosis. Although the presence of pulmonary miliary infiltrates usually facilitates
diagnosis, atypical cases lacking these characteristic imaging findings frequently confound clinicians. Here,
we describe the case of an 82-year-old Japanese woman with miliary TB who initially presented with fever
but showed no abnormalities on high-resolution computed tomography (HRCT) and microbiological tests;
hence, fever of unknown origin was diagnosed. The delayed appearance of miliary infiltrates on repeated
HRCT and positive interferon-gamma release assay (IGRA) led to a definitive diagnosis through bone marrow
aspiration, bronchoalveolar lavage, and blood cultures. This case highlights the importance of miliary TB as
a differential diagnosis for persistent fever, although initial imaging studies showed no abnormalities.
Additionally, we discuss the value of repeated HRCT, IGRA, and minimally invasive diagnostic procedures
for the early detection and timely treatment of miliary TB.
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Introduction

Miliary tuberculosis (TB) is a disseminated form of TB associated with high morbidity and mortality [1].
Miliary TB diagnosis is typically established by identifying characteristic pulmonary miliary infiltrates or
detecting evidence of Mycobacterium tuberculosis infection in multiple organs [1,2]. Historically, many cases
of miliary TB were diagnosed based solely on bacteriology or on clinical and radiographic findings, making
antemortem diagnosis often challenging. However, with the advent of high-resolution computed
tomography (HRCT), diagnostic accuracy has substantially improved [1-3]. Nevertheless, the absence of
typical radiographic imaging findings sometimes can complicate diagnosis, particularly in uncommon cases
without HRCT abnormalities [1,2,4]. Here, we describe the case of a patient with miliary TB who presented
with fever but showed no abnormalities on initial HRCT and microbiological tests; thus, fever of unknown
origin (FUO) was diagnosed. Subsequent development of miliary pulmonary infiltrates on repeated HRCT
and positive interferon-gamma release assay (IGRA) served as key indicators for the final diagnosis.

Case Presentation

An 82-year-old Japanese woman residing in a long-term care facility presented to our hospital for the
evaluation of a persistent fever lasting 12 days. She was treated with oral antibiotics for a suspected urinary
tract infection (UTT) without improvement. The patient's medical history included dementia, depression,
and stroke, with no history of immunosuppressive disorder or TB. Regular medications included antiplatelet
agents and antidepressants. Upon arrival, communication was challenging because of dementia; however,
no significant changes in the patient's mental status were observed compared to that at baseline. Although
previously wheelchair-bound, her activity level had declined to bedridden status upon presentation. The
patient had no complaints of pain, respiratory symptoms, changes in bowel habits, or other gastrointestinal
symptoms. Her body weight was 36.3 kg (body mass index: 15.5 kg/m?) and vital signs were as follows: blood
pressure, 108/68 mmHg; body temperature, 37.8°C; heart rate, 68 bpm; respiratory rate, 19 breaths/min; and
oxygen saturation, 94% on ambient air.

Physical examination revealed no neck stiffness, oral abnormalities, superficial lymphadenopathy, or skin
rashes. Laboratory findings included anemia (hemoglobin: 9.3 mg/dL), hypoalbuminemia (1.5 g/dL),
hypokalemia (2.9 mmol/L), and elevated C-reactive protein level (2.54 mg/dL). Urinalysis showed no pyuria.
HRCT revealed no abnormalities, excluding emphysema and passive atelectasis in the dependent areas, and
there was no evidence of lymphadenopathy, hepatosplenomegaly, pleural effusion, or ascites (Figure 1A).
Antibiotic treatment for presumed UTI was continued with intravenous ampicillin-sulbactam for five days
but was ineffective. The patient met the classic diagnostic criteria for FUO [5], prompting further
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investigation to identify its underlying cause.

| .

FIGURE 1: CT findings during hospitalization.

(A, B) Non-contrast CT on day 0 (admission) and contrast-enhanced CT on day 13, respectively. (A) There were
no abnormal findings in the lung parenchyma except passive atelectasis in the dependent areas. No
hepatomegaly or splenomegaly is observed. Around lesion adjacent to the spleen is identified as a left-sided renal
cyst (arrow). (B) Widespread, poorly defined small nodules and ground-glass opacities are observed diffusely in
both lungs. The liver and spleen exhibited no morphological abnormalities or enlargements. A left renal cyst is
observed (arrow).

CT: computed tomography

Urine and blood cultures performed within the first week of hospitalization yielded negative results. Key
laboratory test results in the work-up for FUO are summarized in Table I. Neither hypogammaglobulinemia
nor human immunodeficiency virus infection was detected. Elevated soluble interleukin-2 receptor (sIL-2R)
levels (3940 U/mL) raised the suspicion of malignant lymphoma. Although the IGRA performed on day 7 was
positive, it was initially considered a latent TB infection rather than an active disease. Because sIL-2R levels
were markedly elevated, we suspected malignant lymphoma and therefore performed bone marrow
aspiration (BMA) on day 12 and contrast-enhanced CT on day 13. While neither examination revealed
findings suggestive of malignancy or abscesses, the repeated CT demonstrated new, diffuse, small nodular
opacities in the lungs (Figure /B). Based on positive IGRA and HRCT findings, we suspected disseminated
TB and performed culture tests for Mycobacterium using bronchoalveolar lavage fluid (BALF), sputum, urine,
and blood samples. Owing to concurrent antiplatelet therapy, transbronchial biopsy (TBB) and liver biopsy
were deferred. As the patient's general condition progressively deteriorated with persistent high fever, we
initiated empirical anti-TB therapy on day 15 with isoniazid (200mg/day), rifampicin (300mg/day), and
ethambutol (500mg/day), avoiding pyrazinamide due to concerns about a risk of drug-induced
hepatotoxicity. Polymerase chain reaction tests for M. tuberculosis yielded negative results for all specimens.
The patient's high fever and clinical condition gradually improved, allowing discharge on day 61. M.
tuberculosis susceptible to first-line anti-TB drugs was isolated from both BALF and blood cultures,
confirming the diagnosis of disseminated TB. Although the BMA culture was negative, histopathological
examination revealed granuloma formation with Langhans giant cells and acid-fast bacilli (Figure 2).
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Parameter
WBC
Neutrophils
Lymphocytes
RBC

Hgb

PLT
Ferritin

1gG

IgA

IgM
MPO-ANCA
sIL-2R

TP

Alb

AST

ALT

LDH

ALP

y-GTP
T-Bil

BUN

Cr

Sodium
Potassium
Chloride
CRP

PCT

HbA1c

TABLE 1: Summary of laboratory test results in the work-up for fever of unknown origin.

Since multiple tests were conducted, only the initial results are presented. Complete blood counts and biochemical data are obtained upon admission.

WBC: white blood cells; RBC: red blood cells; Hgb: hemoglobin; PLT: platelets; IgG: immunoglobulin G; IgA: immunoglobulin A; IgM: immunoglobulin M;
MPO-ANCA: myeloperoxidase-specific antineutrophil cytoplasmic antibody; sIL-2R: soluble interleukin-2 receptor; TP: total protein; Alb: albumin; AST:
aspartate aminotransferase; ALT: alanine aminotransferase; LDH: lactate dehydrogenase; ALP: alkaline phosphatase; y-GTP: gamma-glutamyl
transpeptidase; T-Bil: total bilirubin; BUN: blood urea nitrogen; Cr: creatinine; CRP: C-reactive protein; PCT: procalcitonin; HbA1c: glycated hemoglobin
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FIGURE 2: Pathological findings of bone marrow aspirate.

(A) Granuloma formation with Langhans giant cells is observed (arrow). The bone marrow shows normal
trilineage hematopoiesis. (B) Acid-fast bacilli are identified within the granuloma. Staining: (A) hematoxylin and
eosin staining and (B) Ziehl-Neelsen staining. Scale bar: (A) 100 um and (B) 50 pm.

Discussion

Presently, the absence of abnormalities in the initial imaging and microbiological studies made the
diagnostic process particularly challenging. The delayed appearance of miliary shadows on the lungs and a
positive IGRA result raised the suspicion of disseminated TB, ultimately leading to a diagnosis through BMA,
bronchoalveolar lavage (BAL), and blood cultures. This case highlights several key points in the
management of miliary TB. Although HRCT is performed, pulmonary lesions may not be detectable in the
early stages, and repeated HRCT can be valuable in such cases. Diagnostic procedures, such as blood culture,
BMA, and BAL, are effective and feasible for confirming the diagnosis, even in elderly patients at a high risk
of bleeding.

Miliary TB was originally defined based on pathological findings of millet-sized granulomas and their
corresponding radiographic features [1,2]. Currently, miliary TB encompasses all forms of disseminated TB
resulting from the lymphohematogenous spread of M. tuberculosis [6]. This condition predominantly affects
vulnerable populations, such as the elderly and immunocompromised patients. Provided its high mortality
rate (25-30%), prompt diagnosis and timely treatment are crucial [1]. The clinical manifestations of miliary
TB are diverse and nonspecific, necessitating a three-step diagnostic approach: (1) suspecting miliary TB, (2)
estimating the involved organs based on clinical and imaging findings, and (3) obtaining samples from these
organs for culture or pathological examination.

Although Japan is not classified as a TB-endemic country, in regions with a high TB burden, miliary TB
should be considered regardless of the patient's immune status or presenting symptoms [7]. Imaging
findings and IGRA are useful diagnostic tests for estimating the likelihood of TB. However, the limitations of
IGRA (decreased sensitivity in immunocompromised individuals and inability to distinguish between latent
and active infections) should be understood [2,8]. Here, positive IGRA during the diagnostic work-up of FUO
prompted the reconsideration of TB as a potential diagnosis.

The lungs are the most commonly affected organs in patients with miliary TB, followed by the lymph nodes,
liver, spleen, and bone marrow [2]. If initial evaluations reveal miliary shadows, lymphadenopathy, or
hepatosplenomegaly, identification of the involved organs is straightforward. Presently, despite thorough
evaluations by a radiologist and a respiratory physician, the initial HRCT revealed no abnormalities
compared with previous imaging studies. Abnormalities in liver function tests and blood cell counts can
serve as markers to estimate the involvement of the liver or bone marrow [9,10]; however, in this case, only
minor abnormalities were detected. A significant aspect of our case was the delayed appearance of miliary
infiltrates following an initially negative HRCT result. In a retrospective study involving 117 patients with
miliary TB, initial HRCT failed to detect the disease in 13 cases (11%), and ill-defined nodules <2mm were
identified as a risk factor for missed diagnoses [4]. Among these missed cases, five underwent repeat CT
scans within two months, subsequently confirming the emergence of miliary shadows. These findings
suggest that if miliary TB is suspected, although the initial HRCT result is negative, repeating the HRCT may
be useful for identifying the involved organs.

The diagnosis of miliary TB is established by identifying M. tuberculosis or caseating granulomatous
inflammation in samples obtained from infected organs. Diagnostic procedures targeting clearly infected
organs (e.g., TBB, lymph node biopsy, or liver biopsy) provide acceptable diagnostic yield [2]. If the involved
organs are unclear, testing samples from the liver, bone marrow, or blood are useful, with reported
sensitivities of 91-100%, 50-93%, and 14-30%, respectively [2]. Particularly, BMA and blood cultures are
minimally invasive and carry a low bleeding risk, making them useful as screening tests [2,11]. In this case,
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owing to the patient's advanced age, poor general condition, and increased bleeding risk from antiplatelet
therapy, only low-risk procedures were prioritized. Consequently, a definitive diagnosis was made based on
BAL, BMA, and blood cultures. As culture and pathological examinations can take several weeks to obtain
results, initiating anti-TB therapy without waiting for results, as demonstrated in our case, is important to
improve patient outcomes [12].

Conclusions

Miliary TB can present without detectable abnormalities on initial HRCT, leading to diagnostic challenges
and delayed treatment. Our case highlights the importance of considering miliary TB in the differential
diagnosis of FUO despite unremarkable initial imaging and microbiological studies. Repeated HRCT scans
may reveal delayed pulmonary manifestations, thereby enhancing diagnostic accuracy. Clinicians should
recognize these findings and develop effective strategies to diagnose and treat this potentially fatal
condition promptly.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Yasushi Murakami, Mika Morosawa, Yasuhiro Nozaki, Yoshio Takesue, Shun Shibata

Acquisition, analysis, or interpretation of data: Yasushi Murakami, Mika Morosawa, Yasuhiro Nozaki,
Yoshio Takesue

Drafting of the manuscript: Yasushi Murakami, Mika Morosawa, Yasuhiro Nozaki, Yoshio Takesue

Critical review of the manuscript for important intellectual content: Yasushi Murakami, Mika
Morosawa, Yasuhiro Nozaki, Yoshio Takesue, Shun Shibata

Supervision: Yasushi Murakami, Yasuhiro Nozaki, Yoshio Takesue

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Sharma SK, Mohan A, Sharma A, Mitra DK: Miliary tuberculosis: new insights into an old disease . Lancet
Infect Dis. 2005, 5:415-30. 10.1016/51473-3099(05)70163-8
2. Khan FY: Review of literature on disseminated tuberculosis with emphasis on the focused diagnostic
workup. ] Family Community Med. 2019, 26:83-91. 10.4103/jfcm.JECM_106_18
3. Oh YW, Kim YH, Lee NJ, Kim JH, Chung KB, Suh WH, Yoo SW: High-resolution CT appearance of miliary
tuberculosis. ] Comput Assist Tomogr. 1994, 18:862-6. 10.1097/00004728-199411000-00003
4.  Choe]J, Jung KH, Park JH, Kim SH, Kim MY: Clinical and radiologic characteristics of radiologically missed
miliary tuberculosis. Medicine (Baltimore). 2021, 100:€23833. 10.1097/MD.0000000000023833
5. Haidar G, Singh N: Fever of unknown origin. N Engl ] Med. 2022, 386:463-77. 10.1056/NEJMra2111003
6. Mert A, Ozaras R: A terminological controversy: do disseminated and miliary tuberculosis mean the same? .
Respiration. 2005, 72:113. 10.1159/000083%412
7.  Wirunsawanya K, Bolger DT Jr: Surprising pathological and clinical manifestations of miliary tuberculosis .
BM]J Case Rep. 2018, 2018:bcr2017223360. 10.1136/bcr-2017-223360
8. YuSN, Jung], Kim YK, et al.: Diagnostic usefulness of IFN-gamma releasing assays compared with
conventional tests in patients with disseminated tuberculosis. Medicine (Baltimore). 2015, 94:e1094.
10.1097/MD.0000000000001094
9. Hickey AJ, Gounder L, Moosa MY, Drain PK: A systematic review of hepatic tuberculosis with considerations
in human immunodeficiency virus co-infection. BMC Infect Dis. 2015, 15:209. 10.1186/s12879-015-0944-6
10. Demiroglu H, Ozcebe OI, Ozdemir L, Sungur A, Diindar S: Pancytopenia with hypocellular bone marrow due
to miliary tuberculosis: an unusual presentation. Acta Haematol. 1994, 91:49-51. 10.1159/000204246
11.  Kinoshita M, Ichikawa Y, Koga H, Sumita S, Oizumi K: Re-evaluation of bone marrow aspiration in the
diagnosis of miliary tuberculosis. Chest. 1994, 106:690-2. 10.1378/chest.106.3.690
12.  Bryan CS, Ahuja D: Fever of unknown origin: is there a role for empiric therapy? . Infect Dis Clin North Am.
2007, 21:1213-20, xi. 10.1016/j.idc.2007.08.007

2025 Murakami et al. Cureus 17(1): €77098. DOI 10.7759/cureus.77098 50f5


javascript:void(0)
https://dx.doi.org/10.1016/S1473-3099(05)70163-8
https://dx.doi.org/10.1016/S1473-3099(05)70163-8
https://dx.doi.org/10.4103/jfcm.JFCM_106_18
https://dx.doi.org/10.4103/jfcm.JFCM_106_18
https://dx.doi.org/10.1097/00004728-199411000-00003
https://dx.doi.org/10.1097/00004728-199411000-00003
https://dx.doi.org/10.1097/MD.0000000000023833
https://dx.doi.org/10.1097/MD.0000000000023833
https://dx.doi.org/10.1056/NEJMra2111003
https://dx.doi.org/10.1056/NEJMra2111003
https://dx.doi.org/10.1159/000083412
https://dx.doi.org/10.1159/000083412
https://dx.doi.org/10.1136/bcr-2017-223360
https://dx.doi.org/10.1136/bcr-2017-223360
https://dx.doi.org/10.1097/MD.0000000000001094
https://dx.doi.org/10.1097/MD.0000000000001094
https://dx.doi.org/10.1186/s12879-015-0944-6
https://dx.doi.org/10.1186/s12879-015-0944-6
https://dx.doi.org/10.1159/000204246
https://dx.doi.org/10.1159/000204246
https://dx.doi.org/10.1378/chest.106.3.690
https://dx.doi.org/10.1378/chest.106.3.690
https://dx.doi.org/10.1016/j.idc.2007.08.007
https://dx.doi.org/10.1016/j.idc.2007.08.007

	Delayed Pulmonary Manifestations of Miliary Tuberculosis Following a Normal Initial High-Resolution Computed Tomography
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT findings during hospitalization.
	TABLE 1: Summary of laboratory test results in the work-up for fever of unknown origin.
	FIGURE 2: Pathological findings of bone marrow aspirate.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


