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Abstract
Introduction
Miliary tuberculosis is a severe form of tuberculosis resulting from the hematogenous dissemination of Mycobacterium tuberculosis. The aim of this study was to describe the epidemiological, clinical, paraclinical, and outcome characteristics of patients hospitalized for miliary tuberculosis in the Infectious Diseases Department of the Fann University Teaching Hospital.
Patients and Methods
We conducted a retrospective, descriptive, observational study including patients hospitalized for miliary tuberculosis in the Department of Infectious and Tropical Diseases of the Fann University Teaching Hospital from January 1, 2018, to December 31, 2024.
Results
Among 1,115 patients hospitalized for tuberculosis, 96 presented with miliary tuberculosis, representing 8.60% of all tuberculosis cases. The median age was 37 years (IQR: 28–45). Human immunodeficiency virus (HIV) infection was the most frequent comorbidity (48.96%). The predominant general symptoms were fever (97.92%) and impaired general condition (86.46%). The most frequently affected systems were the respiratory (53.13%), neurological (39.58%), and splenic-lymph node systems (34.38%).
Regarding paraclinical findings, pancytopenia was present in 10.39% of patients, while hepatic cytolysis was observed in 42.31%. Microbiological confirmation of tuberculosis was obtained in 50% of cases. The in-hospital case fatality rate was 38.54%.
Conclusion
Miliary tuberculosis primarily affects young adults, often living with HIV, and is characterized by a systemic clinical presentation. The high case fatality rate highlights the importance of early diagnosis and prompt, appropriate management.
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Introduction
Tuberculosis is an infectious, contagious, endemic-epidemic disease, transmitted from person to person, caused by the Mycobacterium tuberculosis complex. [1]
It remains a major public health problem worldwide. According to estimates, 10.7 million people contracted tuberculosis globally in 2024, with 1.23 million deaths [2]. More than 80% of cases and deaths occur in low- and middle-income countries. In 2024, the WHO region that recorded the highest number of new tuberculosis cases was South-East Asia (34% of new cases), followed by the Western Pacific region (27%) and the African region (25%) [2].
Tuberculosis is present in various clinicopathological forms, some of which are severe, including hematogenous miliary tuberculosis. It is defined as a septicaemia caused by Koch’s bacillus, resulting in dissemination to one or more organs in the body, particularly to the lungs, producing small nodules in a millet-seed-like pattern.” [3].
Miliary tuberculosis accounts for 1 to 3% of all tuberculosis cases, and about 20% of extrapulmonary tuberculosis cases [4,5]. It represents the most severe form of tuberculosis. If untreated, it is associated with high mortality, which can reach up to 100% [6]. It is a therapeutic emergency that requires the immediate initiation of anti-tuberculosis treatment in any febrile miliary case. It may progress rapidly and lead to multiorgan failure [7]. Its prognosis depends on the timeliness of diagnosis and management [8].
Miliary tuberculosis occurs mainly in immunocompromised individuals, or in the presence of comorbidities in immunocompetent individuals [3,9,10]. Clinically, it presents with nonspecific systemic symptoms such as fever and weight loss [11,12]. Diagnosis is most often radiological: the typical appearance is that of a scattering of fine, punctiform opacities, equal in size, resembling millet seeds (1–2 mm in diameter), rounded, well-defined, and slightly dense; opacities are regularly disseminated throughout both lung fields, diffusely and symmetrically [13].
Despite significant efforts to combat tuberculosis in Senegal over several decades, it remains a public health problem. The incidence is 132 cases per 100,000 inhabitants [2]. However, there is considerable disparity in the distribution of cases among the country’s 14 administrative regions. The most affected regions are Dakar, which accounts for 40.14% of patients, as well as Thiès, Diourbel, and Ziguinchor [14].
The Department of Infectious and Tropical Diseases at the University Hospital Center of Fann, located in the Dakar region, is a reference center for the management of tuberculosis cases. In addition to its dedicated tuberculosis outpatient treatment facility, the department also provides inpatient care for tuberculosis patients. In Dakar, few studies are conducted in Department of Respiratory Medicine. To date, no studies have been found to be conducted in the department focusing on miliary tuberculosis. The objective of our study was to describe the epidemiological, clinical, paraclinical, and evolutionary characteristics of patients hospitalized for miliary tuberculosis at the Department of Infectious Diseases of Fann Hospital, Dakar, Senegal.
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Study design
An observational, retrospective, and descriptive study was conducted using medical records of patients hospitalized at the Department of Infectious and Tropical Diseases of the University Hospital Center of Fann from January 1, 2018, to December 31, 2024. This university hospital is in Dakar, the region with the highest incidence of tuberculosis in the country. We included patients hospitalized for tuberculosis, regardless of its location, who presented with a miliary pattern on thoracic imaging (standard chest radiography or computed tomography). Patients with missing information (medical history, clinical examination, or imaging) were excluded.
Data Collection and Processing 
Data were collected from the medical records of hospitalized patients using a survey form that recorded epidemiological (age, sex, marital status, residence, comorbidities), clinical, laboratory findings (Serum transaminases, urea, serum creatinine, sputum smear for acid-fast bacilli (AFB), Xpert MTB/RIF assay, HIV serology, blood culture), radiological findings, therapeutic, and clinical outcome information.
Operational Definitions 
The diagnosis of tuberculosis was established in the presence of acid-fast bacilli (AFB) and/or a positive Xpert MTB/RIF test; or based on epidemiological criteria (endemic area, immunosuppression), clinical features (chronic symptoms, nocturnal fever), and therapeutic evidence (lack of improvement under nonspecific antibiotic treatment). Miliary tuberculosis was defined on thoracic imaging by the presence of fine punctiform opacities, the size of a millet seed (1–2 mm in diameter), rounded, well-demarcated, and regularly disseminated throughout both lung fields in a diffuse and symmetrical pattern.
Statistical Analyses 
Data were analyzed using R software version 2025-02-09 after categorization of the different variables according to predefined modalities. Qualitative variables were expressed as proportions, and quantitative variables as means with standard deviation (in the case of normal distribution) or as medians with interquartile ranges (in the case of non-normal distribution).
Ethical considerations
Anonymity and confidentiality were respected throughout the data collection process for patients. It was impossible to identify patients through the results, as their personal information was coded with numbers.
Results  
During our 6-year study period, 1,115 patients were hospitalized in the department for tuberculosis. Among them, 96 presented with a miliary pattern on chest radiography, representing 8.60% of all tuberculosis cases.
Demographics Characteristics  
The median age was 37 years, with an interquartile range (IQR) of 28–45 years. The age group between 30 and 39 years was the most represented, accounting for 31.25%. A male predominance was observed, with a male-to-female sex ratio of 1.46. More than half of the patients (60.42%) came from the Dakar suburbs, while nearly one in ten (11.46%) originated from other regions. Full demographic characteristics are presented in Table 1.
Co-morbidities  
More than half of the patients (63.54%) had at least one underlying condition. HIV infection was the most common comorbidity, found in 48.96% of cases. Approximately 12.5% of patients were smokers, and 10.42% had a history of tuberculosis. Hypertension, diabetes, and asthma were each reported in 4.17% of cases (Figure 1).
Clinical Features  
Median consultation delay was 90 days, with an IQR of 20–71 days. Fever (97.92%) and generalized weakness (86.46%) were the most frequent symptoms (Figure 2). The most affected systems were respiratory (53.13%), neurological (39.58%), and splenic/lymph node involvement (34.38%). Respiratory signs were dominated by cough (46.88%) and dyspnea (27.08%), as shown in Figure 2. Neurologically, nearly one-third of patients presented with meningeal signs; about 18.75% had altered level of consciousness with a Glasgow score < 13, and 7.29% had cranial nerve palsy. One patient presented with splenomegaly. Lymphadenopathy was found in 34.38% of patients, most often cervical (93.94%) and non-inflammatory (26.03%). Gastrointestinal symptoms included diarrhea and abdominal pain, while only 2.08% of patients presented with ascites (Figure 2).
 Laboratory Findings  
The median white blood cell count was 7.3 × 10³/mm³ (IQR: 5.4-9.9 × 10³/mm³), with leukopenia observed in 13.83% of patients. The median hemoglobin level was 9.55 g/dL (IQR: 7.83–11.38 g/dL), with anemia present in 29.49% of patients. The median platelet count was 271 × 10³/mm³ (IQR: 192-366 × 10³/mm³), with thrombocytopenia in 15.05% of patients. Pancytopenia was observed in 10.39% of patients. Median of aspartate aminotransferase) (AST) and Alanine aminotransferase (ALT) were 56 IU/l (IQR: 33-86 IU/l) and 33 IU/L (IQR: 19-50 IU/l), respectively. Hepatocellular injury was noted in 42.31% of patients. The mean CRP level was 119 mg/L (± 82), with a median of 108 mg/L (IQR: 50–166 mg/L) (Table 2).
Microbiological confirmation of Mycobacterium tuberculosis infection was obtained in 48 patients, representing 50% of the study population. Among the 22 sputum samples analyzed, microscopy was positive in 14 patients (63.63%). Xpert MTB/RIF testing identified the bacilli in 64.44% of respiratory samples (29/45) and 38.89% of cerebrospinal fluid samples (7/18).
Radiological Findings  
Of the 96 cases, a miliary pattern was observed on standard chest X-ray in 90 patients and on chest computed tomography (CT) in 6 patients.
Among the 41 abdominal ultrasounds performed, the main abnormalities observed were abdominal lymphadenopathy (39.47%), hepatomegaly (31.25%), ascites (31.71%), and splenomegaly (26.83%). Regarding brain CT scans performed in 13 patients, cerebral ischemic lesions were observed in 8.70% of cases, intracranial hemorrhage in 7.25%, hydrocephalus in 5.80%, and meningoencephalitis in 2.90%. Spinal CT scans, performed in 22 patients, revealed spondylodiscitis in 1.41%, epiduritis in 2%, and osteolytic lesions in 2% of cases. Finally, among the 18 thoracic CT scans performed, pulmonary embolism was identified in 11.54% of cases (Table 3).
Therapeutic aspects and outcomes
All patients received anti-tuberculosis therapy based on RHZE, combined with vitamin B6 supplementation. Approximately 81.28% of patients received adjunctive corticosteroid therapy due to respiratory failure or meningeal/neurological involvement.
The median duration of hospitalization was 11 days, with an IQR of 4–21 days. During the study period, 37 patients died, corresponding to a hospital case fatality rate of 38.54%.
Discussion
We conducted an observational, retrospective, and descriptive study involving 96 cases of miliary tuberculosis. In our study, the median age was 37 years (IQR [28–45]). The most represented age group was between 20 and 50 years. Similar results have been reported in numerous studies from other African countries, where most patients fall within the 20–50 age range [6,8,15]. These findings highlight that in Africa, tuberculosis predominantly affects young adults, who represent the economically active population of our countries. However, in the Middle East, a study conducted in Saudi Arabia showed that most patients were over 60 years old [16]. In Europe, a study in Spain reported that patients were generally older than 50 years [17]. A clear male predominance was observed in our study, with a male-to-female sex ratio of 1.46. Similar findings have been reported in another study in Senegal [15] and in Tunisia [6]. Conversely, a female predominance has been described in Algeria and Morocco [8,5].
In our study, the most common comorbidity was HIV infection, present in 48% of cases. Indeed, our department serves as a referral hospital for the management of HIV infection. Comparable results showing a high proportion of HIV-positive patients have been reported in other African studies: 32% in Senegal [15], 54.41% in Côte d’Ivoire [19], 58.4% in Cameroon [20], and 23.38% in Mali [21]. Major reviews confirm the impact of HIV on the epidemiology of miliary tuberculosis. Advanced-stage immunosuppression plays a role in increasing the frequency of miliary forms and altering their epidemiological profile [22]. The epidemiology and clinical presentation of miliary tuberculosis have been strongly influenced by the HIV pandemic [23]. In contrast, lower prevalence rates have been observed in studies conducted in other countries, with 4.17% in China [24] and 6% in the United Kingdom [25]. In these latter studies, immunosuppressive treatments and diabetes mellitus were the most frequently identified predisposing factors.
The median diagnostic delay was 90 days (IQR: 20–71 days). Overall, we observed a significant delay in diagnosis. In Africa, the diagnosis of miliary tuberculosis is often late due to nonspecific clinical signs, frequently confused with other endemic infections such as malaria or bacterial sepsis. Additional socioeconomic factors, such as delayed healthcare-seeking and self-medication, also contribute. Fever (86.68%) and generalized weakness (97.92%) were the most common general signs. These findings are consistent with those reported in the literature: in Cameroon [20], weight loss (85.7%) and fever (72.6%); in Côte d’Ivoire [19], fever and weight loss in 98.52% and 73.53% of cases, respectively; and in China, fever and generalized weakness in 88.54% of cases [24]. Fever is explained by pyrogenic cytokines, antigenic load, and caseous necrosis phenomena associated with granulomas [26].
In our study, clinical signs were predominantly pulmonary (53.13%), followed by neurological (39.58%) and lymphoreticular (splenic and lymph node) (34.38%). The predominance of pulmonary signs has also been reported in studies from Côte d’Ivoire [19], Cameroon [20], Mali [21], and China [24]. The main pulmonary signs observed were cough (48.88%) and dyspnea (27.08%). Similar findings have been reported in Morocco [8], with cough in 94% of cases and dyspnea in 78%, and in Turkey, with cough in 60% and dyspnea in 30% of cases [27]. In our study, the most frequent extrapulmonary manifestations were neurological, as also reported in other studies [24,27,28]. In a study conducted in China, nearly all (87.59%) patients with miliary tuberculosis who underwent screening for central nervous system involvement presented with neurological localization [29]. Therefore, systematic screening for neurological involvement should be strongly recommended for all patients with miliary tuberculosis.
We found anemia in 30% cases, thrombocytopenia in 15%, leukopenia in 13%, and pancytopenia in 8%. Various hematological abnormalities have been described in patients with tuberculosis infection, including anemia, leukopenia, neutropenia, lymphopenia, thrombocytopenia, and even pancytopenia [30]. Several factors may explain these hematologic abnormalities, including hypersplenism, histiocytic hyperplasia, maturation arrest of hematopoietic cells, and bone marrow infiltration by tuberculous granulomas, which may result in reversible or irreversible fibrosis [31–33]. Hepatocellular injury was observed in 42.31% of cases. Similar findings were reported in Turkey, with elevated AST and ALT levels in 38% of patients [27]. In our study, patients had predominantly elevated CRP levels, with a median of 108 mg/L. Comparable results have been reported in other studies, particularly in severe forms [24,25,34].
In our study, tuberculosis was confirmed in 50% of cases. Microscopy was positive in 63.63% (14/22) of respiratory samples, while Xpert MTB/RIF detected Mycobacterium tuberculosis in 64.44% (29/45) of respiratory samples and 38.89% (7/18) of cerebrospinal fluid samples. Similar results were reported in the United Kingdom, with 58% confirmed cases [25], and in Turkey, with 51% confirmed cases of miliary tuberculosis in endemic countries [27]. Molecular tools, such as the Xpert MTB/RIF assay, provide significant support in the diagnosis of miliary tuberculosis; previous studies have reported higher positivity rates compared to microscopy [24,29,35]. Culture remains the gold standard for tuberculosis diagnosis [36], but it was not performed in our patients in this study. Moreover, in countries with high tuberculosis burden, a suggestive radiologic and clinical presentation may be considered sufficient to establish the diagnosis and initiate treatment.
The hospital case fatality rate was 38.54%. Similar results have been observed in sub-Saharan Africa, notably in Côte d’Ivoire (33.82%) [19], Cameroon (20.8%) [20], and Mali (38.5%) [37]. In contrast, lower percentages have been reported in northern hemisphere countries, with 13.5% in Canada [5] and 2% in the United Kingdom [25]. Africa is characterized by a high prevalence of TB/HIV co-infection, which remains a major determinant of the epidemic and a key contributor to TB-related mortality [38]. In our cohort, nearly one in two patients (48.96%) were infected with HIV. Studies conducted across the continent have identified HIV infection as a factor associated with poor treatment outcomes [39–42]. Furthermore, evidence from African cohorts indicates that HIV infection is an independent predictor of TB-related mortality [43]. Other factors identified in our study, such as dyspnea (27.08%) and altered level of consciousness (18.75%), may also represent poor prognostic indicators [7,44].
Strengths and limitations 
This study’s main strength lies in its six-year retrospective design conducted in a referral tertiary hospital, allowing a detailed description of miliary tuberculosis in a high-burden setting. The use of clinical, biological, and radiological data enhances the robustness of the findings.
However, the study has several limitations. Its retrospective nature may have led to missing data, and its single-center design limits the generalizability of the results. In addition, microbiological confirmation was obtained in only a proportion of cases, which may introduce a classification bias.
Conclusion
A disseminated form of the disease, miliary tuberculosis, remains a reason for admission to our department. Like tuberculosis in general, miliary tuberculosis typically affects young adults, and HIV infection remains the main comorbidity. It is characterized by clinical polymorphism, and mortality remains high despite treatment. Further studies are needed in our department to identify factors associated with poor prognosis.
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Tables and figures
Table 1: Baseline characteristics of patients with miliary tuberculosis
	Characteristics
	Frequency (n)
	Percent (%)

	Age, years
	
	

	< 20 
	6
	6,25

	20 - 29 
	20
	20,83

	30 - 39 
	30
	31,25

	40 - 49 
	20
	20,83

	50 - 59 
	12
	12,50

	≥ 60 
	8
	8,33

	Male sex
	57
	59,38

	Marital status
	
	

	Married
	48
	50,00

	Single
	31
	32,29

	Divorced
	5
	5,21

	Widowed
	5
	5,21

	Unknown
	7
	7,29

	Area of residence
	
	

	Dakar suburbs
	58
	60,42

	Central Dakar
	24
	25,00

	Province
	11
	11,46

	Outside the country
	2
	2,08

	Unknown
	1
	1,04






Figure 1: Co-morbidities of patients with miliary tuberculosis



Figure 2: Clinical characteristics of miliary tuberculosis

Table 2: Biological parameters of patients at admission
	Variables
	Mean (± sd)
	Median (IQR)

	White blood cells (10³/mm³)
	8.2 (± 5.9)
	7.3 (5.4–9.9)

	Hemoglobin (g/dL)
	9.45 (± 2.36)
	9.55 (7.83–11.38)

	Platelets (10³/mm³)
	290 (± 143)
	271 (192–366)

	Renal clearance (mL/min/1.73 m²)
	110 (± 37)
	113 (91–135)

	AST (IU/L)
	73 (± 57)
	56 (33–86)

	ALT (IU/L)
	47 (± 45)
	33 (19–50)

	CRP (mg/L)
	119 (± 82)
	108 (50–166)


Table 3: Radiological Findings  
	Radiological fingings
	Number
	Percent (%)

	Miliary pattern on chest imaging
	96
	100

	Chest X-ray
	90
	93.75

	Computed tomography
	6
	6.25

	Abdominal ultrasound (n = 41)
	
	

	Hepatomegaly
	15
	31.25

	Splenomegaly
	11
	26.83

	Lymphadenopathy
	15
	39.47

	Ascites
	13
	31.71

	Brain CT scan (n = 13)
	
	

	Ischemia
	6
	8.70

	Hemorrhage
	5
	7.25

	Hydrocephalus
	4
	5.80

	Meningoencephalitis
	2
	2.90

	Spinal CT scan (n = 22)
	
	

	Spondylodiscitis
	1
	1.41

	Epiduritis
	1
	2.00

	Geodes
	1
	2.00

	Thoracic CT scan (n = 18)
	
	

	Pulmonary embolism
	3
	11.54




Série 1	48.96
12.5
10.42
8.33
7.29
4.17
4.17
4.17
3.13
1.04

1.04
1.04

HIV	Smoking	History of tuberculosis	Hepatitis B	Alcohol use	Diabetes	Hypertension	Asthma	Malignancy	Sickle cell disease	Heart disease	COPD	48.96	12.5	10.42	8.33	7.29	4.17	4.17	4.17	3.13	1.04	1.04	1.04	
Percent (%)



Série 1	97.92
86.46
46.88
34.38
27.08
18.75
15.63
14.58
14.54
13.54
12.55
7.29
4.17
3.12
2.08
2.08
1.04

Fever	Generalized weakness 	Cough	Lymphadenopathy	Dyspnea	Coma	Chest pain	Vomiting	Diarrhea	Meningeal syndrome	Abdominal pain	Cranial nerve palsy	Hepatomegaly	Hemoptysis	Ascites	Back pain	Signs of spinal cord compression	97.92	86.46	46.88	34.380000000000003	27.08	18.75	15.63	14.58	14.54	13.54	12.55	7.29	4.17	3.12	2.08	2.08	1.04	
Percent (%)






