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Abstract: Background: Tuberculosis (TB) remains a significant global health concern despite
advancements in screening and treatment. This study examines the clinical profile, risk factors, and
diagnostic methods of TB patients in Oman. Methods: A retrospective cross-sectional study was
conducted at the Royal Hospital, Oman (2015-2020). Data on demographics, symptoms, risk factors,
comorbidities, diagnostic methods, drug resistance, and complications were collected from electronic
medical records. Statistical analysis was performed using SPSS v23, with ethical approval from the
Royal Hospital Ethical Committee. Results: Among 158 patients, 62.7% had pulmonary TB, with a
male predominance (63.9%) and an average age of 50 years. Common comorbidities were
hypertension, diabetes, and smoking. Key risk factors included travel (31%), TB contact (7%), and
immunosuppression (13.3%). Symptoms included cough (60.5%), fever (58%), and weight loss
(39.9%). Diagnosis was confirmed using Ziehl-Neelsen (ZN) staining (70 cases) and TB culture (105
cases). Complications included pleural effusion (23.7%) and death (10.1%). Conclusion: Findings
align with global TB trends. Pulmonary TB was predominant, with hypertension, diabetes, and
smoking as major comorbidities. Common symptoms were cough, fever, and weight loss. ZN
staining and sputum culture were primary diagnostic tools. Pleural effusion and death were the main
complications.
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1. Introduction

Tuberculosis (TB) is curable and preventable infectious disease that caused by a gram-positive
Bacilli bacteria called Mycobacterium Tuberculosis. The bacteria usually attack the lungs causing
Pulmonary TB (PTB) and it also attacks other organs where it called Extra pulmonary TB (EPTB) [1].

TB ranked as the 6th leading cause of death worldwide according to World Health Organization
(WHO) data. The number of TB deaths decreased ranking to the 10th in the list of top 10 causes of
death [2]. Recent data showed that globally an estimated 1.2 million TB deaths among Human
immunodeficiency virus (HIV) negative people in 2019 (a reduction from 1.7 million in 2000), and an
additional 208,000 deaths among HIV-positive people. The risk factors of TB includes HIV infection,
asthma, age, overcrowding, gender, smoking habits and contact with tuberculosis patients [3]. Oman
and the Arabian gulf countries are among the counties with an estimated TB incidence rate of less
than 10 per 100 000 population in 2019 [2]. In Eastern Mediterranean Region the estimated number
of TB cases was 582767 in 2007. Pakistan alone contributed to the half of these cases [4]. There is high
contribution to the prevalence of the TB in middle east by the expatriate workers [5].

The National Tuberculosis Program in Oman was initiated in 1981. The major aim is to control
the disease and stop it with the reduction of its morbidity, mortality, and transmission [6]. The most
common type of TB is pulmonary TB (PTB) which has epidemiological significance due to its
extremely contagious nature [7]. It is critical for adequate treatment and disease control to have an
accurate diagnosis using different diagnostic tools, including chest radiography, sputum smear
microscopy, mycobacterial culture, and nucleic acid amplification tests [8].
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In diagnosing pulmonary tuberculosis, the condition is suspected when either the tuberculin
skin test or blood Interferon Gamma Release Assay (IGRA) is positive, when a chest X-ray (CXR)
reveals a Ghon focus, and when there is a history of close contact with a TB patient. The primary
diagnostic method is sputum sampling for polymerase chain reaction (PCR) and/or Ziehl-Neelsen
(ZN) staining. However, the gold standard for diagnosis remains TB culture, which is also crucial for
drug susceptibility testing. If there is uncertainty or if the patient is unable to produce sputum,
bronchoscopy with bronchoalveolar lavage can be employed for diagnosis [10].

Symptoms of PTB develop gradually and include a persistent cough with mucus, shortness of
breath, chest pain, hemoptysis, wheezing, general malaise, weight loss, loss of appetite, fever, fatigue,
and night sweats [11].

The use of pleural biopsy specimens is crucial for the diagnosis of tuberculous pleuritis, which
is an extrapulmonary TB (EPTB) type. This test detects EPTB either by microscopy and/or culture or
by the histological demonstration of caseating granulomas in the pleura along with acid-fast bacilli
(AFB) [9]. A tissue biopsy is the most reliable method for diagnosing EPTB, but it is invasive and
sometimes difficult to perform. As a result, more accessible body fluids, such as pleural, peritoneal,
and pericardial fluids, can often provide valuable diagnostic insights for EPTB patients [12].

In this study, we will present the epidemiology of TB cases at our tertiary care facility, Royal
Hospital in Oman, from 2015 to 2020. This will cover data on gender, age groups, risk factors,
symptoms, and complications of patients with PTB and EPTB during that time, along with the
diagnostic methods used and their effectiveness.

2. Materials and Methods

A cross-sectional study was conducted at a tertiary care hospital in the Sultanate of Oman from
2015 to 2020, focusing on the clinical profiles of patients diagnosed with PTB and EPTB. The goal was
to analyze these profiles and compare them with global data to identify any significant trends or
differences.

The study involved collecting a wide range of data from electronic medical records, including
patient demographics such as gender and age group, to understand the distribution of TB cases. It
also examined the diagnostic methods used, such as sputum smear microscopy, culture techniques,
and molecular tests like PCR, to evaluate their effectiveness in identifying TB. The presenting
symptoms of patients at the time of diagnosis were documented, providing insights into the clinical
manifestations of the disease. Additionally, the study investigated TB risk factors, including prior
exposure and comorbid conditions, to better understand the underlying causes and potential
preventive measures.

Drug resistance was another key focus, with the study analyzing instances of drug-resistant TB
strains to assess treatment challenges and the effectiveness of current therapies. The research also
explored associated complications, offering a broader perspective on the overall impact of TB on
patients' health.

Statistical analysis was performed using SPSS version 23 to ensure thorough and accurate
interpretation of the data. The study was conducted with ethical rigor, receiving approval from the
Royal Hospital Ethical Committee.

3. Results

The research involved 158 patients who were diagnosed with either PTB or EPTB. The number
of patients with PTB was 99 (62.7%) and EPTB was 54 (35.4%). [Table 1]. The distribution shows that
males are more prevalent in this sample. Of the participants, 63.9% were male and 36.1% were female.
[Table 2]. The prevalence of PTB in males is 69 cases compared to EPTB which is 29 cases. EPTB is
slightly more common among females 27 cases compared to PTB in the same gender group 30 cases
[Table 3]. Most of the patients with TB in general are in the age group of 51 years and older [Table 4].
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The average age was approximately 50 years old. Male predominance was present in all types of TB,

with 101 cases, while females accounted for 57 cases.

Table 1. Presentation of the type of TB.

Frequency Percent
Pulmonary 99 62.7
. Extra-pulmonary 56 35.4
Val
alid Disseminated TB 3 1.9
Total 158 100.0
Table 2. Gender.
Gender Frequency
Female 57
Male 101
Total 158
Table 3. Presentation of the type of TB * Gender.
Gender
Total
Female Male ofa
Pul 30 69 99
Presentation of the - oy
tvpe of TB Extra-pulmonary 27 29 56
P Disseminated TB 0 3 3
Total 57 101 158
Table 4. Presentation of the type of TB* Age group.
Age group
Total
1825 2650  5land above
Pulmonary 11 42 46 99
Presentation of the type Extra- o7 2% 56
of TB pulmonary
Disseminated 0 0 3 3
Total 14 69 75 158

3.1. Clinical Presentation of Tuberculosis:

The most common presenting symptom was cough, found in 92 patients, which represents

approximately 60.7% of the total study population. The second most reported symptom was fever,

present in 92 cases and accounting for 58.2% of the population. Other symptoms included weight loss

(63 cases), loss of appetite (46 cases), shortness of breath (37 cases), pleural effusion (37 cases), and

night sweats (36 cases). Less frequently reported symptoms are listed in [Chart 1], which details all

the symptoms. Notably, TB was identified in two patients who were entirely asymptomatic. Both had
PTB: the first case was detected by MTB PCR from sputum, while the second case was identified
through TB culture from sputum.
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Chart 1. Clinical Presentation of Patients with Tuberculosis.

3.2. Method of Diagnosis:

Regarding the diagnostic methods used, 57 patients in the PTB group were diagnosed with AFB
study either through sputum or bronchoalveolar lavage. A lung biopsy was positive for six patients
with PTB. MTB PCR was detected in 78 cases in the pulmonary TB group using sputum and
bronchoalveolar lavage.

In the EPTB population, a total of 29 cases were diagnosed with TB through biopsy from the site
of infection. Additionally, 23 cases had positive TB cultures from the infection site within the same
group [Table 4].

Rifampicin sensitivity was tested in some patients. It was found that 29 patients with PTB were
sensitive to rifampicin, while 8 patients in the EPTB group were also sensitive. Rifampicin-resistant
strains were observed in 2 patients with PTB, and 4 cases had indeterminate test results [Table 5].

Table 5. Presentation of the type of TB * RIFAMPICIN sensitivity.

RIFAMPICIN

... . 3 Total
Sensitive Resistant Indeterminate Not tested
Pulmonary 25 2 4 68 99
Presentation of the Extra- g 0 0 48 56
type of TB pulmonary
Both 1 0 0 2 3
Total 34 2 4 118 158

3.3. Medical Background and Associated Comorbid Conditions:

Hypertension is the most prevalent comorbidity, affecting 42 patients. Followed by diabetes,
with 32 patients having this condition. Immunosuppressed patients accounted for 21 cases.
Autoimmune disease and underlying lung disease are also less common, affecting 9 and 12 patients,
respectively. HIV is the least common among the listed comorbidities, affecting 8 patients.

Regarding the risk factors, 31 patients were smokers, representing 19.6% of the population, while
49 patients had a history of travel. Additionally, 11 patients had a history of contact with TB patients.
Only eight patients were HIV-positive. [Graph 2 illustrates the risk factors].
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Graph 2. Risk Factors for Developing Tuberculosis.

3.4. Complications:

Pleural effusion was the most prevalent complication in our cohort, affecting 37 patients, or 23%
of the total. The second most common complication was death, with 16 patients, or 10%, having
succumbed to their condition. No cases of empyema were reported. Additionally, two patients

experienced pneumothorax.

3.5. Figures, Tables and Schemes

Grpah 3: Medical Background of the Patients
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Graph 4: Diagnosis Methods of Tuberculosis
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4. Discussion

Epidemiology:

This research examines the distinct features of PTB and EPTB patients who were admitted to the
Royal Hospital, a tertiary care institution in the Sultanate of Oman, from 2015 to 2020. We reviewed
the records of 158 patients diagnosed with TB during this timeframe. PTB was diagnosed in 99
patients (62.7%), and EPTB was diagnosed in 56 patients (35.4%). The remaining 1.9% had
disseminated TB. According to a study published in 2017 from Sultan Qaboos University Hospital,
another tertiary care institution in Oman, 53% of the TB cases were pulmonary, 37% were
extrapulmonary, and the rest had disseminated TB (10%) [15]. In comparing our data to previous
Omani journals, our study found almost similar percentages of types of tuberculosis, with a
predominance of PTB.

The estimated TB incidence rate has decreased by 3%, and TB-related deaths have dropped by
10% since 2015 in the Western Pacific [14]. The aim of the national program is to control the target of
<1 per 100,000 population by 2035. In 2020, the annual incidence of TB was 7 cases per 100,000 people
in Oman, indicating that the target for TB elimination has not yet been reached [16].

Globally, TB cases exhibit a male-to-female ratio of 1.6:1, reflecting gender differences. [17]. In
other countries where TB still has a high prevalence, like South India, the ratio of males to females
was 2.4:1 [18]. In this study, the male-to-female ratio was 1.77:1, aligning closely with the global ratio.

Risk Factors:

Several risk factors for TB have been identified in a study done in China, including older age,
residing in rural areas, being underweight, having diabetes, and close contact with PTB patients [19].
A systematic review and meta-analysis revealed strong evidence linking tobacco smoking to a higher
risk of TB [20]. In this study, we identified that 31 patients were smokers, accounting for 19.6% of the
total cohort. Among these smokers, a greater number were diagnosed with PTB, with 25 cases,
compared to only 5 cases of EPTB. This suggests a stronger association between smoking and PTB in
our patient population. TB control programs must take action to incorporate tobacco control as a
preventive intervention [21].

Travelers who go from countries with low TB incidence to those with high TB incidence have a
considerable risk of contracting TB. It is recommended for those travelers to undergo a two-step
tuberculin skin test before departure and a single-step tuberculin test upon their return [22]. As
observed in our study, a total of 49 cases had a history of travel. Among these cases, 29 individuals
were non-Omanis, while 20 individuals were of Omani nationality. This distribution highlights the
diverse backgrounds of the patients and suggests that both local and expatriate populations are
affected by travel-related TB risks. In addition to other risk factors, 11 cases reported having contact
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with confirmed TB patients. This contact remains one of the primary risk factors for the transmission
of the disease. The association between exposure to known TB cases and the likelihood of developing
the infection underscores the importance of monitoring and managing close contacts to control the
spread of TB within communities.

HIV is the most important risk factor for the progression of latent TB to active disease by 20-fold
(23, 24). There is a clear link between these two diseases observed. TB impairs CD4 cell recovery and
hastens the onset of AIDS and mortality in those with HIV, while HIV heightens susceptibility to TB
and its progression [25]. In South African gold mines, HIV-negative miners have a TB incidence of
about 1,000 per 100,000 annually, while the overall rate is approximately 4,000 per 100,000 [26]. In
our study, we found that 8 cases had HIV positives, which accounted for 5% of the total studied
population. Six of them had PTB, and two had EPTB.

Diabetes is another common comorbidity found in TB patients. Up to 30% of people with TB
have diabetes, and those with diabetes have a two-to-four-fold increased risk of developing active
TB. Poor glycemic control disrupts the cytokine response and weakens alveolar macrophage defenses
[27]. In this study, 20.2% (32 cases) had a diagnosis of diabetes mellitus.

Clinical Presentation:

The classical reported symptoms in individuals with TB were an intense cough lasting > 14 days,
chest pain, weight loss, fever, fatigue, night sweats, and hemoptysis [10,28]. The classic combination
of fever, night sweats, and weight loss occurs in about 75%, 45%, and 55% of patients, respectively
[29]. This study yielded comparable results. Cough was the most reported symptom (60.7%),
followed by fever (58.2%), weight loss (39.8%), and loss of appetite (29.1%). The least commonly
reported symptoms were primarily seen in those diagnosed with EPTB, such as abdominal pain (8
cases in the EPTB group) and lymphadenopathy (22 cases in the EPTB group).

Complications:

TB can lead to both acute and chronic complications. Commonly reported chronic complications
include aspergilloma, bronchiectasis, calcifications, and malignancies arising from scars, while acute
complications consist of pleural effusion and pneumothorax [30]. Pleural effusion was the most
common complication in this study, reported in twenty-one cases of PTB, 15 cases of EPTB, and 1
case of disseminated TB. A total of 16 patients (10%) died; nine had PTB, five had EPTB, and both
patients with disseminated TB died. Rifampicin resistance was also tested in 40 cases. Sensitivity to
rifampicin was higher in PTB 25, EPTB 8, and 1 with disseminated TB. Only two cases had rifampicin-
resistant TB in the PTB group.

Limitations:

The study was conducted at a single center, which may not represent the entire population of
TB cases in the country. The findings may not be applicable to broader populations due to this
limitation. The duration of the study and follow-up for these patients was also limited to 5 years,
which may not adequately capture long-term outcomes. During data collection, some patients had
missing data that was not recorded in the medical records, as they were referred from other
peripheral hospitals for follow-up treatment.

5. Conclusions

In summary, most of our patients were aged 50 years and older, with a predominant incidence
of PTB. Key risk factors identified included diabetes, hypertension, and smoking. Patients are
typically presented with symptoms such as cough, fever, and weight loss. The primary diagnostic
methods used were AFB ZN staining and sputum culture for pulmonary TB, while issue biopsy was
used for EPTB. The most frequent complications observed were pleural effusion, death, and
pneumothorax.
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PTB Pulmonary Tuberculosis

EPTB Extra Pulmonary Tuberculosis
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AFB Acid Fast Bacilli

MTB - PCRMycobacterium Tuberculosis — Polymerase Chain Reaction
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