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Tuberculosis (TB) remains a major health problem in low-
income countries, and one of the leading causes of death 
worldwide. According to the World Health Organization 

(WHO), 10 million people contracted TB in 2020, with 1.5 million 
deaths worldwide [1]. More than a third of estimated TB cases are 
expected to be missed by notification, contributing significantly 
to TB transmission in communities and driving the global TB 
epidemic. The WHO estimate of the TB incidence rate is based 
on case notification and expert judgment [2].

Yemen has a moderate TB burden. According to the WHO 
estimates, 14,700 TB patients were reported in Yemen in 2020, 
with an incidence rate of 49/100,000 people and a mortality rate of 
7.3.100,000 people [3]. It should be noted that the only source of 
data on the number of TB cases in the country is the National TB 
Program (NTP), which was established in 1970 [4]. Due to the civil 
war, Yemen currently suffers from poverty and social unrest, which 
are factors that seriously affect TB infection rates. Considering that, 
most NTP centers do not conduct national TB prevalence surveys 

to estimate new TB cases due to fund constraints [4], the number 
of TB cases announced by the WHO in Yemen, especially after the 
outbreak of the civil war, is controversial. In addition, many people 
in remote areas of the country have not been able to access the NTP 
facilities due to logistical or financial barriers, while some patients, 
particularly in the north of the country, have been able to obtain 
diagnostic and treatment services from the private sector and thus 
both missed from notification. Therefore, we believe that the actual 
cases of active TB in the country have been underreported.

Although NTP has several offices in every governorate across 
the country, there is a lack of publications on the current active TB 
burden in each governorate, especially after the outbreak of the civil 
war. This study aimed to highlight the prevalence, epidemiology, 
and outcomes of TB disease in Shabwah Governorate, Yemen.

MATERIALS AND METHODS

Design, Population, and Setting

This descriptive cross-sectional study was conducted at the NTP 
Center in Ataq City, Shabwah Governorate, Yemen. This center 
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notifies TB cases from different districts of Shabwah Governorate 
and offers acid-fast bacilli (AFB) smear testing, chest X-ray, and 
anti-TB drugs free of charge. The NTP adopted the WHO Stop 
TB Strategy, which focused on the extension of basic Directly 
Observed Therapy Short-course services. The study involved TB 
patients of different ages who were notified in the center between 
January 1, 2021, and December 31, 2021.

Definitions and Inclusion Criteria

The study involved patients of different ages, who were 
diagnosed with active TB disease by their treating physicians. 
Two forms of active TB were recognized, pulmonary TB (PTB) 
and extrapulmonary TB (EPTB). Based on the identification of 
AFB on microscopic examination of unconcentrated sputum, 
PTB patients were divided into smear-positive PTB and smear-
negative PTB. Patients with at least two sputum smear-positive 
for AFB by direct smear microscopy were diagnosed with smear-
positive active PTB, while subjects who were smear-negative but 
had clinical and/or radiological findings suggestive of PTB and 
responded adequately to anti-TB treatment were considered to 
have clinically diagnosed active PTB.

EPTB involved TB disease of any organ other than the lung 
parenchyma. EPTB was diagnosed by bacteriology/histology of 
aspirated/biopsied specimen. Bacteriology of aspirated/biopsied 
specimen included smear for AFB only as polymerase chain 
reaction (PCR) test to DNA of Mycobacterium TB (MTB), and 
TB culture facilities were not available in the governorate. Cases 
of EPTB that had not been confirmed by bacteriology/histology 
of an aspirated/biopsied specimen, but had clinical, radiological 
findings, and/or fluid analysis suggestive of EPTB and adequately 
responded to anti-TB treatment were considered to have clinically 
diagnosed EPTB.

TB treatment was defined as the use of four anti-TB medications 
for not <6 months divided into intensive and continuation phases. 
Lost to follow-up is defined as a case whose treatment was 
interrupted for 2 consecutive months or more after the last medicine 
intake. Cure is defined as a TB patient who has completed the 
duration of treatment and has at least one sputum smear-negative 
or clinical improvement at the end of treatment. Death is defined 
as a patient who died from any cause while being treated for TB.

Data Analysis and Ethical Approval

We used a simple descriptive statistic. Data were reported as 
median [Interquartile range (IQR)] for quantitative variables, 
whereas qualitative variables were described as numbers and 
percentages. The following formula was used for estimating the 
prevalence of TB [5]:

Number of reported cases of TB
Estimated mid year population�

�1000000

The permission to conduct this study was obtained from a 
local authority as there is no research entity in the governorate to 
obtain ethical approval.

RESULTS

During the period from January 1, 2021, to December 31, 2021, 
the information system of the NTP center in Shabwah Governorate 
reported a total of 123 new TB cases, including 86  (69.9%) 
with PTB and 37  (30.1%) with EPTB. The total prevalence of 
TB disease during the year 2021 was found to be 14.5 new TB 
cases per 100,000 population, while the median age of the study 
population was 34 years (IQR: 20–35 years). The majority of the 
cases (23.6%) belonged to the age group 15–24 years. There was 
a slightly higher preponderance of males 54.5% (n=67), and most 
of the patients 75 (61.0) were identified in Ataq district. Table 1 
describes the demographic and clinical characteristics of the 
study population. In addition, the distribution of TB patients in 
the different districts of Shabwah Governorate is summarized in 
Table 2.

Of the 86  cases with PTB, AFB microscopy was positive 
in 24  (27.9%) cases, while 62  (70.1%) cases were diagnosed 
clinically. All EPTB cases were diagnosed outside the governorate 
and referred to our center for notification and management. EPTB 
was detected in 37 (30.1%) patients with lymph node TB being 
the most common manifestation [17 (46.0%)], followed by pleural 
TB 8  (21.6%) patients, spinal TB 5  (13.5%) patients, central 
nervous system TB 4  (10.8%) cases, abdominal TB 2  (5.4%), 
and nasopharyngeal TB 1 (2.7%) patient (Table 1). All patients 
received four-drug anti-TB therapies; 101 (82.1%) cases received 
anti-TB therapy for 6  months and 12  (9.8%) patients received 
anti-TB therapy for 9–12 months. The treatment was supervised 
directly by NTP staff from initiation until completion. Most 
patients 111  (90.3%) were cured after completion of treatment, 
and 2 (1.6%) patients died during the treatment, while 10 (8.1%) 
patients were lost during follow-up (Table 1).

DISCUSSION

TB remains a major public health problem in developing countries 
such as Yemen, where NTP is the main health entity that deals 
with active TB cases. Before the outbreak of the civil war, the 
NTP budget was provided by international donors to the ministry 
of public health and population to cover NTP activities across the 
country [4]. However, as of 2015, the International Organization 
for Migration (IOM) has become the intermediary between 
international donors and the NTP in Yemen.

Describing the epidemiology of TB in any country is crucial 
for policymakers to put the appropriate strategies to prevent the 
disease and decrease the global burden of TB. To the best of our 
knowledge, no previous study has documented the epidemiology 
of active TB disease in Shabwah Governorate. However, this study 
was conducted under difficult circumstances in the country, where 
the civil war and resulting humanitarian crises have led Yemen’s 
health authorities to focus on victims of the war at the expense 
of other health issues such as improving health facilities and 
programs. In Shabwah Governorate, although the local authority 
has supported the NTP by holding workshops and symposiums to 
improve and expand staff skills and knowledge about TB, there is 
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still a shortage of diagnostic facilities such as PCR tests for MTB 
DNA and TB culture. TB infection in humans is mainly caused 
by MTB complex. The data on the causative pathogens for TB 
were however not available to this study, because PCR test to 

DNA of MTB, and TB culture facilities were not available in the 
governorate. However, we believe that our findings are novel and 
of interest.

The information system of the NTP center in Shabwah 
Governorate reported a total of 123 new TB cases with a prevalence 
of 14.5 new cases per 100,000 population in 2021, which is low 
compared to some studies from developing countries. In Kashmir 
Valley [5], the prevalence of TB in 2020 was 37.31/100,000 
population, almost double the figure in our study. For unknown 
reasons, the present study showed a male predilection, which 
is in line with many studies worldwide [2,6-9], but in contrast 
to a few studies from Pakistan [10,11]. Similar to studies from 
Kashmir [5], and Rawalpindi [12], the most TB cases in this 
study were reported in the 15–24 age group, suggesting that TB 
disease in Shabwah is driven by increased exposure as well as the 
progression of untreated latent TB.

Significantly, there is a variation in the frequency of EPTB 
in different studies. The estimated proportion of EPTB in our 
study was 30.1%, which is similar to that from Spain (32.6%) [8], 
China (33.4%) [9], and Pakistan (29.2%) [10], but, higher than 
other studies from Sudan (21.0%) [13], Brazil (13.0%) [14]. The 
proportion of EPTB in the present study is lower than in other 
developing countries such as Algeria (43.8%) [15] and India 
(41.7%) [16]. One of the reasons for the variation in estimates 
of EPTB epidemiology is a difference in terminology. Some 
authors regard pleural TB as a form of EPTB, while others 
consider the lung and their covering pleura as PTB, and use the 
term extrathoracic TB or extrarespiratory TB instead of EPTB to 
describe TB of all organs except the thorax [17].

A review of the literature revealed that there is variation in 
the sites of EPTB among various studies. We found that the most 
frequent site of EPTB was the lymph node, which is consistent with 
findings from Sudan [13], Nepal [18], Algeria [15], Spain [8], and 
Turkey [19]. In Pakistan, India, and Madagascar [10,16,20], the 
pleura was the most common site of extrapulmonary involvement; 
however, disseminated TB was shown to be the common form of 
EPTB in Ghana [21]. In the USA and China [9,22], bones and/or 
joints were the most common EPTB sites involved. The reasons 
for these discrepancies were unknown.

Interestingly, we observed that all notified EPTB cases at 
our center were diagnosed outside the governorate, suggesting a 
lack of diagnostic facilities in the governorate, which prompted 
people to seek additional resources in major cities, where the 
private sector provides the necessary facilities. Regarding the 
treatment outcomes, the cure in our study was 90.3%, which is 
high compared with that of many studies in developing countries 
such as Ethiopia [2], India [5], and Pakistan [11], reflecting the 
efficacy of the NTP in our governorate, which demonstrated 
organized TB control activities.

As noted, our current activities within the NTP have focused 
on the diagnosis, notification, and treatment of active TB 
cases that were referred from other health-care facilities in the 
governorate. This situation calls for expansion of our activities 
to include new scientific approaches focused on targeted 
screening for active TB disease among the high-risk groups in 

Table  2: Distribution of cases in different districts of Shabwah 
Governorate
District Number (%)
Ataq 75 (61.0)
Nisab 1 (0.8)
Bayhan 11 (8.9)
Mayfa’a 29 (23.7)
Al-Sa’eed 1 (0.8)
Habban 1 (0.8)
Ar Rawdah 1 (0.8)
Rudum 3 (2.4)
Merkhah As Sufla 1 (0.8)

Table 1: The demographic and clinical characteristics of the study 
population
Variable Number (%)
Sex

Male patients 67 (54.5)
Female patients 56 (45.5)

Median of age 34 (IQR: 20–35)
Age groups

0–4 4 (3.3)
5–14 11 (8.9)
15–24 29 (23.6)
25–34 18 (14.6)
35–44 14 (11.4)
45–54 20 (16.3)
55–64 11 (8.9)
≥65 16 (13.0)

Types of tuberculosis
Pulmonary TB 86 (69.9)
Extrapulmonary TB 37 (30.1)
Lymph node TB 17 (46.0)
Pleural TB 8 (21.6)
Spine TB 5 (13.5)
CNS TB 4 (10.8)
Abdominal TB 2 (5.4)
Nasopharynx 1 (2.7)

Treatment and outcomes
Number of patients received four-drug 
anti-TB therapy

123

Number of patients received anti-TB therapy 
for 6 months

101 (82.1)

Number of patients received anti-TB therapy 
for >6 months

12 (9.8)

Number of patients cured 111 (90.2)
Number of patients died 2 (1.7)
Number of patients lost during follow up 10 (8.1)

TB: Tuberculosis, CNS: Central nervous system
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the governorate through regular surveillance activities. The use 
of X-pert MTB/RIF ultra assay should also be considered for TB 
disease diagnosis at the NTP center to enable an early diagnosis to 
cut the ongoing transmission and to allow timely and appropriate 
disease management. A failure to address these issues will have 
serious implications in terms of the further spread of TB disease 
in the governorate.

Our study had several limitations. First, the study is 
retrospective, and it was confined to one governorate of the 
country. Second, there was a lack of data on clinical presentation 
and risk factors such as smoking, alcohol use, and diabetes 
mellitus. Because the notification form provided by the main 
office of NTP in Aden city does not include these variables. Third, 
the data on the causative pathogens for TB were not available to 
this study, because PCR test to DNA of MTB, and TB culture 
facilities were not available. Finally, the present study did not 
investigate the HIV serology due to lack of diagnostic kits. HIV 
serology is quite important to be performed since HIV is common 
among TB patients. Despite these limitations, our study is the first 
to describe the epidemiology of TB in Shabwah governorate and, 
thus, provides baseline data for assessing the impact of disease 
control and for future assessments of epidemiological trends in 
the governorate.

CONCLUSION

This study showed that the prevalence of TB in Shabwah 
governorate was 14.5/100,000 population. Male patients and 
younger age groups were more affected, with the lymph nodes 
being the main extrapulmonary site involved, and 90.3% of cases 
were cured. The results of the study demonstrate the need to revise 
the active TB case notification form to include more important 
variables. Closing the gap in unidentified TB cases requires an 
expansion of NTP activities to focus on targeted screening for 
active TB cases among high-risk groups in the governorate 
through regular surveillance activities. Despite the strong support 
that the NTP in Shabwah Governorate has received from the 
local authority and external donors, we believe that continued 
government support for TB control activities, both technically 
and financially, is needed to achieve TB elimination goals in 
Yemen. In addition, further studies in other governorates across 
the country are needed to identify the areas with the highest TB 
burden at the regional levels to aid TB program supporters to 
reallocate the limited resources accordingly.
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