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Purpose: To ascertain the prevalence of Mycobacterium tuberculosis (M.tb) among refugees suspected of tuberculosis (TB) and
related risk factors, including smear-positive and Rifampicin-resistant M.tb.

Methods: A cross-sectional study was conducted between January 2020 and May 2020 among 384 refugees in four refugee camps in
Northwest Tigray, Ethiopia. Socio-demographic and clinical data were collected from refugees with a history of cough for more than
two weeks prospectively. Spot-spot sputum samples were collected and transported in an ice box to the Shire Suhul Hospital
Microbiology laboratory; and then examined using a Fluorescent Microscope. All smear-positive samples were further processed by
GeneXpert to detect Rifampicin-resistant MTB. Data were analyzed using SPSS version 21 and a p-value <0.05 was considered
statistically significant.

Results: The overall prevalence of smear-positive PTB infection was 5.5% (21/384), but No TB case was resistant to Rifampicin
detected by GeneXpert MTB/RIF assay. About 70% of the smear-positive pulmonary TB identified were females. Five (23.8%) of the
smear-positive pulmonary tuberculosis cases were co-infected by HIV. Sharing of drink and food materials (AOR = 4.36, 95% CI =
1.19-15.89), active TB contact (AOR 7.24, 95% CI = 1.62-32.125), BMI (AOR = 5.23, 95% CI = 1.28-21.29), opening window
practice (AOR = 4.32, 95% CI = 1.02-18.30) and HIV status (AOR = 9.36, 95% CI = 1.64-53.35) were statistically significant
predisposing factors.

Conclusion: The prevalence of smear-positive pulmonary TB among northwest Tigray refugee camps was still high. The prevalence
of TB/HIV co-infection was also high. Minimizing close contact with active TB cases, reducing malnutrition, rapid TB/HIV screening,
and establishing a ventilation system can reduce the transmission of TB among refugees.
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Introduction

Mycobacterium tuberculosis (M.tb) is the causative agent of tuberculosis (TB), an infectious disease that primarily affects
the lungs. Tuberculosis (TB) can manifest as a wide range of symptoms, from an infection with no symptoms to
a potentially fatal illness." In 2021, tuberculosis ranks as the second most fatal disease after COVID-193 and the 13™
leading cause of death worldwide.> An estimated 1.6 million people died from tuberculosis (TB), and half a million
developed drug-resistant TB; of these, 187, 000 also had HIV infections.>* Additionally, 8.6% of the glove’s TB cases had
HIV/AIDS, with 72% of those cases occurring in Africa and more than half of those cases coming from southern Africa.*
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In migrants, refugees, and internally displaced people, the disease is more severe due to unjust temporary housing and
living conditions, poor health and food insecurity, overcrowding, and limited access to TB treatment and prevention.®®
People who are outside of their country of origin and are unable to return because of a legitimate fear of persecution due
to their race, religion, nationality, involvement in a particular conflict, political beliefs, or membership in a specific social
group are classified as refugees.” On the other hand, migrants are individuals and/or family members who relocate to
another nation in search of a better life or to increase their chances of success or those of their families.'’

As of 2017, Ethiopia was the country that had taken in the greatest number of African immigrants, with 728,113
coming from Sudan, South Sudan, Somalia, and Eritrea. This is because the nation is bordered by the most unstable and
conflict-ridden nations on the list.'""'? According to reports from sub-Saharan Africa, the prevalence of multidrug-
resistant tuberculosis (MDR-TB) is estimated to be extremely high at 14% of all cases. Ethiopia is the third-highest
tuberculosis burden country in Africa and the eighth-highest in the world. Every year, more than 5000 suspected cases of
multidrug-resistant tuberculosis are reported in Ethiopia.'?

TB is still a major public health concern, and in countries with limited resources, there is a high risk of developing an active
disease due to several factors including poverty, the HIV pandemic, a high number of displaced people, and the emergency of
MDR-TB strains."* Globally, China (170/100,000 people) has been reported to have a higher prevalence of tuberculosis in
refugee camps,'® followed by California (39/571 people),'® and Malaysia (12.8% from three refugee schools).'”

In camps for African refugees, tuberculosis is frequently a serious public health issue. The incidence of TB among
new cases per 100,000 population in Somalia, Djibouti, Ethiopia, Kenya, Uganda, South Africa, and Yemen was 274,
378, 192, 233, 202, 843, and 48, according to the WHO 2016 TB profile by the country for asylums. The prevalence of
MDR-TB among new cases in these countries was 5.2, 4.3, 2.7, 1.3, 1.6, 3.5, and 2.3, respectively.18

One of the high-burden African nations where the dual burden of HIV/TB co-infection is most severely impacted is
Ethiopia. Numerous studies have revealed that because of the large-scale relocation of people into camps, refugees are
especially vulnerable to contracting active tuberculosis. The immune systems of many refugees are severely compro-
mised by their poor nutritional status, co-occurring illnesses, and HIV infection, which increases their susceptibility to
tuberculosis. Additionally, the overcrowding in most refugee camps facilitates the easy spread of tuberculosis from
infectious patients.

One major factor contributing to life-threatening infections that need quick identification and the start of early
treatment is tuberculosis infection in refugee camps. Regarding the current prevalence of MTB and Rifampicin-resistant
TB in northern Ethiopian refugee camps, not much information is currently available. This research will help implement
refugee-focused interventions, early screening and detection of the most infectious diseases (AIDS and TB) for displaced
people, particularly before they enter into camps, and treatment of TB/HIV-positive individuals. Thus, the purpose of the
study is to ascertain the prevalence of MTB that is both smear-positive and resistant to Rifampicin in the refugee camps
located in North Western Tigray, Ethiopia.

Methods
Study Design, Study Area, and Study Period

This study was conducted in the refugee camps of the Tigray regional state, situated in the North Western Tigray region,
Northern Ethiopia (Figure 1). Four refugee camps, namely Adi Harush, Shimelba, Mai-Aini, and Hitsats, were included
in the study. According to the Administration for Refugees Returnees Affairs (ARRA) data from 2018, these camps were
home to a total of 44,683 refugees, with 9783, 13,900, 10,000, and 11,000 refugees residing in Adi-harsh, Shimelba,
May-Ayni, and Hitsats, respectively. An institution-based cross-sectional study was conducted from January to
May 2020.

Inclusion and Exclusion Criteria

The study included refugees who were willing to participate and had a cough lasting for at least two weeks. However,
refugees who had a cough lasting for at least two weeks but were unable to produce sputum, as well as refugees who
were receiving anti-TB treatment or provided incomplete information, were not included in the study.
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Figure | A map showing the locations of refugee camps and the major entry routes for Eritrean immigrants into the Tigray region, northern Ethiopia.

Sample Size and sampling Technique

The sample size was determined using the following single population proportion formula: N = z2 p (1-p)/w2, where N =
TB suspected individuals, Z = standard normal distribution value at 95% CI; 1.96, P = the prevalence of TB (0.5%, since
there is no previous in the study area), W = the margin of error, taken as 5%. Accordingly, the sample size calculated was
384 and all TB-suspected cases with a cough history of two weeks and above were selected using a convenience
sampling technique until we secured the allocated sample size. 84, 120, 86, and 94 cases from Adi Harush, Shimelba,
Mai-Aini, and Hitsats, respectively were included using proportionate allocation formulas. To identify PTB suspects,
a mass screening approach was used to ensure equal chances of selecting eligible cases and reduce the possibility of
losing PTB suspects. Initially, questions about the occurrence of coughs were asked of all refugees collectively, and
questions regarding the length of coughs were asked of each suspected case individually. In the study, refugees who had
a cough of two weeks and above were included.

Data and Sputum Collection Process

Using a structured questionnaire, we gather data on behavioral and living practice aspects, clinical factors, and socio-
demographic variables. Age, sex, marital status, level of education, monthly income, history of tuberculosis, contact with
TB patients or families, pregnancy, history of diabetes mellitus, body mass index, HIV status, history of incarceration,
cigarette smoking, chewing tobacco, alcohol consumption, number of bedrooms in the home, window opening habits,
and sharing of food and beverages were all included in the information. Sputum specimens, with a volume ranging from
2 to 5 milliliters, were obtained from suspected cases utilizing labeled sputum cups. The standard spot-spot method was
followed to take two samples, one hour apart. Specimens were kept in an ice box for transportation if the delay was
longer than 24 hours, and at a maximum temperature of 35 °C before processing.

Infection and Drug Resistance 2024:17 hetps: 1137

Dove:


https://www.dovepress.com
https://www.dovepress.com

Mezgebe et al Dove

Laboratory Analysis

Sputum samples were taken using 30mL screw-capped, transparent, leakproof, dry, and clean plastic containers. The
investigators moved these samples to the Suhul Hospital Microbiology Laboratory so that standard operating procedures
could be followed for processing and analysis. A portion of the purulent sputum was placed on glass slides, allowed to air dry,
and then heated through the flame passage two or three times. The auramine O Staining Procedure was used to stain each
smear. To reduce non-specific fluorescence, a 0.1% Auramine O solution was applied to the smears, left to stain for 20
minutes, then rinsed with tap water and decolorized with a 0.5% potassium permanganate solution for one minute. After that,
the slides were air-directed and subjected to Acid Fast Bacilli (AFB) fluorescence microscopy (FM) using Primo Star iLED
LED at 20X and 40X magnifications. The AFB was visible as vivid yellow buildings set against a deep black background.

GeneXpert MTB/RIF Assay

To detect rifampicin (RIF) resistance, all acid-fast bacilli-positive sputum samples were subjected to additional proces-
sing using the GeneXpert MTB/RIF (Cepheid Gene Xpert system), following national guidelines and manufacturer’s
instructions.

HIV screening: Informed consent and assent were obtained from all enrolled participants for an HIV screening at the
Providing Initiative Counselling and Testing (PICT) clinics located within the refugee camps. The National Tuberculosis and
Leprosy Control Programme (NTLCP) guidelines advised refugees with positive sputum smears to begin anti-TB treatment,
while patients without a positive sputum smear were given a ten-day course of broad-spectrum antibiotic treatment.

The flowchart of sampling techniques and laboratory methods is summarized in Figure 2.

Quality Control

To ensure data quality, we maintained the questionnaire’s quality by translating it from English to Tigrigna and
conducting a pre-test to assess its appropriateness and completeness before data collection. During the laboratory
work, we implemented measures for quality control. Sputum specimens were handled, collected, and processed following
standard operating procedures to ensure their quality. We utilized both positive and negative controls in the process.

Statistical Analysis

After being examined and cleaned, the data were exported to version 21 of the Statistical Package for the Social Sciences
(SPSS) for analysis. Standard descriptive statistics, which include mean values + standard deviation for continuous
variables, were used to summarize data on sociodemographic and clinical characteristics.

First, binary logistic regression was used to evaluate each variable’s relationship to smear positivity. To evaluate the
relationship between the predisposing factors and the outcome variable, variables that in the above model demonstrated
statistically significant association with smear positivity were included in the multivariate analysis. A statistically
significant p-value was defined as one that was less than 0.05.

IA1l refugee were questioned for the presence of cough

Exclusion criteria |

[ ]

Data collected using questioner Interviewed for the duration off [ Tested for PTB
>2wks cough -Tested for HIV
(Total sample size=384) L
GeneXpert MTB/RIF
Figure 2 Schematic illustration of the sampling techniques and laboratory methods.
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Results

Socio-Demographic Characteristics of the Study Participants in Refugee Camps

A total of 384 refugees who had coughs of two weeks or more were included in the study. Out of the overall study
participants, the number of pulmonary TB suspected cases identified from the health facilities were 84 from the Adi-
harsh clinic, 120 from the Shimelba clinic, 86 from the May-ayni clinic, and 94 from the Hitsats clinic. The age of
participants ranged between 6 and 72 years, with a mean age of 22 (Mean + SD=13.39) and the majority (38%) of the
refugees were <15 years old. Most of the participants (58.3%) were single. Among the participants, more than half
(56.3%) with a family size of 47 (75%) were unemployed. Almost half of the study participants (49%) do not attend
school. About 79.7% of study participants have reported low monthly income (<500 Ethiopian birr/month), of these 16/
21(76.2%) become positive for smear-positive pulmonary tuberculosis cases (Table 1).

Prevalence of Smear-Positive PTB and Rifamycin Resistance-Tuberculosis Study
Participants in Refugee Camps

The total prevalence of smear-positive PTB was 21 (5.5%) among refugees. The prevalence of smear-positive PTB
among tuberculosis-suspected refugees in the refugee camp of Shimelba (the camp with the largest number of

Table I Demographic Characters of M. Tuberculosis Suspected Refugees (n =
384) with Smear-Positive PTB Prevalence in Tigray Refugee Camp, North
Western Tigray (January—May, 2020)

Variables Smear positive TB Total N (%)
Negative N (%) | Positive N (%)
Age
<15 138(38) 3(14.3) 141 (36.7)
15-24 107(29.5) 5(23.8) 112 (29.2)
25-34 57(15.7) 5(23.8). 62 (16.2)
3544 35(9.6) 5(23.8). 40(10.4)
>44 26(7.2) 3(14.3) 29(7.6)
Sex
Male 180 (49.6) 6 (28.6) 186 (48.4)
Female 183 (50.4) 15 (71.4) 198 (51.6)
Marital status
Single 216(59.5) 8 (38.1) 224 (58.3)
Married 108 (29.8) 9 (42.9) 117 (30.5)
Divorced and widowed 39 (10.7) 4 (19) 43 (11.2)
Family size
<4 96 (26.4) 5(23.8) 101 (26.3)
4-7 208 (57.3) 8 (38.1) 216 (56.2)
>7 59 (16.3) 8 (38.1) 67 (14.7)
Occupation
Employed 89 (24.5) 7 (33.3) 96 (25)
Unemployed 274 (75.5) 14 (66.7) 288 (75)
Educational status
Secondary and above 27 (7.4) 1 (4.8) 28 (7.3)
Elementary 162 (44.6) 6 (28.6) 168 (43.8)
Unable to read and write | 174 (47.9) 14 (66.7) 188 (49)
Monthly income
>1000 19 (5.2) | (4.8) 20 (5.2)
500-1000 54 (14.9) 4 (19) 58 (15.1)
<500 290 (79.9) 16 (76.2) 306 (79.7)
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Figure 3 Distribution of study participants and smear positivity in four refugee camps.

refugees, n = 13,900 with 120 tuberculosis suspected cases) was 7.5%, but 3.5% for Adiharush refugee camp had the
least number of refugees (n = 9783) and tuberculosis suspected cases (n = 84) (Figure 3). Fifteen of the smear-positive
pulmonary TB identified were females. In this study, no PTB case was resistant to Rifampicin detected by GeneXpert
MTB/RIF assay.

Five out of the 21 smear-positive pulmonary tuberculosis cases were in the age group of 15-24, 25-34, and 35-44
years old. More than half of the smear-positive TB cases (66.7%; n = 14) were unemployed and unable to read, and eight
out of twenty-one were with a family size of 4-7 and above seven. Furthermore, 5/21(23.8%) of the smear-positive
pulmonary tuberculosis cases were co-infected by HIV (Table 2).

Factors Associated with Smear-Positive Tuberculosis in Refugee Camps

Univariable binary logistic regression was applied for the following variables: history of previous TB, history of contact
with TB family/patient, diabetes mellitus, body mass index, HIV status, cigarette smoking, cigarette smoking, history of
incarceration, window opening practice, sharing food and drinks material. Variables that had a p-value less than 0.2 were
further analyzed by multivariate binary logistic regression. Finally, there were notable correlations found between smear-
positive pulmonary tuberculosis and the following factors: sharing food and drink materials, window opening practices,
body mass index, HIV status, and contact with TB patients.

Participants who have a history of contact with active PTB patients have a risk of developing PTB by 7. Twenty-four
more than those with no TB contact (AOR = 7.24, 95% CI = 1.62-32.12). Refugee participants who had the habit of
sharing food and drink material were 4.36 times more likely to develop PTB than those who did not have the habit (AOR
=4.36, 95% CI = 1.19-15.89).

Refugees with a body mass index of less than 18.5 were 5.23 times more likely to develop PTB than those who had
greater than 18.5 (AOR = 5.23, 95% CI = 1.28-21.29). Participants who did not have the habit of window opening
practice were 4.32 times more likely to develop PTB than those who had the habit (AOR = 4.32, 95% CI = 1.02-18.30).
Furthermore, refugees with HIV seropositivity were 9.36 times more at risk of developing PTB than HIV seronegative
patients (AOR = 9.36 95% CI = 1.64-53.35) (Table 2).
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Table 2 Factor Associated with the Occurrence of PTB with results of Bivariate and Multivariate Logistic Regression Among
the Study Participants in Tigray Refugee Camp, North Western Tigray (January—May, 2020)

Smear TB Result Total N (%) | COR (95% CI) P-value | AOR (95% CI) P-value
Negative Positive
N (%) N (%)
Sharing of food and drink materials
No 287(79.1) 12(57.1) 299 (77.9) | | | |
Yes 76 (20.9) 9 (42.9) 85 (22.1) 2.32(0.9-5.81) 0.071 4.36(1.19-15.89) 0.007*
History of the previous TB
No 347(95.6) 18(85.7) 365 (95.1) | | | |
Yes 16(4.4) 3 (143) 19 (4.9) 3.61(0.96-13.54) | 0.057 0.58(0.07-4.77) 0.61
Contact with active TB patient
No 309(85.1) 10(47.6) 319 (83.1) | | | |
Yes 54 (14.9) 11(52.4) 65 (16.9) 7.63(3.06-18.98) | 0.001 7.24(1.62-32.125) | 0.047*
Cigarette smoking
No 310(85.4) 14(66.7) 324 (84.4) | | | |
Yes 53 (14.6) 7 (33.3) 60 (15.6) 2.92(1.13-7588) 0.027 4.80(0.83-27.68) 0.079
BMI (kg/m?)
2185 324(89.3) 13(61.9) 337(87.8) | | | |
<18 39 (10.7) 8 (38.1) 47 (12.2) 5.11(1.99-13.10) | 0.001 5.23(1.28-21.29) 0.021*
Habit of alcohol intake
No 336(92.6) 18(85.7) 354(92.2) | |
Yes 27(7.4) 3(14.3) 30 (7.8) 2.07(0.57-7.48) 0.265
History of prisoned
No 313(86.2) 11(52.4) 324(84.4) | | | |
Yes 50(13.8) 10(47.6) 60 (15.6) 5.69(2.29-14.09) | 0.00I 3.20(0.94-10.88) 0.061
History of TB family
No 338(93.1) 6(76.2) 354(92.2) | | | |
Yes 25 (6.9) 5(23.8) 30(7.8) 4.22(1.43-12.48) | 0.09 2.54(0.44-14.64) 0.29
Khat chewing
No 353(97.2) 20(95.2) 373(97.1) | |
Yes 10 (2.8) 1(4.8) 11(2.9) 1.76(0.21-14.47) | 0.59
Number of rooms
More than one 40(11) 1(4.8) 41(10.7) | |
One 323 (89) 20(95.2) 343(89.3) 2.47(0.32-18.95) | 0.38
Window opening practice
Yes 159(43.8) 4(19) 163(42.4) | | | |
No 204(56.2) 17(81) 221(57.6) 3.31(1.09-10.03) | 0.034 4.32(1.02-18.30) 0.021*
Diabetes
No 355(97.80) 19(90.5) 374(97.4) | | | |
Yes 8(2.2) 2 (9.5) 10(2.6) 4.67(0.92-23.52) | 0.062 2.56(0.28-22.88) 0.39
HIV status
Negative 334(92) 16(76.2) 350(91.1) | | | |
Positive 29(8) 5(23.8) 34(8.9) 3.59(1.23-10.52) | 0.019 9.36(1.64-53.35) 0.012*

Note: *Statistically significant.
Abbreviations: COR, Crude odds ratio; AOR, Adjusted odds ratio; BMI, Body mass index.

Discussion

Tuberculosis in refugee camps has been associated with various factors, such as psychological stress, limited access to
essential resources leading to malnutrition, insufficient ventilation, and a fragile health system. These factors have the
potential to exacerbate the situation and hinder efforts to prevent and control tuberculosis. Considering these factors, it is
noteworthy that the estimated prevalence of pulmonary tuberculosis (PTB) infection among refugees tends to be
significantly higher than in the general population.'’
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Our study revealed that the overall prevalence of smear-positive pulmonary tuberculosis among TB-suspected
refugees was 5.5%, resulting in a point prevalence of 384.4 cases per 100,000 refugee populations. This finding is
consistent with similar studies conducted in Poland, South Korea, and Ghana which reported prevalence rates of 4.13%,
5.8%, and 5%, respectively.”* In contrast, our study’s prevalence is higher than that found among homeless people in
Iran (3.4%), marginalized immigrant individuals in Italy (2.7%), and migrants in Rome (0.33%).2>%° These disparities
could be attributed to differences in study design, sample size, healthcare facilities available in refugee camps, living
conditions, and the level of TB awareness among refugees.

However, it is worth noting that the prevalence of smear-positive pulmonary tuberculosis in refugee camps of Northwest
Tigray was lower than reported in the previous studies from Syrian refugees in Canada (9%),%® Colombia (7.9%),” and two
retrospective studies from Gambell region, Ethiopia, which reported 57.6%, and 71.2% smear-positive pulmonary
tuberculosis.”**’ These variations could be attributed to differences in study design and setting, sample size, and laboratory
diagnosis method used. Notably, the two retrospective cohort studies indicated a heightened risk of TB transmission, which
could potentially lead to an outbreak in refugee camps of Northern Ethiopia unless immediate measures are taken.

Furthermore, disparities in the prevalence of smear-positive pulmonary tuberculosis among different countries may be
linked to variations in socioeconomic status and low overall TB prevalence within each country. Groups like refugees,
who often live in underprivileged conditions marked by malnutrition, poverty, and overcrowded unhygienic environ-
ments, may bear a disproportionate burden of TB due to limited access to health care.>”

Our study did not detect any case of rifampicin (RIF)-resistant TB. This aligns with studies conducted among prison
inmates of the North Gondar zone,*' Northwest Ethiopia,>® and spiritual holy water sites of Northwest Ethiopia.*
However, high rates of RIF-resistant TB have been reported in studies conducted in Korea (11.5%),*® London at
(6.5%),> Uganda (1.9%),** and Tanzania (1.3%).?* The absence of RIF-resistant TB in our study may be attributed to
the small number of smear-positive cases included.

We also found significant associations between smear-positive pulmonary tuberculosis and certain factors.
Participants with a history of contact with active TB cases and those who shared drink and food materials had
a higher risk of acquiring smear-positive TB. This is likely because Mycobacterium tuberculosis circulates in close
surroundings, increasing the risk of TB transmission. These findings are consistent with studies conducted in the
North Gondar Zone among prisoners, Northwest Ethiopia’s spiritual holy water sites, and WHO Report 2019.%

Moreover, individuals with body mass index (BMI) of less than 18.5 Kg/m? were 5.23 times more likely to develop
smear-positive TB compared to those with a BMI greater than and equal to 18.5 Kg/m? (p-value = 0.021). Malnutrition is
adversely affecting the immune status of individuals and makes individuals more susceptible to TB infection and the
progression of active TB disease.*® This is supported by the WHO report of 2019, a study conducted in Rome®’” and
north Gondar zone prison inmates in northwest Ethiopia.’'

Additionally, the lack of window-opening practices was significantly associated with smear-positive PTB
(p-value=0.021). This finding aligns with previous reports, including a study in Lima, Peru, which found a strong
association between window opening and the risk of TB acquisition®® and one study from northwest Ethiopia.*' This
truly indicates that refugee housing cells in the study area were poorly ventilated and overcrowded.

Conversely, 23.8% of the smear-positive pulmonary tuberculosis cases were co-infected by HIV, and HIV positivity
was significantly associated with PTB development (p-value = 0.012). HIV infection is known to increase the risk of TB
through reactivation or increased susceptibility to a new M. tuberculosis infection. Individuals living with HIV have
a significantly higher lifetime risk of tuberculosis compared to those without HIV, highlighting the influential role of HIV
in driving the transmission of tuberculosis.*’

In our study, participants who smoked cigarettes were not significantly associated with the development of smear-
positive pulmonary TB (p-value=0.079). However, the well-established role of smoking in increasing susceptibility to
new infections or the risk of active TB development should not be overlooked.**

Conclusions
Although there is still a high prevalence of smear-positive pulmonary tuberculosis among refugees in northwest Tigray,
no Rifampicin-resistant M. tuberculosis was found in the samples of sputum that tested positive for the disease. Sharing

1142 "= Infection and Drug Resistance 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Mezgebe et al

food and drink items, prior TB contact, opening windows frequently, body mass index, and HIV were found to be
significantly linked to PTB in the study.

Thus, it is crucial to develop and put into practice specific TB prevention and control strategies. To reduce the spread
of TB among refugees, these tactics should include treating infected cases, utilizing separated food and drink materials,
quick HIV testing, preventing malnutrition, setting up a ventilation system, and avoiding close contact with patients who
have active TB. To lower the illness, it is advised to increase health education, regularly evaluate PTB suspects, identify
cases as soon as possible, and provide treatment. Targeted programmatic screening of refugees in the Tigray refugee
camp is also necessary, with an emphasis on putting into practice an all-encompassing epidemic control strategy that
would lower the number of new tuberculosis cases to levels below which the disease would be eliminated. Additionally,
early detection, timely treatment, and disease prevention depend on rapid screening.
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