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Executive summary

The tuberculosis (TB) pre-entry screening programme has been operational in 101 countries
since replacing on-entry screening at UK airports in March 2014. The programme is delivered
in collaboration with the UK Home Office. The UK Health Security Agency (UKHSA) — formerly
Public Health England (PHE) — provides advice, training, clinic audits, and data and information
to support the quality assurance and evaluation of the programme.

This report presents data from 152 overseas clinics for the period between January 2014 and
December 2020. Since programme roll out, there have been significant improvements in data
quality and collection. We are still working with partners to improve data guality.

Pre-entry screening data for 2020 was available for 340,623 UK visa'applicants campared to
360,548 in 2019. This slight decrease was achieved despite the coronaviras (COVID-19)
pandemic. However, 59% of the personal identifiable information‘ffem the non-IOM clinics
couldn’t be collected because of lockdowns. The largest sereening volumes in 2020 were in
India [27.6% (94,135 out of 340,623)], China [25.7% (87,573 out'of,340,623)], Nigeria [7.6%
(25,898 out of 340,623)] and Pakistan [6.8% (23,143 out of 340,623)].

During 2020, there were 385 active tuberculosisycasesidetected through pre-entry screening,
giving an overall tuberculosis rate of 113.0per 1003000 applicants. The tuberculosis detection
rate has decreased from 168.4 in 2014 to 104.6 in 2016 before stabilising at approximately 105
per 100,000 over the past 3 years. There wasya 7.8% increase in the rate between 2019 and
2020 (105.1 to 113.0 per 100,000)/ The tuberculosis screening rates of most countries were
within the ranges expectedifrom UKisurveillance of active tuberculosis cases of recent migrants
from those countries.

This report provides @'summary of‘pre-entry tuberculosis screening activities for the UK during
2020. It alsogroevides trends foril B detection by the programme between 2014 and 2020.
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1. Tuberculosis screening clinics

Introduction

The UK experienced an increase in rates of tuberculosis (TB) and case numbers between 2000
and 2011. Rates peaked in 2011, and since then have decreased by approximately one third.
Despite these reductions, the UK still has the third highest TB rate in Western Europe (1).

The UK TB rate has been below 10 per 100,000 since 2015; the rates for England,reduced to
below 10 per 100,000 in 2017. England, like the rest of the UK, now meets the World,Health
Organization (WHO) definition of a low incidence country. In 2020, UK TB natifications
decreased by 12.9% compared to 2019 (cases reduced from 5,117 in 2099 t0'4,458 in 2020; a
decrease of 14.3% in the TB rate from 7.7 to 6.6 per 100,000) (2). TByin thez\UK isieoncentrated
in urban areas and among specific risk groups, such as people with secieseconomic risk factors
and particularly those who were born in high TB incidence countrigs. During 2020, where place
of birth was known, 72.3% of UK TB cases were among non-UK born‘persons, a rate 16 times
higher than UK born cases (3).

The high percentage of non-UK born casesf@nd the cost of treatment to the NHS means that
pre-entry screening of migrants has the potential to reduce the number of active TB cases and
the risk of transmission, with financial benefits 10the NHSyand public health benefits to the
population. Pre-entry screening for active pulmonary B was rolled out from 2012 to replace on-
entry TB screening at the airports andshelp decrease prevalent TB cases in non-UK born
individuals in the UK. The high®IB incidence countries included in the programme were based
on the 2012 WHO TB incidence estimates.

Aims and @bjdetives,ot the report

The aim of this'report is to present the current figures from the pre-entry screening programme
for active pulmenary“IB, show trends and provide a comparison by demographic and
geographieal characteristies. This provides insight into the effectiveness of the programme to
support qualityppassurance. A comparison of numbers detected overseas and domestically in the
UK will also be presented. Through data analysis and information, the report helps to inform
quality assurance, identify issues associated with individual screening clinics and provide
feedback for stakeholders.

Pre-entry screening

Visa applicants who intend to stay in the UK for longer than 6 months and who reside in a high
TB incidence country (more than 40 per 100,000), are required to take part in the UK pre-entry
TB screening programme (4). This is mandated by the UK Immigration Act 1971, paragraph
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2(2), schedule 2 (5) and was based on a successful pilot jointly carried out by the Home Office
and the International Organization for Migration (IOM). This pilot took place between October
2005 and September 2012 in 15 countries (Bangladesh, Burkina Faso, Cambodia, Cote
D’lvoire, Eritrea, Ghana, Kenya, Laos, Niger, Pakistan, Somalia, Sudan, Tanzania, Thailand and
Togo). The programme was rolled out by March 2014 to 101 countries (6, 7) with WHO
estimated TB incidence of more than 40 per 100,000 population for 2012 (8) (Figure 2). TB pre-
entry screening is now carried out by both the IOM and non-IOM panel physicians.

The UK pre-entry TB screening programme is similar to the screening programmes used by

other countries. Most notably, the UK partners with countries from the Migrationgdsi Australia,

Canada, New Zealand and USA but differs from the other 4 programmes as creen for
TB while they screen for many other infectious and non-infectious disea
screening is based on chest X-rays (CXR) and symptom enquiry, follow um smear
and culture when TB is suspected (9). Applicants with pulmonary T
successfully complete treatment before they can proceed with their
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2. Methods

Data collection

This report presents data collected from IOM and non-IOM clinics. IOM data was collected by
IOM panel physicians, entered via a secure web-based |IOM system and collated by the central
IOM office in Manila. This data was then securely transferred to UKHSA. Data from non-IOM
providers was collected by the clinics, collated via the overseas UK visa application centres and
securely transferred to UKHSA.

Because it takes up to 2 months for sputum culture results to be known,
clinics to send us all sputum culture updates and line lists of all TB case between

updates and a line lists of confirmed TB cases in 2020 which re ditional 20 culture
confirmed cases. This increased the number of culture ¢ d included cases not
originally identified by screening. Table A1 in the Appendix s hich countries have IOM

and non-IOM clinics.

Data cleaning and anal

eted where possible. Where possible,
er dates such as issue date of medical

Data was cleaned, validated and missing
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3. Demographics of all applicants

Pre-entry screening data for 2020 was available for 340,623 UK visa applicants which was
similar to the number of applicants in 2019 (360,548). Data from non-IOM and IOM clinics is
presented together throughout this chapter, except where noted otherwise.

Age and sex distribution of all applicants

119,807). Only 5.6% (6,679 out of 119,807) of the applicants were aged and over
(Figure 1). There were more male applicants in all age groups exc nd those

aged 55 years or more age groups.

Distribution of all applicants bygcgeni

country and region

g provider,

As of 31 March 2014, screening was being con approved clinics in 67 countries on
behalf of 101 countries. Some countries dg > ing clinics and applicants are
icants from Lesotho are screened in

remaining 5 countries (Papua i urkmenistan, Kiribati, Tuvalu and Vanuatu) from
which data was missing, s . 55 out of 340,623) of the total UK visa
applicants received fofi202
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Figure 1. Distribution of IOM applicants by age group and sex, 2020
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Of the applicants that underwent screening in 2020, 39.9% @35,97Pout of 340,623) and
39.7% (135,064 out of 340,623) took place in South East Asia and the Indian subcontinent,
respectively. Most of the applications from Seuth EastAsia were from China, which
accounted for just over a quarter [25.7% (874573 but 0f340,623)] of all applications. India
contributed the largest number of applicants consisting 27.6% of total number screened
(94,135 out of 340,623). 17.2% (59,011 out.of 340,623)] were from Africa and a small
number of applicants were from\Eufopeand thel@ommonwealth of Independent States'’
(CIS) [2.1% (7,200 out of 340,623)], the Middle East [0.7% (2,448 out of 340,623)] and South
and Central America [0.3% (939 outof 3,623)].

The number of applicants By regiombetween 2018 and 2020 is shown in Figure 3. The
number of applicants substantially increased in every region between 2018 and 2019 except
Europe and the ‘CIS,and South and Central America where only modest increases of 0.9%
and 0.8%, respectively,iwere observed. Between 2019 and 2020, the number of applicants
decreasediin all regions except for Africa (5.4% increase) and the Indian subcontinent (2.1%
increase). Altheaughinumbers remained low for both South and Central America and the
Middle East, they decreased by 24.9% and 27.5% (3,259 to 2,448 and 1,285 to 939,
respectively).

" Europe and CIS includes data from Azerbaijan, Belarus, Georgia, Kazakhstan, Moldova, Russia, Ukraine and Uzbekistan.
2 South East Asia includes data from China, Hong Kong, Mongolia, South Korea and various Pacific Island Countries in
addition to 10 of the South East Asian countries.

3 Middle East includes data from Afghanistan, Iraq and Jordan.



UK pre-entry tuberculosis screening report 2020

Figure 2. Map of the countries in the UK pre-entry screening programme and the phase in which each country joined
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Figure 3. Number of applicants by region for the last 3 years, 2018 to 2020*
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* Data from some non-IOM providers was missing.
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4. Diagnostic tests and case detection
Chest X-rays (CXR)

Complete data on chest X-rays and culture was available only from IOM managed clinics with
119,807 applicants (Figure 4). Most of the applicants (88.6%, 106,143 out of 119,807) had
chest X-rays done. Reasons for not obtaining a CXR were known for all applicants where
CXRs were not done. This figure included 13,561 applicants that were children under 11 years
old and 96 women that were pregnant.

Of 2,189 applicants with abnormalities consist with TB, 330 were cl
pulmonary TB and 4 had clinical TB. These 334 were not requ
samples.

Sputum tests

The UK tuberculosis technical instructions (UKI ndate sputum culture for the diagnosis
of active TB because of the low sensitivity offS or chest X-rays with TB-related

abnormalities, the UK Technical Instructio e 3 sputum samples to be submitted for
smear and culture. The use of sputu
undergoing screening for pul 11, 12, 13).

Sputum smear

Of the 1,953 individ ds m smear results, 2.0% (39 out of 1,953) were sputum
smear positi . , out of 1,953) sputum smear negative (Table 1).

Sputum culture r were available for 99.9% (1,972 out of 1,974) of the samples taken.
Two samples were not cultured following clinical diagnosis of TB. Of the 1,972 samples, 87
cases were culture confirmed. A further 27 cases were clinically diagnosed with TB bringing to
total number of cases to 114. These 114 TB cases were not issued with clearance certificates
and were instead referred for TB treatment. The rest of the individuals with abnormalities
consistent with TB [(95.4% (1,882 out of 1,972)] had negative sputum cultures.

Sputum cultures were positive in 4.4%, (87 out of 1,972) and were identified as Mycobacterium

tuberculosis complex. Of applicants with positive cultures, 16 out of 87 had positive
microscopy for acid fast bacilli (smears). This supports the use of sputum culture to improve

12
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the rate of detection for active disease, as the 71 individuals (81.6%, 71 out of 87) that were
smear negative but culture positive would not have been detected by screening under the
previous protocol (Table 1). Twenty-three individuals were sputum smear positive but culture
negative, and one result was inconclusive. The majority of the applicants were [95.4% (1,882
out of 1,972)] were culture negative.

Clinically diagnosed cases

An additional 27 applicants were diagnosed according to the clinical case definition (see
Appendix 7.1) due to TB-related CXR changes and clinical presentation. TB-
changes included interstitial fibrosis, single or multiple pulmonary nodules,
notable apical pleural capping.

A total of 114 TB cases diagnosed by IOM represents in 2020 comp
decrease of 16.8%).

7in 2019 (a

Figure 5 shows the proportion of positive CXRs and : rate for the top 15
throughput countries, all of which screenedm ants in 2020. There were
large variations between CXR positivity and n rate. The reasons for this are complex
and may be related to the quality and interp

Figure 4. Flow-through of IOM dat

Confirmed cases without
culture confirmation

* ABTB = abnormality consistent with TB

13
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Alternative text for Figure 4

Overall, 119,807 applicants were screened in 2020 and:
e chest X-rays were not done for 13,661 applicants because of pregnancy or applicant being
under 11 year of age

e most of the applicants [106,143 (96.7%) had chest X-rays done

Where chest X-rays were not done:

e one hundred and nineteen individuals were referred for sputum cultures regn oman
among this group was diagnosed with TB as she had positive a sput

Among those that had chest X-rays done:

o there were 2,189 (2.1%) applicants with abnormalities cg
were referred for sputum cultures.

e most of them [103,954 (97.9%)] had normal ches
consistent with TB.

The 2,189 applicants with chest X-ray abn
follows:

e most of them [1,855 (84.79 utum culture
o fifteen percent (330 out pf 2,
e a small number (4) were'clinically.diagnosed with TB and did not undergo sputum

cultures

eferred for sputum cultures, and:
e the majority (99. 2) had sputum cultures done
i re clinically diagnosed, and cultures were not done

m culture samples taken, 87 [87 out of 1,972, 4.4%] were positive

e most samples were negative [95.4%, (1,882 out of 1,972)]
e three sputum culture sample results were pending

The total number of TB cases identified by the IOM was 114 and was broken down as
outlined below:

e sputum cultures were positive for TB in 87 applicants
e clinical diagnoses were made in 27 applicants

14
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Table 1. Sputum smear and culture test results for individuals tested between January
and December 2020 by IOM clinics

Sputum test Smear [n, (%)] Culture [n, (%)]
Negative 1,910 (97.8) 1,882 (95.4)
Positive 39 (2.0) 87 (4.4)
Inconclusive 1(0.1) 0 (0.0)
Pending 3(0.2) 3(0.2)
Total 1,953 (100.0) 1,972 (100.0)

Descriptive analysis of TB cases

In 2020, 385 cases of active TB were detected and notified throu tire screening

( applicants. As of 17
July 2021, a total of 887 sputum culture results from 202 =é pending (compared to 830
number of TB cases and rates detected by screening programme

between 2014 and 2020. The rate has decrea 8.4 per 100,000 in 2014 to 104.6 in

Figure 5. CXR positivity and.appli de ion rate by country, January to
December 2020*
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*For countries that had screened more than 3,300 applicants.
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Figure 6. Annual number of TB cases and detection rates, January 2014 to December
2020
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Figure 7 shows TB detection rates by age g eye 8, 2019 and 2020. The
age group (55 and over) and lowest in
the youngest age group (0 to 14 years old ion rates were relatively stable in all

age groups without any significant change

The TB detection rates (with
throughput are shown in F

significant changes indhe p

018 and 2020 in 20 countries with the highest
were stable in most countries with non-

TB dection rate (per 100,000) with
95% CI

0-14 15-24 25-34 35-44 45-54 55+
Age group (in years)
m2018 ®m2019 2020
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TB detection rates among IOM applicants by visa category for years 2018 to 2020 are shown in
Figure 9. The TB detection rates were stable for all visa categories although there were
decreasing detection rates for ‘Settlement and dependants’, while the rates for ‘Work’ and
‘Other’ visa categories decreased between 2019 and 2020. The fluctuations result from
changes in the numbers of applications for the different visa categories. There were no TB
cases detected among the ‘Working Holiday Maker’ category but this category consisted of a
very small number of applicants (less than 1%, 13 out of 119,807). The ‘Other’ category also
included applicants classified as being on ‘Government Sponsored’ visas.

&(b

17
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Figure 8. TB detection rates in the 20 countries with the largest number of applicants for years 2018 to 2020
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*As of 17 July 2021, 887 sputum samples ar and the rates for 2020 may increase when final results are available.
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Figure 9. IOM TB detection rates by applicant visa type, 2018 to 2020
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* The graph partially reflects low but increasing drug sensitivity testing as it was rolled out among IOM clinics (2007
to 2011) and low drug sensitivity testing among non-IOM clinics (2012 to 2016).

19



UK pre-entry tuberculosis screening report 2020

In 2020, 84.9% (107 out of 126) of the positive TB cultures underwent DST. The outcomes for
DST testing were divided into non-MDR/RR cohort (all cases with TB excluding MDR/RR-TB)
and the MDR/RR-TB cohort (cases with MDR or RR TB , that is, multiple drug resistant and
rifampicin resistant TB). Most of the cases (99.1%, 106 out of 107) were in the non-MDR/RR
cohort. The DST results are summarised in Table 2. Between 2014 and 2020, 75% (18 out of
25) of the MDR TB cases were from China, Philippines, India, Pakistan and Thailand. Drug
susceptibility terms are defined in the Appendix 7.2.

Table 2. Summary of drug susceptibility patterns for the 107 positive TB cultures, 2020

Non MDR/RR-TB n (%)
Fully sensitive to firstline drugs (ethambutol, isoniazid (INH), Rifampici 91.6)
and Pyrazinamide (PZA)

INH Monoresistant 4 (3.7)
Resistant to one first-line drug other than INH and Rif 1(0.9)
Resistant to 2 or more firstline drugs (but not MDR) 3 (2.8)
MDR/RR-TB

XDR TB 1(0.9)
Total 107 (100.0)

Comparison of scre s between ETS and

pre-entry screen

Overall, TB numbers detec ro he pre-entry TB screening programme decreased from
393 in 2014 to 2594h 2 bu i ased to 385 in 2020. During the same period, the total
number of UK pulm as reported to national surveillance, ETS) identified within
ntries (6) in the screening programme ranged from 122

). In general, the number of cases detected in the UK within the
first year of en ning countries has decreased. In 2020, 87.3% (336 out of 385) of

(India, China, ines, Pakistan and Nepal). These same countries contributed 45.6% (26
out of 57) of the cases identified within the first year of entry into the UK.

20
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Figure 11. Number of TB cases diagnosed by pre-entry screening in the 101 programme
countries and those identified within one year of UK entry, 2014 to 20192
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5. Conclusion

This report presents data from the UK pre-entry TB screening programme until the end of 2020,
representing the sixth year of operation since full roll out among 101 countries. Over the last few
years, the screening throughput has remained stable at between 250,000 and 360,000
assessments annually, and the demography of applicants, a relatively young cohort with a slight
female preponderance, has remained similar. This year we received 5.5% fewer number of
records compared to 2019 (360,548 in 2019 versus 340,623 in 2020). Unfortunately, the Home
Office was unable to provide demographic details for applicants from the non-lQMclinics for
analysis due to lockdowns imposed because of the COVID-19 pandemic. The lockdowns
prevented people from submitting personal details at the UK embassies. As‘in\previous years,
TB detection rates vary significantly between countries, sites, age groups.and visa types. The
variations could be due to either differences in TB prevalence among@iapplicants orchanges in
TB screening quality, or a mixture of both. Further work is required to bettérunderstand these
variations.

In 2020, 385 TB cases were detected by the programme — a pate of 113.3 per 100,000. This
was higher than that of 2019 (105.1 per 100,000 with 379 cases) with a slightly lower number of
applicants to 2019 (340,623 in 2020 versusf360,548 in 2019)»Although data quality (particularly
in the non-IOM data) remains of concern, signifieant data quality improvements were made in
2020, including culture confirmation update§'whichiidentified an additional 30 TB cases. We
continue to closely collaborate with key stakeholders in the pre-entry screening programme and
carry out regular training to improve data, quality and consistency.

With regards to drug resistance, across the programme in 2020, most people with culture
confirmed TB were sefisitive toyall firstaline drugs (91.6%, 98 out of 105). The proportion of drug-
resistant TB cases @etectéd through pre-entry screening (8.4%) was slightly lower than the one
reported through the'domestie, ETSor all TB cases in the UK (10.3%). The early detection and
treatment of driig, resistant active, TB cases prior to arrival in the UK may yield additional
benefits for domestieyl.B'control.

The numberloef cases detected among migrants from screening countries within one year of
entry into the UK(BWETS) compared with the number of cases detected by pre-entry screening
shows that as the numbers detected abroad increased, the number detected in the UK fell. This
is reflected at country level too. This suggests that pre-entry screening, as expected, reduces
the prevalent active TB cases that could potentially present in the UK if the diagnosis were not
made pre-entry.

In conclusion, our report shows that a number of significant improvements have been made,

including near-universal sputum culture confirmation among IOM applicants (11, 12, 13), and
improved procedures in non-IOM clinics.

22
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/. Appendices

7.1 Case definition

Tuberculosis case definition

A TB case was defined as outlined in the enhanced (ETS) data dictionary and using the
following criteria:

e TB confirmed by microbiological tests (for example, sputum tests, includi
and/or smear tests)
¢ in the absence of sputum test confirmation, a case that met the follo
o a clinician’s judgement that the patient’s clinical and/or radiol@gi
symptoms are compatible with tuberculosis, AND
o aclinician’s decision to treat the patient with a full cours
therapy

7.2. Definitions of drug sus

Extensively-drug resistant TB (XDR-TB)
Extensively-drug resistant is defined as resis
fluoroquinolone and at least one of 3 inject
kanamycin or capreomycin).

erms

0 IS zid and rifampicin, plus any
line drugs (that is, amikacin,

Multi-drug resistant TB (M
Multi-drug resistant Tw i ined as resistance to at least isoniazid and
rifampicin, with or i

INH resistan

TB that is res iazid, a first-line anti-TB drug, and not other drugs.

Monores to\@\drug other than INH
Resistance to ine treatment drug other than INH, for example, ethambutol.

Pansensitive
Fully sensitive to all first line drugs, for example, isoniazid.

Poly-drug resistant
Poly-drug resistance refers to resistance to 2 or more first-line drugs but not to both
isoniazid and rifampicin.

RR-TB
Resistant to rifampicin, a first-line drug, and not other drugs.
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Table A1. UK pre-entry tuberculosis screening countries by screening provider

IOM countries Non-IOM countries
Afghanistan Algeria
Angola Armenia
Bangladesh Azerbaijan
Belarus Bhutan
Benin* Bolivia
Botswana Brunei
Burkina Faso* China

Burma Dominican Republic
Burundi* East Timor*
Cambodia Ecuador
Cameroon Georgia
Cape Verde* Guatemala
Central African Republic* Guyana
Chad”* Haiti

Congo”* Hong Kong
Cote d’lvoire India
Democratic Republic of the Congo [Indonesia
Djibouti* Kiribati®
Equatorial Guinea* Macau*
Eritrea® Malaysia
Ethiopia Marshalllslands*
Gabon* Mauritania®
Gambia Micronesia*
Ghana Mongolia
Guinea* Morocco
Guinea Bissau® North Korea*
Iraq Panama
Kazakhstan Paraguay
Kenya Peru
Kyrgyzstan* Russia**
Laos™ South Korea
Lesotho* Suriname”
Liberia* Tajikistan
Madagascar Turkmenistan
Malawi Tuvalu®

Mali* Uzbekistan
Moldova Vanuatu®

*No screening facilities in this country - applicants travel to neighbouring countries.
**Russia has both IOM (Moscow) and non-IOM clinics (St. Petersburg, Novosibirsk and Yekaterinburg).
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Table A1. UK pre-entry tuberculosis screening countries by screening provider

(continued)

IOM countries

Non-IOM countries

Mozambique

Namibia

Nepal

Niger

Nigeria

Pakistan

Palau

Papua New Guinea

Philippines

Russia**

Rwanda

Sao Tomé and Principe*

Senegal

Sierra Leone

Solomon Islands*

Somalia*

South Africa

South Sudan*

Sri Lanka

Sudan

Swaziland*
Tanzania

Thailand
Togo*

Uganda

Ukraine
Vietn

Zambia

Zimbabwe

*No screening facilities in this country - applicants travel to neighbouring countries.
**Russia has both IOM (Moscow) and non-IOM clinics (St. Petersburg, Novosibirsk and Yekaterinburg).
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About the UK Health Security Agency

The UK Health Security Agency is an executive agency, sponsored by the Department
of Health and Social Care.
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