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Notes on the report

Intended audience

This report is aimed at healthcare professionals involved in the diagnosis and/or
treatment of TB patients, commissioners involved in planning and financing TB services,
public health professionals working in the control of TB or health of at-risk populations,
researchers with an interest in TB, and government and non-governmental
organisations working in the field of TB. In particular, we aim to update the London TB
Control Board and London clinical leadership group.

Aim of report

This report describes the recent epidemiology of TB in London. Providing an update on
local trends, identifying areas of high burden of disease, at risk population groups, and
opportunities for interventions and prevention of future cases.

Data sources

This report presents detailed data on TB case notifications made to the London TB

Register and Enhanced Tuberculosis Surveillance system (ETS) in England to the end

of 2016. Data from notifications made to ETS from 2000 are updated annually to take

into account denotifications, late notifications and other updates. The data presented in

the current year’'s report supersedes data in p

Other data displays

The national report presenting recent epidemiology of TB in England is available at:
www.gov.uk/government/publications/tuberculosis-in-england-annual-report

Additional high-level data on TB notifications in the UK to the end of 2016 can be found

in the Official Statistic for TB, ‘Reports of
surveillance systems: United Kingdom, 2000t0 2016’ . Thi s i s avail abl e at
www.gov.uk/government/statistics/reports-of-cases-of-tb-to-uk-enhanced-tuberculosis-
surveillance-systems

Data for indicators, which are presented at Upper Tier Local Authority and Clinical
Commissioning Group, can be found at: fingertips.phe.org.uk/profile/tb-monitoring


http://www.gov.uk/government/publications/tuberculosis-in-england-annual-report
http://www.gov.uk/government/statistics/reports-of-cases-of-tb-to-uk-enhanced-tuberculosis-surveillance-systems
http://www.gov.uk/government/statistics/reports-of-cases-of-tb-to-uk-enhanced-tuberculosis-surveillance-systems
http://fingertips.phe.org.uk/profile/tb-monitoring
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Executive summary

In 2016, there were 2,210 cases of tuberculosis (TB) notified in London residents. A rate
of 25 per 100,000 of the population. Overall, since 2011, a 41% reduction in case
numbers has been seen. As seen in England, however, the rate of decline slowed
compared to previous years, with a 5% reduction from 2015.

Rates remain highest among residents of north west London, although have declined
the most in this area since 2011. Only 4 London boroughs now have rates above 40 per
100,000: Brent, Newham, Hounslow and Redbridge.

TB rates were higher among males, but there was little difference by age group among
adults in London, as rates in those aged 20-39 had fallen since 2011/2012.

The majority (81%) of cases continue to occur in individuals born outside the UK,
although numbers in 2016 were the lowest since 2001. India remains the most common
country of birth, although the median time between UK entry and diagnosis for patients
in this group increased to 8 years. Pakistan, Somalia and Bangladesh were the next
most common, but for the first time Romania was the fifth most common country of
birth. Patients from Romania were more likely to be recent entrants, with 39%
diagnosed within 2 years of entering the UK. While Indian was still the most common
ethnic group in 2016, the rate in this group has halved since 2012. Similar declines were
seen among those of black African and Pakistani ethnicity.

The TB rate also fell among the UK born population, but remains more than twice the
England average. The rate of TB in UK born children has reduced since a peak in 2008,
but was also more than twice the national rate. Although white was the most common
ethnic group, this only accounted for 37% of patients born in the UK.

Almost half of patients had pulmonary disease, with extra-thoracic lymph node TB the
next most common site. In 2016, 62% of cases were culture confirmed; 78% among
those with pulmonary TB, just below the 80% target set by the European Centre for
Disease Prevention and Control. Approximately half of cases with strain typing results in
2016 were clustered within London. The majority of these clusters were small (61% had
less than 5 cases). However, 1 in 4 was part of a large London cluster with 20 or more
cases.

Although delays between symptom onset and treatment start among pulmonary patients
in London remain below the median for England, these increased in 2016 compared to
2015. Older adults were more likely to be delayed, as were those of Indian or white
ethnicity.
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Overall treatment completion remains high for London patients with rifampicin sensitive
and without CNS, spinal, miliary or disseminated disease. It was lower among older
patients, and those with a social risk factor. While only half of patients with CNS, spinal,
miliary or disseminated disease had completed within 12 months, this increased to 76%
by last recorded outcome and the median treatment time was 364 days.

Although just 4% of rifampicin sensitive patients died before completing treatment, and
the median age at death was 70 years, TB caused or contributed to the deaths of 9
individuals aged less than 40 years.

The proportion of TB culture confirmed TB cases resistant to isoniazid increased slightly
in 2016, but the overall trend is a decline from 2009. The number and proportion with
multi-drug resistant (MDR) disease has stayed around 1.1%. Treatment completion for
patients with rifampicin resistant disease was only 65% at 24 months, with a further
17% still on treatment at that point.

The number and proportion of patients with social risk factors remained similar in 2016
to 2015 at 10%. This varied, however, across London and was more than 20% in 4
boroughs. Social risk factors were more common among the UK born, particularly those
of white or black Caribbean ethnicity. Patients with these risk factors were more likely to
be infectious, be a hospital inpatient and were less likely to complete treatment.

Almost all TB patients in London were offered HIV testing, and 97% were tested, the
highest level in the country. The latest estimates for 2015 suggested that 4.2% of
London TB cases were co-infected with HIV. This was the first year of an increase since
a continuous decline from 9.3% in 2003.

In conclusion, TB rates in London have fallen dramatically in recent years, but the rate
of decline has now slowed considerably. Monitoring the incidence due to local
transmission, which should be possible with the introduction of WGS typing, will help
evaluate the success of TB control in London.

As the proportion of people with risk factors is still around 10%, and given the lower
rates of treatment completion in these groups, as well as those with drug resistant TB,
there needs to be further focus on strategies to support treatment completion in these
more socially complex cases. Sustained decline of TB rates in London will rely on
tackling TB in these groups, as well as among more established migrant communities.

The priorities i depanttemdin redegantifonthelcarsng year.evaile ' s
also trying to develop strategies to reduce delays to diagnosis and treatment.
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Recommendations:

1 London TB control board should continue and prioritise work with wider stakeholders
to develop strategies to improve outcomes for under-served populations

1 cohort review and MDR cohort review continue to play a vital role in quality
assurance of TB case and contact management. Participation of TB services is
critical, along with more systematic reporting of issues identified to the TB control
board

1 clinicians managing MDR TB cases should be encouraged to utilise the BTS MDR
advisory service, to optimise the management of drug resistant cases

1 further exploration of delays to diagnosis, and negative outcomes should be
undertaken by PHE and NHS colleagues to identify potential strategies to reduce
delays to diagnosis and successful treatment

{1 PHE to continue to work with NHS to optimise the uptake of LTBI testing and
treatment, and use local epidemiology to inform future developments
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1. TB notifications and incidence

Overall numbers, rates and geographical distribution

In 2016, there were 2,210 cases of tuberculosis (TB) notified in London residents; a rate
of 25 per 100,000 of the population (Figure 1). Overall, since 2011, a 41% reduction in
case numbers has been seen. However, as seen in England, the rate of decline slowed
in 2016 compared to previous years, with a 5% decrease from the observed rate in
2015. Despite this, London still has the highest rate in the country, accounting for 39%
of the 5,664 cases in England.

Figure 1: TB case reports and rates, London, 2000 1 2016
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As in previous years, the highest TB notification rate was reported among the residents
of North West London health protection team area, with 34 cases per 100,000
population, similar to the rate seen in 2015 (35 per 100,000) but a 44% reduction from
2011 to 2016 (Figure 2).

Little change in rates from 2015 to 2016 was seen in north east and central London,
while rates and numbers fell slightly in south west London. In 2016, the greatest decline
in rates was seen in the residents of south east London, where rates dropped from 19
cases per 100,000 to 13 per 100,000 — a 33% decline.

10
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Figure 2: TB case rates by health protection team area of residence, London, 2000-2016
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Similar to 2015, Brent (192 cases, 58 per 100,000) and Newham (189 cases, 55 per
100,000) had the highest TB notification rates in London in 2016 (Figure 3). These were
followed by Hounslow (120 cases, 44 per 100,000) and Redbridge (126 cases, 42 per
100,000). Rates in Brent, Redbridge and in Hounslow increased for 2016 (14%, 11%
and 7% respectively) but rates for Newham fell by 25%.

All other London boroughs had TB rates below 40 per 100,000. Rates increased in 2016
by over 50% in Bexley (56% increase, 12.3 per 100,000 in 2016 from 7.8 per 100,000 in
2015) and Barking and Dagenham (51% increase, 20.8 per 100,000 in 2015 to 31.5 per
100,000 in 2016). Kingston upon Thames saw the greatest decline in rates with a 48%
reduction (12.1 per 100,000 to 6.2 per 100,000 in 2016), although numbers in this

borough were small, followed by Greenwich (32% reduction, 32.8 per 100,000 to 22.2
per 100,000).

At a higher geographical resolution, a greater degree of variation can be seen in the
incidence of TB in London, such that high overall rates could often be attributed to a
relatively small number of very high incidence middle super output areas (MSOAS)

(Figure 4). This was the case for Hounslow, Brent, Ealing, Redbridge, Newham and
Bexley.

11
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Figure 3: TB case rates by upper tier local authority of residence, London, 2016
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Demographic characteristics
Age and sex

In 2016, 60% (1,306) of TB cases were male. Rates remained similar to those seen in
2015, and remained higher among males (30 per 100,000) than females (21 per
100,000). Rates were highest for males in the 40-49 year old age group, and highest for
women in the 20-29 year old age group.

Figure 5: TB case reports and rates by age and sex, London, 2016
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In 2016, whilst distinctions between adults, adolescents and children can still be
observed in TB rates in London, rates in adults did not appreciably differ across the
age-strata. This trend of convergence was largely driven by the fall in rates for those
aged 20-29, which in 2016 were similar to the rate for those aged 40-49 (39 per 100,000
population vs. 40 per 100,000 population respectively) (Figure 6).

13
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Figure 6: TB case rates by age group, London, 20007 2016
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Place of birth and time since entry

In 2016, 81% (1,785/2,210) of TB cases notified were in individuals born outside of the
UK — a higher proportion than seen across England (where 74% were born outside of
the UK).! This ranged from 64% in Bromley to 90% in Wandsworth.

Whilst the TB rate in those born outside of the UK fell by 8% from 2015 to 2016 (59 per
100,000 in 2015 vs. 54 per 100,000 in 2016), reaching the lowest it has been since
2000. This was still over 7 times higher than the rate of TB in the UK born population (7
per 100,000).2 The numbers of TB cases in those born outside the UK also fell from
1,841 in 2015 to 1,785 in 2016, the lowest number since 2001.

The TB rate for the UK born population also fell from 2015 to 2016 (by 4.6%) to 7 per
100,000, as did the number of cases (418 in 2015, 400 in 2016). While the rate in the
non-UK born population in London was similar to the England average (49.4 per
100,000 in England vs. 54 per 100,000 in London), the rate in the UK born population in
London is over twice the England average (3.2 per 100,000 in England vs. 7 per
100,000).*

14
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Figure 7: TB case reports and rates by place of birth, London, 200071 2016
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In 2016, information on the time since entry to the UK and notification date of TB was
available for 93% of non-UK born cases (1,665/1,785). The median time since entry
was 10 years (IQR 4-20 years), similar to 2015 (9 years, IQR 4-19).

The overall reduction in non-UK born cases was initially driven by the decline in
notifications of those who entered the UK recently (in the most recent 2 years before
their notification). Which reduced by half from 2011- 2013, from 594 to 272 cases, and
was continued by the reduction in those who entered the UK between 2-5 years before
their notifications, which declined by 42% from 2013-2015 (718 cases in 2013, to 416
cases in 2015).

Case numbers in those entering between 2 to 10 years ago has continued to decline in
2016 (Figure 8). However, a slight increase can be seen in the number of notifications
from those who entered in the last 2 years (from 206 in 2015, to 213 in 2016). Numbers
of patients who have been in the UK for 11 or more years before their notification
remained stable in 2016, and account for almost half of those born outside the UK
(48%, 795/1,660).

15
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Figure 8: Time between entry to the UK and TB notification for non-UK born cases by
year, London, 20007 2016
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In 2016, the country of birth was known for 97% (1,723/1,785) of those born outside of
the UK. As in previous years, the most common country of birth was India (26%,
445/1,723). The median time since entry for patients from India was 8 years, increasing
from a median of 6 years in 2015, with 40% having entered the UK 11 or more years
ago (197/418). The median time since entry also increased for patients from Pakistan
(from 8 years in 2015) and Bangladesh (8 years in 2015). Patients from Romania were
more likely to be recent entrants, with 39% (28/72) diagnosed within 2 years of entering
the UK.

Table 1: 10 most common countries of birth of non-UK born TB patients, London, 2016

. % of non-UK Median years
SO O 9 born patients since entr
India 445 25.9 8
Pakistan 171 9.9 10
Somalia 137 8.0 13
Bangladesh 105 6.1 14
Romania 76 4.4 2
Sri Lanka 64 3.7 14
Nigeria 57 3.3 11
Nepal 44 2.6 6
Philippines 37 2.1 8.5
Kenya 31 1.8 21

16
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Ethnicity

In 2016, those of Indian ethnicity had the highest rate of TB in London (95 notifications
per 100,000 population), and accounted for the largest proportion of TB cases overall
(26%, 543/2,107). However, this was a 52% decline on the rate observed in 2012 (198
per 100,000) (Figure 9). Similarly, for those of black African and Pakistani ethnicity,
rates have declined, and remained, below 100 per 100,000 since 2013 (reducing by
40% and 48% respectively).

In 2016, the TB notification rate for those of white ethnicity and those of black
Caribbean ethnicity slightly increased from the rates seen in 2015 (3% and 6%
respectively). Despite this, rates of TB in these 2 ethnic groups have remained stable
with minor fluctuations since around 2009 for those of a white ethnicity (around 6 cases
per 100,000) and since 2013 for those of black Caribbean ethnicity (25-26 cases per
100,000). For all other ethnic groups, the rate of TB fell by between 1% (black African)
and 14% (Pakistani) from 2015 rates.

Figure 9: TB case rates by ethnic group*, London, 20017 2016
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The lowest rates for London were seen in those of white ethnicity (6.4 per 100,000),
who accounted for just 14% of all cases in London for 2016. The next lowest rate, for
those of mixed/other ethnic background, was nearly three times the rate of those of
white ethnicity (22 cases per 100,000). Around half of those of white ethnicity with TB
were born in the UK (47%, 145/311): a markedly higher figure than for other ethnic
groups, where up to 90% were born abroad (Indian).

17
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Ethnicity among UK born cases

The ethnicity distribution among UK born cases (Figure 10) differs considerably from
that of the London TB case population overall: cases were more often in those of white
(37%, 145/395) or black African ethnicity (15%, 59/395). However, the third most
common ethnicity for those born in the UK was Indian (13%, 51/395). This is a change
on previous years. This is again different to the ethnic distribution for UK born cases
seen for England as a whole, where 61% were white and 13% were from black ethnic
groups (black Caribbean, black African and black other).!

Figure 10: Proportion of UK born TB patients by ethnic group, London, 20001 2016
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Table 2: Occupational category of TB patients aged 18 to 65 years, London, 2016

Occupation n %
Education 142 7.6
Student 233 86

Health Care Worker 90 4.8
Other 844 44.9
None 780 41.5
Retired 254 32.6

Unemployed 367 47

18
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Information on occupation was available for 89% of individuals over 18 years old who
were notified in 2016 (Table 2). Over 40% of these had no occupation. Of the 780 cases
who reported not working at the time of notification, just under half were unemployed
(47%, 367/780) and a further 33% (254/780) were retired. 8% of cases occurred in
individuals that worked or engaged in education, most (86%, 122/142) of whom were
students, and two thirds of whom were born outside of the UK (92/122, 75%).

Clinical characteristics
Site of disease

In 2016, nearly half of patients had pulmonary disease and the second most common
site of TB was extra-thoracic lymph nodes. Pulmonary TB was more common among
UK born patients (64%, 255/400) compared to those born abroad (46%, 822/1,785).
Pulmonary TB was also more common in those of white (76%, 237/1,092) and Chinese
ethnicity (75%, 21/28) and less common in those of Bangladeshi (32%, 42/130) and of
black other ethnicity (12/30).

Table 3: Site of disease of TB patients, London, 2016

Site of Disease n %
Pulmonary 1087 49.2
Lymph Nodes (extra thoracic) 587 26.6
Lymph Nodes (intra thoracic) 339 15.3
Pleural 178 8.1
Other 159 7.2
Gastrointestinal/Peritoneal 137 6.2
Bone/Joint (spine) 101 4.6
CNS (meningitis) 60 2.7
Miliary 56 2.5
(Bone/Join (other - not spine) 49 2.2
CNS (Other - not meningitis) 48 2.2
Genitourinary 37 1.7
Cryptic Disseminated 36 1.6
Laryngeal 8 0.4

*Patients may have disease at more than one site, so the total percentage will not equal 100%.
Previous history of tuberculosis

In 2016, 6.3% (134/2,144) of cases had been previously diagnosed with TB. This is
consistent with recent years.

19
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Hospital inpatient and directly observed therapy

As seen in previous years, nearly a third (31%, 679/ 2,210) of cases notified in 2016
had been a hospital inpatient at point of diagnosis. The proportion hospitalised
increased with age, such that 39% (104/268) of those 65 years or older had been
inpatients. Hospitalisation was also more common among those with at least one social
risk factor (53%, 111/210), particularly among those who reported alcohol abuse (68%,
54/79) or a history of homelessness (60%, 52/86). Consistent with recent years, over
half of initially MDR cases were hospitalised at some point in care (60%, 9/15).

Since 2009, the proportion of cases who received directly observed therapy (DOT) has
steadily increased, with 19% (416/ 2,208) of cases in 2016 reportedly receiving DOT. A
higher proportion of children under the age of 15 (43%, 35/81) and adults 65 years or
older (26%, 72/ 281) received DOT. Among those with 1 or more social risk factor, 54%
(115/213) were placed on DOT, compared with only 15% (280/1,906) of those without
any social risk factors. Two thirds of initially MDR cases received DOT (67%, 10/15).

BCG vaccination

Information on BCG vaccination was available for 80% (1,758) of London cases notified
in 2016, of whom 74% (1,296) were vaccinated (Table 4). Among cases less than 15
years of age, the proportion vaccinated was to 70% (47/67). This compares to 64%
(114/179) of TB cases aged 0-14 in England overall. As in recent years, comparable
proportions of UK born and non-UK born cases had been vaccinated.

Table 4: Number and proportion of TB patients with BCG vaccination, London, 2016

< 5years old < 15 years old

n N % n N %
UK born 16 24 67 39 53 74 225 318 71
Non-UK born 1 1 100 8 14 57 1068 1436 74
All cases 17 25 68 47 67 70 1296* 1754 74

*Includes 3 patients with unknown place of birth.

BCG coverage data is included in routine COVER reports, extracted from Child Health
Information Systems for local authorities running a universal neonatal programme in
England. The BCG vaccine shortage, which started in May 2015, is likely to have
affected coverage for those evaluated. Annual data is included in NHS Immunisation
Statistics for England. Estimates on BCG coverage are not included in this report due to
concerns over data quality.
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2. Laboratory confirmation of TB

Laboratory tests data collection

Data for all culture confirmed TB isolates from the Mycobacterium Reference
Laboratories, including speciation, drug susceptibility testing and strain typing were
matched to TB case notifications (see Appendix Il: Methods). The results were used to
report culture confirmation. Results for microscopy, PCR and histology were also
collected in LTBR/ETS (see Appendix II: Methods).

Culture confirmation and speciation

Similar to previous years, 62% (1,378) of cases were culture confirmed in 2016. This
was higher among those with pulmonary TB (78%, 848/1087 vs. 48%, 529/1,116 of
patients with exclusively extra pulmonary TB). However, this remains below the 80%
target set by the European Centre for Disease Prevention and Control for culture
confirmation of pulmonary TB.

Of those cases that were culture confirmed, the vast majority were Mycobacterium
tuberculosis (96%, 1,323). There were 28 M.africanum, 6 cases of M.bovis and 1 case
of M.microti. This is the only case of tuberculosis due to M.microti reported in
surveillance data for London since 2000. In addition, there were 20 cases which could
not be categorised beyond belonging to the M.tuberculosis complex.

Of the 832 cases without culture confirmation, 43 had positive microscopy, 109 had
positive histology and 57 were PCR positive. 3 cases were positive by histology, PCR
and microscopy and a further 2 were positive by PCR and histology alone. In total, 629
(28%) of 2,210 cases in 2016 had no recorded laboratory evidence of TB.

Sputum smear
In 2016, sputum-smear results were known for 75% (820/1,087) of patients with

pulmonary TB. Of these, 40% of cases (440/1,087) were smear positive, slightly lower
than in previous years.
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3. TB transmission

Rate of TB in UK born children in London

In 2016, the rate of TB in UK born children under 15 years of age in London — an
indirect indicator of recent transmission — was estimated at 4.3 per 100,000 population
(95% CI 3.3-5.4, 64 cases). This represents a reduction in this rate since 2008 (Figure
11) when rates were at their relative highest (9.2 per 100,000 population, 119 cases).
However, small numbers of cases among children mean year on year changes should
be interpreted with caution.

Figure 11: Rate of TB in UK born children under 15 years of age, London, 20007 2016
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Strain typing and clustering

The National TB Typing service in England prospectively typed all TB isolates since
2010 using 24 loci Mycobacterial Interspersed Repetitive Unit-Variable Number Tandem
Repeats (MIRU-VNTR). This identifies clusters of cases with indistinguishable strains
that may be due to recent transmission.2 Clustered cases may also reflect common
endemic strains circulating either within England or abroad. Thus, a common strain type
does not confirm recent transmission and additional epidemiological information is
required. MIRU-VNTR strain typing can be used to refute transmission between
individuals who have different strain types.
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Proportion of cases clustered and geographical distribution

In 2016, 30% (665/2,210) of notified cases in London were identified as clustered with

1 or more London residents in the period 2010 to 2016 (Table 4). Identification of
clustering using MIRU-VNTR requires specimens to be cultured and typed to at least 23
loci. The proportions of cases where this was achieved remained similar over time with
around 60% of cases culture confirmed each year between 2010 and 2016. Over 90%
of these had isolates that were strain typed to at least 23 loci between 2012 and 2016
(Table 4).

The proportion of cases that clustered with at least 1 other case in London declined
from a peak of 57% in 2012 and 2013 to 50% in 2015 and 2016. The number of new
clusters that formed each year also declined from 253 in 2012 to 111 in 2015, followed
by a slight increase to 154 new clusters in 2016.

Table 4: Number and proportion of unique cases, clustered cases and new
clusters by year, London, 20107 2016

- Strain typed New

Year Ncoglsféid Cg#flitrlgz d caseysp Clustered 2 clusters
(>23 loci) (per year)®

n n % n ) n
2010 3,241 1,950 60 1,423 73 761 53 145
2011 3,491 2,089 60 1,804 86 925 51 209
2012 3,401 2,091 61 1,900 91 1,080 57 253
2013 2,975 1,773 60 1,601 90 913 57 206
2014 2,555 1,541 60 1,437 93 739 51 195
2015 2,271 1,360 60 1,264 93 633 50 111
2016 2,210 1,378 62 1,304 95 665 51 154
Total 20,144 12,182 60 10,733 88 5,716 53 1,273

@London TB cases clustered with at least 1 other case in a London resident between 2010 and 2016.
b New clusters identified that included at least 1 London resident. A new cluster is identified at the point when a second case is
notified with the same MIRU-VNTR strain type as an existing case within London.

Size of clusters in 2016

The 665 clustered cases in London in 2016 were assigned to 397 clusters, which had a
median cluster size of 3 cases (range 2-128). The majority of clusters (61%, 241/397)
were small in size (<5 cases), with a third (130) containing only 2 cases (Figure 12). 30
London clusters composed 20 or more cases and comprised 25% (169/665) of
clustered cases in London in 2016. Analysis of these large clusters, using data from the
first five years of strain typing, showed the majority exhibited significant spacial
clustering, indicating likely transmission in London.* This study also found that cases in
these large clusters were more likely to have multiple social risk factors, be of black
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ethnicities, born in the UK, have pulmonary and drug resistant disease, and live in the
more deprived areas of London.

Figure 12: Proportion of clusters by size, London, 2016

35
30 -

25 |

20 |

15 ¢

10 +

| i

0 I I I I .

2 cases 3 cases 4 cases 5-9 cases =10 cases
Size of clusters for cases notified in 2016

Proportion of clusters (%)

Cluster lineage

The most common lineage of clusters that featured one or more case in 2016 were of
Euro American lineage, which accounted for 44% (174) of these 397 clusters (Table 5).
Clusters of Central Asian lineage comprised 22% (88), followed by East African Indian
(14%, 56) and Beijing (6%, 24). The distribution of size of these clusters tended to be
similar across lineages (median cluster size 3-4). A higher proportion of clusters of
Beijing lineage were ten or more cases (29%, 7/24) compared to the other lineages,
which may reflect that 24 loci MIRU-VNTR strain typing used in England is less
discriminatory in this lineage.

Table 5: Lineage and size of clusters that featured London cases in 2016

Cluster No. of Euro Central East African
size clusters American Asian Indian
n n n n %

Beijing

2 130 57 33 28 32 22 39 3 13 20 36
3 72 31 18 18 20 9 16 7 29 7 13
4 39 15 9 8 9 10 18 3 13 3 5
5-9 93 44 25 15 17 12 21 4 17 18 33
210 63 27 16 19 22 3 5 7 29 7 13
Total 397 174 100 88 100 56 100 24 100 55 100

*Includes cases with M.bovis, M.africanum, multiple lineages and cases where no lineage has been identified.
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Whole genome sequencing

Whole genome sequencing (WGS) of M. tuberculosis complex isolates provides
information on Single Nucleotide Polymorphism (SNP) differences between isolates.
This provides more information than the currently deployed method (MIRU-VNTR strain
typing) on how isolates are related to each other.

PHE began deploying WGS for TB across England in 2017. This new technology will
add to our understanding of TB transmission by providing robust genomic information to
be used in conjunction with epidemiological and surveillance information.

Disclaimer: The discrepancy in the number of clusters and clustered cases in London
in this report and the national report (Table A1.3.2 Appendix) is due to the inclusion of a
cluster of 51 cases, with a strain type characterised by a VNTR with a missing 22 locus.
Although these had been assigned to a 24 locus VNTR cluster, and recognised
nationally, no example of this VNTR had occurred in London. However, an alternative
24 locus VNTR existed in London. These cases were assigned to that cluster for the
purposes of this report.
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4. Delay from onset of symptoms to start of
treatment

Time from symptom onset to treatment start for patients with pulmonary TB

Information on time from symptom onset to treatment start was available for 89% (975
/1,092) of pulmonary TB cases in 2016 (Table 6). Five patients were asymptomatic at
diagnosis. The median time symptomatic was 72 days (IQR 36-129 days). This was 5
days more than the median delay for London cases in 2015 but 5 days less than the
median for England in 2015.*

Table 6: Time between symptom onset and treatment start in pulmonary TB
cases*, London, 2012-2016

Median days
0-2 months 2-4 months >4 months (IQR)
n % n % n %
2012 548 49 334 30 227 20 61 (31-103) 1109
2013 500 45 323 29 278 25 65 (33-121) 1101
2014 441 42 316 30 288 28 69 (35-129) 1045
2015 462 46 304 30 240 24 67 (34-116) 1006
2016 410 42 297 30 268 27 72 (36-129) 975

*Excluding those with missing onset or treatment start dates

Characteristics of pulmonary TB cases with a delay from onset of symptoms to
treatment of more than 4 months

Comparable proportions of males and females had a greater than four month delay
between symptom onset and treatment (27%, 165/614 vs. 29%, 103/258). The
proportion of pulmonary TB cases that experienced delays of more than four months
increased with age, from 15% (5/34) in children under the age of 15, to 34% (44/128) in
adults over the age of 64. It was slightly more common for UK born patients to wait in
excess of four months compared with those born abroad (29%, 65/223 v 27%,
202/747). Overall, the highest proportion of cases with a delay of more than 4 months to
treatment occurred in those of Indian (43%, 13/30) and white (39%, 39/98) ethnicity.
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5. TB outcome in drug sensitive cohort

Drug sensitive cohort

For the purposes of TB outcome reporting, the drug sensitive cohort excludes all TB
cases with rifampicin resistant TB (initial or amplified) including MDR-TB (initial or
amplified), and non-culture confirmed cases treated as MDR-TB. Under this definition,
cases with resistance to isoniazid, ethambutol and/or pyrazinamide but without
resistance to rifampicin are included in the drug sensitive cohort. For TB outcomes in
the drug resistant cohort, see Chapter 6.

Treatment outcomes for the drug sensitive cohort are reported separately for the
following groups:

1 for cases with an expected duration of treatment less than 12 months, TB outcomes
at 12 months are reported. This group excludes cases with CNS disease, who have
an expected duration of treatment of 12 months. In addition, those with spinal,
cryptic disseminated or miliary disease are excluded from this group, as CNS
involvement cannot be reliably ruled out for the purposes of reporting

1 for cases with CNS, spinal, cryptic disseminated or miliary disease, the last recorded
treatment outcome is reported

1. Outcomes for TB patients with expected duration of treatment less than 12
months (cases notified in 2015)

Of the 2,542 notifications in 2015 of rifampicin sensitive TB, 89% (2,252) did not have
CNS, spinal, miliary or cryptic disseminated disease.

Amongst these, the majority (87%, 1,700/1,962) completed treatment within 12 months.
This was consistent with recent years (Table 5). This ranged from 75% or less in
Richmond, Westminster and Kensington and Chelsea to over 95% in Bexley and
Lambeth boroughs.
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Table 5: Number and proportion completing treatment at 12 months, London, 2002 i
2015*

TB patients

n % Total
2002 2,022 74 2,730
2003 2,075 76 2,714
2004 2,182 78 2,786
2005 2,440 78 3,096
2006 2,428 81 2,967
2007 2,338 82 2,824
2008 2,539 85 2,975
2009 2,580 86 2,986
2010 2,435 86 2,832
2011 2,619 85 3,062
2012 2,573 86 2,989
2013 2,250 86 2,599
2014 1,951 87 2,235
2015 1,700 87 1,962

*Excludes rifampicin resistant TB, and patients with CNS, spinal, miliary or cryptic disseminated disease.

The most common reason for not completing treatment within 12 months was still being
on treatment (5%, Table 6). Of these, 43% (42) were on a planned treatment regime
which exceeded 12 months (19%, 8 of these were due to initial isoniazid resistance —
lower than in previous years). A further 38% (37) had their treatment changed. Of these,
51% (19) had their treatment changed due to intolerance of treatment,19% (7) due to
initial drug resistance, and 30% (11) due to poor clinical response to treatment. Finally,
17% (17) patients were still on treatment due to treatment interruptions.

Table 6: TB outcome at 12 months, London, cases diagnosed in 2015*

Outcome at 12 months n %
Completed 1,700 86.6
Died 63 3.2
Lost to follow up 66 3.4
Still on treatment 97 4.9
Treatment stopped 20 1.0
Not evaluated 16 0.8
Total 1,962

*Excludes rifampicin resistant TB, and patients with CNS, spinal, miliary or cryptic disseminated disease.

Treatment completion was similar amongst men and women in cases notified in 2015,
with 86% of both men (1,023/1,181) and women (677/779) completing treatment. As in
previous years, treatment completion decreased with age: 97% (73/75) of those aged
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less than 15 completed treatment after 12 months, compared to 68% (150/219) of those
aged 65 and over. Equal proportions (87%) of those UK born and non-UK born, notified
in 2015, completed treatment (329/377 vs.1,371/1,573, respectively). As in previous
reports, treatment completion was lowest amongst individuals of white ethnicity (82%,
228/277) and slightly lower in those of white ethnicity and born in the UK, compared to
those of white ethnicity and born abroad (80%, 98/377 vs. 84% 130/154).

Overall, treatment completion at 12 months was lower in those who reported at least
one social risk factor. 76% (149/195) completed treatment compared to 89%
(1,516/1,704) of those who reported no social risk factors.

2. Outcomes for drug sensitive cohort of patients with CNS, spinal, miliary or
cryptic disseminated TB

Of the 290 cases of CNS, spinal, miliary or cryptic disseminated disease notified in
2015, 50% (144/290) completed treatment within 12 months. This increased to 76%
(223/290) by the last recorded outcome (Table 7). For the 217 cases for whom the
duration of their treatment was known, the median treatment time was 364 days (IQR
274 — 371 days); almost exactly one year. There were 21 (7%) cases still on treatment
and 23 patients who died (8%) at the last recorded outcome.

Table 7: TB outcome at 12 months for patients with rifampicin sensitive, CNS, spinal,
miliary or cryptic disseminated disease, London, cases diagnosed in 2015*

Overall outcome n %
Completed 144 49.7
Died 23 7.9
Lost to follow up 16 5.5
Still on treatment 99 34.1
Treatment stopped 7 24
Missing 1 0.3
Total 290

*Excludes rifampicin resistant TB.

Demographic trends in treatment completion at 12 months were similar to those
reported for rifampicin sensitive TB patients without CNS, spinal, military or cryptic
disseminated disease. Unlike last year, similar proportions of the 45-64 year olds and
the 65 and over age groups completed treatment (43%, 34/80 and 44% 22/50
respectively). These groups were both less likely to complete treatment compared to the
younger age groups, where 57% (4/7) of under 15 year olds and 55% (84/152) of 15-44
year olds completed treatment.
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Slightly more UK born cases completed treatment for CNS, spinal, miliary or cryptic
disseminated disease at 12 months than non UK born cases (53%, 21/40 vs 49%,
123/249). Treatment completion was less likely in those with at least 1 social risk factor
(44%, 13/29) compared to those with no social risk factors 52% (127/246).

3. Deaths and lost to follow up in the drug sensitive cohort

Overall, 4% (86/2,252) of rifampicin sensitive cases notified in 2015 died before
completing treatment. A slight increase on the deaths among those notified in 2014
(3%, 77/2,320). TB was reported to have caused or contributed to just under half of
these deaths (42%, 36/86), to have been incidental to 35% (30/86) of the deaths and
had an unknown relationship to 23% of these deaths (20/86). 2 individuals were
diagnosed with TB post mortem (2%) and for both the influence that TB had on death
was unknown.

The median age at death was 70 years old (IQR 54 — 80 years old) but TB caused or
contributed to the deaths of 9 individuals under the age of 40 (range 18 — 39 years old).
4 of these individuals had CNS meningitis but 4 had only pulmonary TB. Overall, death
was similar among non-UK born and UK born patients (4%, 69/1,823 vs 4% 15/417
respectively).

Similar to in previous years, 4% (82/2,252) rifampicin sensitive cases notified in 2015
were lost to follow up at 12 months. Of those lost to follow up, the majority had left the
UK (54%, 44/82) and 90% (72/80) were known to have been born abroad. Information
for place of birth was missing for 2 patients who were lost to follow up, 1 of whom left
the UK. A similar proportion of males to females notified in 2015 were lost to follow up
(4%, 56/1,347 vs. 3%, 26/902) and the median age was, again, similar to in previous
years, 31.5 years old (IQR 27-45 years old). Around a fifth of those lost to follow up had
at least 1 social risk factor (21%, 16/75).
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6. Drug resistant TB (including outcomes in
the drug resistant cohort)

Drug resistance
Overall initial drug resistance and geographical distribution

In 2016, resistance profiles were available for 98% (1,357) of the 1,378 culture
confirmed cases of TB in London. The proportion culture confirmed TB cases in 2016
that were resistant to 1 or more first line drugs was slightly higher than in 2015 (7.7%,
106/1,378 vs 7.3%, 97/1,329). In the last 17 years in London, the proportion of TB
cases with resistance to first line drugs has remained within 7 and 11% (Figure 14). In
2016, the proportion of TB cases with resistance to any first line drugs (7.7%,
106/1,378) and the proportion resistant to isoniazid (7.3%, 101/1,378) have slightly
increased in contrast to the decreases seen from 2013-2015.

The proportion of those with multi-drug resistance (MDR) has remained constant at
around 1.1% in 2015 (15/1,360) and 2016 (15/1,378). However, year on year changes
should be interpreted with caution due to the small number of cases seen.

Figure 14: Proportion of TB cases with initial first line drug resistance, London,
20007 2016
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Characteristics of patients with drug resistant TB

In 2016, a higher proportion of males (8.3%, 71/851) than females (6.9%, 35/505) with
TB had resistance to at least 1 first-line drug. The proportion of resistant cases was
greatest amongst those aged 45-64 in 2016 (11%, 36/327), compared to 9.5 % (2/21) in
the under 15s and 6.5% (55/840) of the 15-44 year olds and 7.7% (13/168) of those
over 65 years old.

The proportion of cases with any first line drug resistance was higher in the UK born
cases (9%, 20/223) than in the non-UK born cases (7.5%, 84/1,111). While there was
little difference between UK born and non-UK born patients in 2015, this trend was
similar to past years where drug resistance was more common among cases in UK born
patients.

In those UK born, initial first line drug resistance was most common among those of
black Caribbean (16.7%, 4/24) and white ethnicity (12.6%, 11/87). In the non-UK born,
the greatest proportions of those with initial first line drug resistance were seen in those
of black Caribbean (16.7%, 5/30), Pakistani (11%, 10/91) and white (9.9%, 12/121)
ethnicity.

Drug resistance was higher in those with pulmonary TB (8.4%, 70/835) than in those
with exclusively extra-pulmonary TB (6.9%, 36/520) for 2016. Similarly to 2015 (9.6%,
35/365), 10% (42/416) of sputum smear positive cases had drug resistant TB. Unlike in
past years, drug resistance was only slightly more common among those with a
previous diagnosis of TB (9%, 6/66 compared to 7.7%, 96/1,243 of those without a
previous diagnosis of TB). The drug resistant TB cases in those with a previous history
of TB only accounted for 5.8% (6/102) of all drug resistant cases of TB, lower than in
previous years.

Second line drug resistance and extensively drug resistant (XDR) TB

Among culture confirmed cases with drug susceptibility testing results there were 15
cases of MDRTB in London residents in 2016. 1 of these met the criteria for extensively
drug resistant TB (XDR).

1 further individual with culture negative disease was treated as MDR due to a positive
PCR result.

All except 1 were in non-UK born patients: 4 (including the XDR case) were born in
India and 2 in Romania (all others were from unique countries: Eritrea, Hungary,
Lithuania, Pakistan, Poland, Ukraine and Vietnam). White was the most common
ethnicity (38%, 6/16).
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The median age of patients with MDRTB patients was 31, ranging from 13-55 years old,
and 69% were male. 3 of the patients with MDR/XDR disease had a previous history of
TB, and 4 had a social risk factor (25%).

3oftheMDRc as es weXDRT B phese are defined as MDR resistance plus
resistance to either an injectable agent (eg amikacin, kanamycin, capreomycin) or
fluroquinolones (ofloxacin, moxifloxacin, ciprofloxacin) but not to both. 2 were resistant
to an injectable and 1 to fluroquinolones.

TB outcome at 24 months for patients with rifampicin resistant disease

In 2014, there were 23 cases of TB, which were rifampicin resistant at the start of
treatment, and no additional cases were reported as becoming rifampicin resistant
whilst on treatment. Most (20) were MDR, including 1 XDR and 4 pre-XDR cases.

At 24 months, 13 patients were reported to have completed treatment. In addition, 2 had
been reported as completing treatment at 12 months (1 MDR, 1 rifampicin
monoresistant), increasing the total completed to 65%. 4 patients were still on treatment
at 24 months. 3 were reported as lost to follow up at 12 months (2 had left the UK) with
no further information at 24 months. 1 patient had died.

Table 8: TB outcome at 24 months for patients with rifampicin resistant disease, London,
cases diagnosed in 2014

Outcome at 24 months n %
Completed 13 57
Completed at 12 months 2 9
Died 1 4
Still on treatment 4 17
Missing (LFU at 12 months) 3 13
Total 23
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/. TB in under-served populations

Social risk factors

In this chapter, social risk factors (defined as current or previous history of
homelessness, drug use or imprisonment or current alcohol misuse) are presented for
TB cases in those aged 15 years or older. In 2016 in London, 10% (212/2,041) of cases
over the age of 15 had at least 1 social risk factor (Table 11), similar to the percentage
seen in 2015 (11%, 227/2,113). This ranged from 5% or less in Barnet, Bromley,
Harrow, Lewisham, Merton, Sutton and Southwark to more than 20% in Hammersmith
and Fulham, Haringey, Havering, and Kensington and Chelsea.

Table 11: Social risk factors among TB patients, London, 20097 2016

Any social risk

factor
Year n % Total
2009 327 13.6 2407
2010 313 11.8 2662
2011 268 9.0 2964
2012 260 8.9 2945
2013 263 9.8 2689
2014 229 9.9 2319
2015 227 10.7 2113
2016 212 10.4 2041

Drug use was the most common social risk factor (4.3%, 90/2,057) followed by
homelessness (4.2%, 87/2,062), alcohol misuse (3.9%, 81/2,540) and imprisonment
(3%, 61/2,064). As in previous years, over a third (35%, 71/212) of those with at least 1
social risk factor had multiple factors.

A greater proportion of UK born patients experienced social risk factors compared to
those born abroad (18%, 56/317 vs. 9%, 153/1,716). Of the 153 non-UK born cases
with at least one social risk factor, the most common country of birth was India (12%,
18/153) followed by Romania (10.5%, 16/153). Differences in the risk factors
experienced between cases born in different countries could be seen. The most
common social risk factor for those born in India (with at least one risk factor) was
alcohol misuse (72%, 13/18) whereas for those born in Romania, it was homelessness
(69%, 11/16).

Among adults born abroad, those of white ethnicity were disproportionately affected with
at least 1 social risk factor (24%, 38/158). Among UK born adults, social risk factors
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were most common among those of black Caribbean (26%, 10/38) and white ethnicity
(24%, 30/127).

In 2016, 55% (84/152) of TB cases with at least 1 social risk factor had infectious TB
(pulmonary and sputum smear positive) compared to 39% (329/839) of those with no
social risk factors. Despite only 10% of TB cases notified in 2016 having a social risk
factor, this group accounted for 1 in 5 (84/413) infectious cases of TB.

A higher proportion of cases with social risk factors had resistance to at least 1 first line
drug (10%, 16/159) compared to those who had no social risk factors (7%, 83/1,109). A
previous diagnosis of TB was also more common (10%, 20/206), compared to 6% of
those with no social risk factors.

Deprivation

Since 2010, when the Index of Multiple Deprivation was first introduced, the distribution
of cases by London deprivation quintile has remained stable. Over half of TB patients in
London who were notified in 2016 lived in areas which constituted the 2 most deprived
quintiles (56%, 1,222/2,199), compared to 6% (136) of those who lived in the least
deprived quintile. Rates correlated similarly with deprivation, and similarly to 2015, were
just over 4 times higher in the most deprived areas of London, than in the least deprived
areas.

Figure 8: TB case rate by deprivation, London, 2016
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8. TB-HIV co-infection and HIV testing
among TB cases

HIV testing

In 2016, information on HIV testing was available for 99% (2,177/2,209) of patients.

1 patient had been diagnosed at post mortem and for 81 their HIV status was already
known. Of the remaining 2,096, 99% (2,073) were offered testing, and 97% (2,029)
received testing above the national figure of 93%. Another 2% (44) were offered but did
not receive testing, of whom 30% (13) declined. In London, the proportion of cases not
offered a test was 1.1% (23), as compared to 3.4% nationally.

TB-HIV co-infection

The latest available information on TB-HIV co-infection for notified adults 15 years and
above, estimated that 4.2% (93) of London TB cases in 2015 were co-infected with
HIV.! In England, 3.8% of TB cases were estimated to be co-infected with HIV. For both
London and England, this was the first year of an increase since a continuous decline
from a peak in 2003 (9.3% of cases in London and 8.4% of cases in England).
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9. Latent TB infection testing and
treatment

Eligibility for the national LTBI testing and treating programme is for persons aged 16-35

years,froma hi gh 1 nci dence c oun-Saharan Afgcd)withihth® 0, 000

last 5 years and previously living in that high incidence country for 6 months or longer.
As of June 2017, 56 of 59 of priority CCGs in England received funding from NHS
England with 51 of these reporting LTBI testing activity.!

Information on LTBI tests done, the level of test acceptance (proportion offered who
accepted) and the numbers found positive were included in the national report:
www.gov.uk/government/publications/tuberculosis-in-england-annual-report.t In
addition, among those who were positive, the proportion accepting prophylactic
treatment and completing a course were also reported.

Testing acceptance was very low in some areas, and despite some time with funding,
less than 10 individuals were tested by 6 CCGs over the reported period. However, the
data in the national report is known to be incomplete and may not reflect the current
situation. The LTBI screening programme implementation and activity in London will be
monitored by the London TB Control Board, and an evaluation of the national
programme is expected.
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Discussion

The TB rate in London has almost halved compared to the peak incidence in 2011.
However, the most recent year of data shows the rate of decline was much smaller. The
greatest drop in case numbers has been focussed in the areas of highest incidence,
with less dramatic changes elsewhere. The drop was also initially, mostly, in recent
entrants, particularly young adults from the Indian sub-continent. These were likely a
result of combined TB control activities, including pre-entry screening. While the
majority of cases still occur in those born abroad, in 2016 the median time since entry to
diagnosis for such patients was 10 years.

The decline in UK born rates is particularly welcome, but remains more than twice the
England average — including for UK born children. Many of these patients are in ethnic
minority groups and demonstrate increased and continuing risk in these communities.

London TB services maintain excellent levels of HIV testing among patients, which is
reassuring considering the slight increase in co-infection estimates. Levels of treatment
completion also remain very high for drug sensitive patients, but latest data shows only
65% of patients with rifampicin resistant disease completed treatment within 24 months.
The British Thoracic Society (BTS) advisory service will support clinicians managing
MDR cases, and MDR specific cohort reviews provide quality assurance as to their
care.

Treatment completion was also lower for those with social risk factors. These patients
remain a particular public health concern as they are more likely to be infectious, and
supporting them through successful treatment must remain a priority. In addition, TB
was reported to have caused or contributed to deaths of 9 individuals aged <40 during
2016.

Improvements could still be made in the proportion of patients with culture confirmation,
as this was still less than 80% of those with pulmonary disease. While drug resistance
remains fairly stable, culture confirmation is the key method to ensure any resistant
patients are treated adequately. In addition, although patient delays to starting treatment
on average are lower than elsewhere in England, these increased in 2016 compared to
previous years.

Information on the national LTBI testing and treating programme is limited at this stage,
and makes evaluation of the impact difficult. Detailed numbers on testing, acceptance,
positivity rates and successful prophylactic treatment are needed for the London TB
Control Board to effectively evaluate the programme implementation across London.
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Conclusion and recommendations

In conclusion, TB rates in London have fallen dramatically in recent years, but the rate
of decline has now slowed considerably. Although most cases still occur in those born
outside the UK, the median time between UK entry and notification was 10 years in
2016. Whether these cases were occurring due to reactivation of infection acquired in
other countries in the past, or due to recent transmission in London is not clear.
Monitoring the incidence due to local transmission, which should be possible with the
introduction of WGS typing, will help evaluate the success of TB control in London.

As the proportion of people with risk factors is still around 10%, and given the lower
rates of treatment completion in these groups, as well as those with drug resistant TB,
there needs to be further focus on strategies to support treatment completion in these
more socially complex cases. Sustained decline of TB rates in London will rely on
tackling TB in these groups, as well as among more established migrant communities.

The priorities identified in | ast year
also trying to develop strategies to reduce delays to diagnosis and treatment.

S repor

Recommendations:

1 London TB control board should continue and prioritise work with wider stakeholders
to develop strategies to improve outcomes for under-served populations

1 cohort review and MDR cohort review continue to play a vital role in quality
assurance of TB case and contact management. Participation of TB services is
critical, along with more systematic reporting of issues identified to the TB control
board

1 clinicians managing MDR TB cases should be encouraged to utilise the BTS MDR
advisory service, to optimise the management of drug resistant cases

1 further exploration of delays to diagnosis, and negative outcomes, should be
undertaken by PHE and NHS colleagues to identify potential strategies to reduce
delays to diagnosis and successful treatment

1 PHE to continue to work with NHS to optimise the uptake of LTBI testing and
treatment, and use local epidemiology to inform future developments
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Appendix A: Methods

Data sources

Cases in England are notified to the Enhanced Tuberculosis Surveillance system (ETS).
In London, cases are notified via the London TB Register and uploaded weekly into
ETS. Only cases resident in London, or those that are homeless or from abroad and
assigned to a clinic in London, are included in this report. Data on cases notified
between 2000 and 2016 were extracted from ETS at the end of March 2017, then
cleaned and validated by end of August 2017.

Detailed information on surveillance data, including matching to reference laboratory
data and HIV datasets, and LTBI screening data, is included in the national report:
www.gov.uk/government/uploads/system/uploads/attachment_data/file/654152/TB_Ann
ual_Report_2017.pdf

Definitions
Social risk factors and directly observed therapy (DOT) have been defined in the RCN
TB case management guidance.

Treatment outcome

Information on outcomes was reported for all cases notified in the previous year,
excluding those with known rifampicin resistant disease: outcomes for these cases were
reported at 24 months. Definitions for outcome are based on World Health Organization
(WHO) and European definitions, but adapted to the UK context. In this report, all data
was obtained from the ETS matched dataset provided in August 2017.

Proportions
All proportions in this report are calculated among cases with known information or a
known result, except where otherwise stated.

Confidence intervals
A 95% confidence interval for incidence was obtained using the relevant procedure in
Stata, assuming a Poisson distribution.

Population denominator
Tuberculosis rates by geographical area (Centre, local authority, MSOA and LSOA),
age, sex and place of birth were calculated using ONS mid-year population estimates
for the most recently available year. Tuberculosis rates by ethnicity were calculated
using the population estimates provided by the Greater London Authority via the London
Data Store: https://files.datapress.com/london/dataset/2013-round-ethnic-group-
population-projections/gla-egpp-2013rnd-trend-central-5yr-borough.zip
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Cluster definitions

Strain typing was performed at the TB reference laboratories using 24 MIRU-VNTR
profiling. Analysis was undertaken on strain type clusters defined as 2 or more people
with TB caused by indistinguishable strains, with at least 23 complete VNTR loci.
Analysis of clustering in London was carried out on cases that clustered in London and
were notified between 2010 and 2016.
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Appendix B: TB among London residents

Table Bi: TB cases numbers by local authority of residence, London, 20007 2016

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Barking and Dagenham 39 29 35 41 43 60 49 62 69 72 69 61 65 71 67 42 65
Barnet 87 77 103 102 93 116 124 104 113 105 115 98 111 73 73 74 75
Camden 65 86 118 108 77 101 96 90 85 100 69 70 62 45 43 37 50
Enfield 79 90 84 98 95 103 100 72 100 116 95 75 79 68 68 70 68
Hackney & City of London 132 126 147 157 157 130 135 142 124 118 94 91 89 88 74 61 71
Haringey 134 147 139 128 150 130 155 93 104 132 100 134 100 86 76 64 74
Havering 31 16 20 13 12 30 23 16 20 30 13 18 27 28 24 23 26
Islington 87 78 105 94 86 86 96 93 93 91 63 82 69 63 59 47 41
Newham 244 203 219 245 241 256 261 277 283 309 301 370 367 334 252 248 189
Redbridge 88 83 92 111 109 120 144 135 162 147 137 161 154 150 130 113 126
Tower Hamlets 88 64 126 148 118 128 132 153 132 139 153 140 120 100 94 82 90
Waltham Forest 90 66 106 100 99 114 120 91 129 92 114 122 123 119 86 99 84
North East and North Central London 1164 1065 1294 1345 1280 1374 1435 1328 1414 1451 1323 1422 1366 1225 1046 960 959
Brent 221 225 214 216 229 283 240 274 305 297 295 311 308 281 204 166 192
Ealing 214 185 201 186 254 237 233 236 198 219 207 242 246 213 210 158 118
Hammersmith and Fulham 83 67 73 66 70 89 80 67 67 73 53 68 46 48 36 40 34
Harrow 93 95 118 115 99 132 123 122 125 135 138 153 184 151 111 83 92
Hillingdon 70 91 106 115 117 137 124 124 151 121 125 130 139 101 122 98 87
Hounslow 81 121 119 102 115 167 134 134 134 170 197 181 190 162 152 111 120
Kensington and Chelsea 46 40 32 51 48 47 53 32 52 50 36 47 33 35 36 21 20
Westminster 90 77 76 91 85 95 84 85 69 81 62 67 53 59 52 38 41
North West London 898 901 939 942 1017 1187 1071 1074 1101 1146 1113 1199 1199 1050 923 715 704
Bexley 14 17 22 25 30 22 19 26 21 17 20 35 25 33 17 19 30
Bromley 23 16 27 31 29 29 41 33 19 32 34 42 29 30 18 24 22
Greenwich 49 68 81 72 88 87 98 104 138 121 119 111 131 105 97 90 62
Lambeth 107 125 158 156 126 144 134 104 126 117 114 97 98 76 77 59 59
Lewisham 60 68 96 80 77 98 84 100 82 73 73 106 84 70 69 63 63
Southwark 84 96 106 100 132 136 125 103 117 95 95 118 115 92 76 79 79
South East London 337 390 490 464 482 516 501 470 503 455 455 509 482 406 354 334 315
Croydon 96 96 109 113 118 113 102 115 111 124 110 132 120 109 79 88 84
Kingston upon Thames 11 14 20 20 22 28 25 29 29 31 37 30 28 25 26 21 11
Merton 43 31 55 41 62 61 66 57 63 61 54 64 72 60 47 50 47
Richmond upon Thames 9 11 16 11 12 19 20 14 13 20 16 16 13 12 9 13 10
Sutton 11 17 32 31 24 25 28 32 18 30 33 32 29 25 24 22 25
Wandsworth 63 49 100 96 94 125 80 115 110 84 100 87 92 63 47 63 51
South West London 233 218 332 312 332 371 321 362 344 350 350 361 354 294 232 257 228
London 2632 2574 3055 3063 3111 3448 3328 3234 3362 3402 3241 3491 3401 2975 2555 2266 2206
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Table Bii: TB rate* per 100,000 by local authority of residence, London, 20007 2016

Barking and Dagenham 238 175 210 247 260 361 293 367 400 405 377 326 341 365 338 208 315
Barnet 276 241 321 317 287 354 3¥5 311 333 304 327 274 305 198 195 195 194
Camden 331 425 579 529 371 478 455 425 404 470 321 318 276 196 183 153 203
City of London & Hackney 62.7 587 674 715 711 581 594 612 520 483 377 357 343 332 273 220 251
Enfield 287 325 299 348 337 362 348 247 336 384 309 239 249 212 210 213 205
Haringey 61.0 664 619 569 662 567 665 393 425 528 396 524 386 327 284 235 266
Havering 13.8 7.1 8.9 5.8 53 132 101 7.0 86 128 55 76 113 116 9.8 9.2 103
Islington 489 435 583 520 476 469 518 493 484 463 315 398 327 292 267 206 176
Newham 99.4 81.4 85.8 95.6 947 100.9 1012 104.0 1024 1079 100.6 119.2 116.8 105.0 7.7 74.5 55.4
Redbridge 36.7 34.3 37.7 44.9 43.8 47.7 56.3 51.9 61.0 54.4 49.8 57.2 54.1 52.0 44.4 38.1 42.1
Tower Hamlets 446 318 609 709 559 600 604 679 569 578 616 547 456 366 331 278 295
Waltham Forest 40.7 20.7 47.4 44.6 44.0 50.3 52.0 38.6 53.3 37.1 44.9 47.0 46.8 44.8 32.1 36.5 30.5
North East & North Central London 433 392 470 487 462 491 506 461 481 482 431 453 428 378 316 287 279
Brent 834 835 793 805 853 1045 868 967 1048 996 968 996 979 886 636 512 585
Ealing 703 602 650 604 819 758 739 741 611 664 620 713 722 622 614 461 344
Hammersmith and Fulham 505 396 424 385 407 514 458 380 378 405 293 373 256 269 202 223 189
Harrow 445 452 556 538 458 59.7 550 539 545 578 581 636 759 620 451 336 370
Hillingdon 285 370 429 464 470 545 487 483 578 455 464 472 493 352 417 329 288
Hounslow 377 560 549 471 524 746 587 574 563 699 790 710 733 617 572 413 443
Kensington and Chelsea 297 247 195 309 290 279 321 196 320 309 224 297 212 225 230 133 128
Westminster 458 379 365 431 396 426 377 385 316 373 285 305 237 260 223 157 166
North West London 512 505 522 523 560 643 576 572 579 594 570 605 601 521 454 345 339
Bexley 6.4 7.8 10.0 11.4 13.6 9.9 85 11.6 9.3 7.5 8.7 15.0 10.7 13.9 7.1 7.8 12.3
Bromley 7.8 5.4 9.1 10.4 9.8 9.7 13.6 10.9 6.2 10.4 11.0 135 9.2 9.4 5.6 7.4 6.7
Greenwich 22.9 313 36.6 32.1 38.7 37.7 41.9 44.0 57.6 49.7 47.8 43.4 50.4 39.8 36.1 32.8 22.2
Lambeth 396 457 579 573 459 519 478 365 436 398 383 319 316 242 242 182 180
Lewisham 238 267 378 318 305 384 326 383 308 270 268 383 298 245 236 212 209
Southwark 332 374 414 392 513 519 467 378 422 338 335 409 392 308 251 256 252
South East London 224 257 322 305 315 334 320 297 314 280 277 305 286 236 203 188 127
Croydon 287 286 325 336 350 333 300 334 318 32 307 362 325 292 210 232 220
Kingston upon Thames 75 94 134 134 146 184 163 188 186 197 233 187 171 150 153 121 6.2
Merton 228 162 289 217 328 320 343 293 322 308 271 319 356 295 231 244 229
Richmond upon Thames 5.2 6.3 9.1 6.2 6.7 105 11.0 7.7 71 108 8.6 8.5 6.9 6.3 4.6 6.7 51
Sutton 6.1 94 17.7 171 13.3 13.7 15.3 17.4 9.7 15.9 17.4 16.7 15.0 12.8 12.1 11.0 12.4
Wandsworth 235 180 364 347 337 441 278 395 374 281 330 283 298 203 151 200 161
South West London 180 167 254 238 252 279 240 268 252 254 251 256 249 203 160 175 151

*Rates calculated using ONS mid-year population estimates.
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Table Biii: TB case numbers and rate by age and sex, London, 2016

Age Group
0-9 21 35 30 4.8
10-19 66 14.2 61 12.4
20-29 194 27.7 269 38.8
30-39 205 26.1 315 37.7
40-49 148 24.4 249 40.2
50-59 105 20.8 164 33.5
60-69 74 21.2 98 304
70+ 91 22.7 120 39.3

Table Biv: Drug resistance among TB patients with culture confirmed disease*, London, 20001 2016

Any first line resistance Isoniazid resistance Multi-drug resistant

) % n n %
2000 107 8.86 96 7.95 10 0.8 1208
2001 127 9.72 117 8.96 12 0.4 1306
2002 173 9.83 159 9.03 17 1.0 1760
2003 192 10.88 172 9.75 33 1.9 1765
2004 188 10.38 167 9.22 22 1.2 1812
2005 186 9.11 171 8.38 18 0.9 2041
2006 216 10.71 193 9.57 34 1.7 2016
2007 169 9.21 158 8.62 22 1.2 1834
2008 160 8.27 135 6.98 21 11 1935
2009 194 10.17 175 9.17 36 1.9 1908
2010 167 8.56 152 7.79 29 15 1950
2011 203 9.72 181 8.66 34 1.6 2089
2012 175 8.37 163 7.8 16 1.7 2091
2013 157 8.86 146 8.23 38 2.1 1773
2014 126 8.18 115 7.46 20 1.3 1541
2015 97 7.13 91 6.69 15 1.1 1360
2016 106 7.69 101 7.33 15 1.1 1378

*Culture confirmed cases with drug susceptibility testing results for at least isoniazid and rifampicin.
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