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Abstract 
Background: Previous studies have estimated the prevalence of tuberculosis and HIV 
infection in population subgroups in the UK. This study was undertaken to describe 
recent trends in the proportion of individuals with HIV infection among reported 
cases of tuberculosis in England and Wales, and to review the implication for clinical 
and public health care. 
Methods: A population-based matching study using national surveillance databases 
was used to investigate all persons aged 15 years and over reported with a diagnosis 
of tuberculosis to the Health Protection Agency from England and Wales, 1999-2003. 
Record linkage was used to match the national tuberculosis and HIV/AIDS 
surveillance databases to identify all cases of tuberculosis and determine the 
proportion of tuberculosis patients co-infected with HIV. We determined the 
distribution and characteristics of cases and examined trend by year.  
Results: Of 30,670 tuberculosis cases reported in England and Wales between 1999 
and 2003, an estimated 1,743 (5.7%) were co-infected with HIV. There was a year on 
year increase in the proportion from 3.1% (169/5388) in 1999 reaching 8.3% 
(548/6584) in 2003 (p for trend <0.0001). Co-infected patients contributed to almost a 
third of the increase in the number of tuberculosis cases during the five year period. 
Patients co-infected with HIV were predominantly those born abroad. 18.5% (323) of 
co-infected patients had not been reported as active tuberculosis cases on the national 
tuberculosis database.  
Conclusion: The proportion of tuberculosis patients co-infected with HIV in England 
and Wales is increasing, with the greatest impact on those born abroad regardless of 
their ethnic origin. With HIV infection contributing substantially to the increase in 
number of tuberculosis cases, close cooperation in the clinical management and 
accurate notification of patients is vital if appropriate care and public health action is 
to be achieved.  
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Introduction 
The increase in tuberculosis in the UK since the 1980s has been largely attributed to 
there being more people who originate from countries with a high prevalence of 
tuberculosis, that subsequently develop tuberculosis whilst resident here 1. Co-
infection with human immunodeficiency virus (HIV) is also believed to have 
contributed especially among those from countries where the prevalence of HIV 
infection is high 2.  

 

The association between tuberculosis and HIV is of great public health importance. 
HIV infection increases the risk of progression from latent to active tuberculosis; and 
if untreated, these individuals are more likely to progress to severe disease and die 
either from tuberculosis or other comorbidities 3. Just as with HIV uninfected TB 
patients, they can also contribute to the onward transmission of Mycobacterium 
tuberculosis into the general population 3. Identification of HIV co-infection in people 
diagnosed with tuberculosis, therefore, enables more effective clinical management of 
both tuberculosis and HIV infection and provides the opportunity to reduce the risk of 
further transmission of either infection.  

 

The proportion of adults in England and Wales with tuberculosis who were co-
infected with HIV has previously been estimated 2, 4-7. Results from these studies are 
difficult to compare because of differences in methods, settings, case definitions and 
time periods.  In addition, migration trends have changed over the different time 
periods. With the aim of providing an up-to-date and systematic assessment of the 
impact of HIV infection on cases of active tuberculosis, we conducted a national 
population-based matching study which sought to estimate the proportion of HIV co-
infection among cases of tuberculosis between 1999 and 2003 in England and Wales.  
This paper describes recent trends in tuberculosis and HIV co-infection in population 
subgroups within England and Wales; and focuses on the implications of our findings 
for clinical and public health care.  
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Method  
The Health Protection Agency Centre for Infections (CfI) collates national 
surveillance data for reports of tuberculosis and HIV cases in separate databases. 
Cases of tuberculosis are primarily reported by respiratory and infectious disease 
clinicians, while HIV and AIDS diagnoses are supplied by physicians based in 
genitourinary and infectious disease clinics.  Surveillance information at the CfI is 
collated through the “New diagnosis of HIV and AIDS” database for HIV infection, 
while tuberculosis surveillance data is collected through the Enhanced Tuberculosis 
surveillance and the UK mycobacterial network (MycobNet) systems. Record linkage 
was used to match cases in the tuberculosis (reported between 1999 and 2003) and 
HIV (reports from 1982 to 2003) surveillance databases to determine the prevalence 
of co-infection.  It was not possible to match data in children aged less than 15 years 
due to the lack of unique identifiers. Tuberculosis cases, therefore, included persons 
aged 15 years and over at diagnosis reported with active tuberculosis to the 
tuberculosis database and/or to the HIV surveillance database as an AIDS defining 
illness between 1999 and 2003 in England and Wales. In-house matching software 
produced pairs of possible matches based on soundex code 8, sex, residential address 
and date of birth. Pairs with a very high degree of similarity were automatically 
matched. Further pairs with a high matching score were reviewed individually. Trends 
in tuberculosis/HIV co-infection were classified by year of tuberculosis diagnosis. 
The proportion of HIV co-infection among tuberculosis cases was calculated using all 
eligible tuberculosis cases (defined above) as the denominator and the sum of 
tuberculosis patients who were matched to a HIV record and those with tuberculosis 
as an AIDS defining illness in the HIV database as the numerator. The distribution 
and characteristics of cases were examined. The proportion of tuberculosis cases co-
infected with HIV each year was calculated to examine time trends. An extension of 
the Wilcoxon rank-sum test for trend across ordered groups was used to assess the 
statistical significance of the trend. 
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Results 
Of the 30,670 patients reported with tuberculosis between 1999 and 2003 in England 
and Wales, 1,743 (5.7%) were identified as co-infected with HIV (Table 1). 323 
(18.5%) of the 1,743 individuals with tuberculosis and HIV co-infection were 
reported only to the HIV/AIDS surveillance system (Table 2). 
 
Demographic distribution of co-infection 
The majority of co-infected individuals were young adults (median age 34.7 years, 
interquartile range 30.1 – 40.3), black African (69.8%), male (49.9%), and born 
outside the UK (75.7%).  About one in ten (10.3%) were of white ethnic group and 
only thirty seven (2.1%) were of Indian, Pakistani and Bangladeshi (IPB) ethnic 
group. The majority of co-infected cases were reported in London (57.3%). Among 
foreign born cases, and where the year of entry into the UK was available (n=1026), 
80.5% had arrived within five years prior to their tuberculosis diagnosis. 
 
Tuberculosis cases aged 30-39 years had the highest proportion of HIV co-infection 
(12.9%), and also showed the greatest rise in the number of co-infected cases over the 
study period. Although there was a statistically significant (χ2 test, p value < 0.001) 
difference in the proportion of co-infected cases between age groups, there was no 
apparent trend.  
 
The proportion of HIV co-infection among tuberculosis cases varied across different 
ethnic groups by gender (Table 4).  Among tuberculosis cases of black African ethnic 
group, females (24.0%) had a higher proportion of co-infected cases than males 
(17.1%). In contrast, the proportion co-infected among those in the white ethnic group 
was higher in males (3.0%) than corresponding females (0.5%). Despite accounting 
for more than a third (35.4%) of all the tuberculosis cases, the proportion co-infected 
among patients of Indian, Pakistani and Bangladeshi ethnic group was much lower for 
both sexes (males 0.5% and females 0.2%) than in the other ethnic groups.  
 
 7.3% of tuberculosis patients born outside the UK were co-infected with HIV. 
Among this group of patients, those who had arrived in the UK within five years prior 
to their tuberculosis diagnosis had a higher proportion of HIV co-infection (10.7%) 
compared to those who had arrived more than five years ago (2.9%).   
 
Trends in proportion of co-infected cases 
Both the number of tuberculosis cases and the proportion co-infected with HIV 
increased from 1999 to 2003. The proportion of HIV co-infected patients increased 
each year from 3.1% (169/5388) in 1999 to 8.3% (548/6584) in 2003 (trend test, 
p<0.0001) (figure 1).  Although, the number of cases not known to the tuberculosis 
surveillance system increased from 40 in 1999 to 99 in 2003, there was no evidence of 
a significant trend (trend test, p=0.175) (Table 2). 
 
The increase in proportion of co-infected cases over the study period was observed 
across all groups of patients regardless of their place of birth (Figure 1). However, the 
percentage increase seen in patients born outside the UK (150%) was more than twice 
that of patients born in the UK (72.7%). This was despite the slight decrease in 
tuberculosis cases observed in the latter group of patients over the period. 
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An increase in the numbers of co-infected individuals was found across all ethnic 
groups. The highest percentage increase was observed among black Africans (100%) 
followed by white patients (78.6%) and Indian, Pakistani and Bangladeshi (50%) 
ethnic groups (Table 3). 
 
Estimating the contribution of HIV co-infection to the national increase in 
tuberculosis 
Over the five-year period, the number of reported cases of tuberculosis in persons 
aged 15-64 years in England and Wales increased by 1196 (from 5388 to 6584), and 
the number of known HIV co-infected cases increased by 379 (from 169 to 584). 
Thus, HIV infection is estimated to have contributed to a minimum 31.7% 
(379/1,196) of the increase in tuberculosis cases between 1999 and 2003 in this age 
group.  
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Discussion 
The number of individuals with tuberculosis and HIV co-infection has increased 
significantly between 1999 and 2003 in England and Wales. This is consistent with 
the overall trends in both conditions when taken separately 1, 9. Over the study period, 
about 1 in 17 (5.7%) tuberculosis cases were co-infected with HIV, with the highest 
estimate of 1 in 12 (8.3%) observed in 2003. The proportion of tuberculosis patients 
co-infected with HIV in this study is higher than previously reported estimates for 
England and Wales; 4.6% in 1993-1994 7, and 3.3% in 1998 2, but less than that from 
the USA and Spain 10-12. As expected, a higher proportion of co-infected patients 
(6.9%) were observed in London compared to the rest of England and Wales (3.9%). 
This finding falls within the previous range of estimates of 7% 13, 11% 14 and 24.8% 6 
reported from London. 
 
HIV co-infection appears to be more common in patients with tuberculosis who are 
born outside the UK - in particular those who have arrived five years ago or less into 
the country.  A large proportion of cases were born in Africa or in a European country 
other than the UK. This is consistent with previous work 2, and mirrors the ethnic and 
gender mix of adults with HIV in England and Wales 15. The HIV epidemic across 
Sub-Saharan Africa may partly explain the increase in the black African ethnic group. 
In contrast to a previous study 2  that found no evidence of tuberculosis/HIV co-
infection in certain ethnic groups such as among Indians, Pakistanis and Bangladeshis 
between 1993 and 1998 in the UK, this study identified an increasing number of 
individuals with tuberculosis/HIV co-infection in all ethnic groups examined. The 
contribution of the expanding HIV epidemic in the Indian sub-continent and Eastern 
Europe to the recent increases in co-infection rates needs further investigation. 
 
The rising prevalence of undiagnosed HIV infection across the UK population and its 
impact on tuberculosis incidence is a cause for concern. tuberculosis is now the most 
common AIDS defining illness in the UK, accounting for 32% of all AIDS 
presentations in 2003 15.  
 
We estimated that patients co-infected with HIV have contributed to almost one third 
of the increase in the number of tuberculosis cases in adults aged 15-64 years England 
and Wales between 1999 and 2003. This is well above the proportion (8.5%) reported 
between 1993 and 1998 2, suggesting a greater overlap between populations infected 
with HIV and those with tuberculosis.  
 
As a population-based study that matched national surveillance databases, there are 
potential limitations to the findings. The matching algorithms used to align the two 
surveillance databases may have missing codes and values. Both tuberculosis and 
HIV surveillance systems are subject to some under-reporting, which limits the ability 
of this study to ascertain the true proportion of individuals co-infected with 
tuberculosis and HIV. While we cannot also exclude the potential use of different 
names and dates of births from some population groups, the overall effect of these 
limitations will be to lead to an underestimate of the true proportion co-infected. A 
previous HPA investigation concluded that different spellings of names, “difficult 
names” and multiple date of births among did not significantly impact the overall 
picture of the HIV epidemic in the UK 16. Therefore, the numbers presented in this 
report are minimum estimates and the true extent of co-infection may in fact be larger. 
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Another limitation of this study is the inability of the surveillance system to 
accurately monitor multiple episodes of tuberculosis during the five year period. 
Nevertheless, this is unlikely to alter the results of this study as only 0.9% of cases 
reported a history of a previous diagnosis of tuberculosis in the study period.  
 
Public Health Implications 
The increased impact of HIV on tuberculosis demonstrates the importance of HIV 
prevention for effective tuberculosis control. The significant number of reported cases 
of tuberculosis, and the possibility of delay in disease progression among those with 
early diagnosed HIV infection, means that an increasing proportion of individuals 
may now present to non-GUM physicians unaware of their concomitant HIV 
infection.  This will remain a cause for concern within the context of the large 
prevalence of undiagnosed HIV infection in England and Wales 9.  
 

The National Institute of Clinical Excellence has recently published guidance on the 
management of tuberculosis 17 recommending that patients with tuberculosis be 
assessed, and those considered at risk for HIV infection be offered testing. The 
continued increase in the proportion of tuberculosis cases co-infected with HIV in 
England and Wales suggests that the recommendation by the British HIV Association 
18 that all patients with tuberculosis should be offered HIV testing is reasonable. The 
routine offer of HIV testing helps provide an opportunity to promote and facilitate 
behaviour change among tuberculosis patients and would enhance early access to 
appropriate clinical care and support to prevent onward transmission 19.  A similar 
programme that offers confidential HIV testing to all pregnant women attending 
antenatal care regardless of their background has proven not only to be effective but 
also acceptable to patients 9. However there may be practical challenges in offering 
testing within tuberculosis services as highlighted in a recent report from a 
metropolitan centre 14. 

 
Clinical Implications 
About one in five of all co-infected patients were not reported as a case of active 
tuberculosis to the national tuberculosis surveillance system. It is possible that some 
of the individuals not reported to the national tuberculosis surveillance system were 
also not known to the local tuberculosis services. There may be various reasons for 
this including failure of the matching process, patients moving to another clinic where 
it is assumed that they have already been notified and patients who disappear out of 
the system all together once diagnosed with co-infection. It is also possible that some 
of these patients did not receive the recommended standard of clinical care for their 
tuberculosis, and that the appropriate public health measures around the case were not 
instituted. Equally, these cases may have been managed appropriately and just not 
reported. This issue warrants further study.   
 
The British HIV Association recommends that tuberculosis/HIV co-infection should 
be managed by clinicians with a specialist interest in both tuberculosis and HIV 18 and 
the British Thoracic Society recommends that all patients with tuberculosis should be 
supervised by physicians with full training in the management of tuberculosis 20. In 
practice this can mean shared-care, which in turn requires a high degree of 
collaboration between the different clinical teams. A recent audit by BHIVA, suggest 
that the majority of tuberculosis and HIV clinicians are already working 
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collaboratively in multi-disciplinary teams, and they routinely recommend HIV 
testing to all newly diagnosed tuberculosis patients. A large proportion of these 
clinicians also reported prompt notification of all patients in their centre to their local 
Consultant in Communicable Disease Control 21. 
 
HIV infection is contributing significantly to the increase in tuberculosis in England 
and Wales. Our data may underestimate the size of this effect as it appears that a 
reasonable proportion of co-infected patients’ only encounter HIV services. Equally, 
non-HIV physicians who diagnose a case of tuberculosis need to be aware that HIV 
co-infection is present within all ethnic groups. HIV testing should be offered to 
adults with tuberculosis. Close cooperation in the management and reporting of these 
patients is recommended to ensure appropriate care and public health management.  
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Table 1: Proportion of tuberculosis cases 15 years and over co-infected with HIV by 
demographic characteristics in England and Wales, 1999-2003* 

Characteristic 
  

Number co-infected with 
tuberculosis and HIV (% of total) 

Total with 
tuberculosis 

Overall  1,743 (5.7) 30,670 
    
Age Group 15 - 19 11 (0.6) 1741 
(years) 20 - 29 417 (5.6) 7,482 
 30 - 39 853 (12.9) 6,639 
 40 - 49 336 (8.1) 4,167 
 50 - 64 109 (2.3) 4,733 
 65 and over 15 (0.3) 5,772 
 Unknown 2 (1.5) 136 
    
Calendar Year 1999 169 (3.1) 5,388 
 2000 253 (4.2) 5,990 
 2001 314 (5.1) 6,211 
 2002 459 (7.1) 6,497 
 2003 548 (8.3) 6,584 
    
Gender Male 869 (5.2) 16,788 
 Female 845 (6.1) 13,800 
 Unknown 29 (35.4) 82 
    
Ethnic Group White 179 (2.1) 8,668 
 Black African 1,217 (20.5) 5,938 

 
Indian, Pakistani and 
Bangladeshi 37 (0.3) 10,853 

 Mixed Other 58 (2.5) 2,318 
 Black Other 16 (7.8) 204 
 Black Caribbean 22 (2.7) 818 
 Unknown 214 (11.4) 1,871 
    
Region of Birth Africa 1166 (19.8) 5,880 
 Asia 57 (0.6) 9,506 
 Europe 48 (4.6) 1,046 

 
Latin America / 
Caribbean 15 (3.5) 430 

 
North America / 
Australasia 3 (7.1) 42 

 UK 132 (1.5) 8,646 
 Unknown 322 (6.3) 5,105 
    
Born in the UK Yes 132 (1.5) 8,646 
 No 1,611 (7.3) 22,024 
    
Place of TB Report London 903 (6.9) 13,077 
 Rest of E&W 673 (3.9) 17,431 
Years since arrival 
in the UK <= 5 years 826 (10.7) 7,704 
 > 5 years 200 (2.9) 6,798 
  Unknown 585 (7.8) 7,522 

* Note - 323 of the tuberculosis cases did not come from the tuberculosis surveillance 
database but were derived from HIV surveillance data 
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Figure 1: Proportion of adults (aged 15 years and over) with tuberculosis co-infected with HIV 
by place of birth and year of TB diagnosis, 1999 to end of December 2003, reported in England 
and Wales.  

 

 
 

 
 
Table 2: Proportion of patients with active tuberculosis reported only to the HIV surveillance 
database 

Not reported as active cases of tuberculosis to 
tuberculosis surveillance database 

Year 

Number (% of total co-infected) 

Total co-infected 

1999 40 (23.7) 169 
2000 52 (20.6) 253 
2001 54 (17.2) 314 
2002 78 (17.0) 459 
2003 99 (18.1) 548 
Total 323 (18.5) 1,743 
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Table 3: Proportion of adults (aged 15 years and over) with tuberculosis co-infected with HIV by ethnic group and year of TB diagnosis, 1999 to end of December 
2003, reported in England and Wales.  
 

 1999 2000 2001 2002 2003 

Ethnic Group TB TB/HIV (%) TB TB/HIV (%) TB TB/HIV (%) TB TB/HIV (%) TB TB/HIV (%) 

White 1,758 25 (1.4) 1,845 37 (2.0) 1,852 38 (2.1) 1,633 39 (2.4) 1,580 40 (2.5) 

Black-African 833 105 (12.6) 965 155 (16.1) 1,041 208 (19.9) 1,433 329 (23.0) 1,666 420 (25.2) 

Indian, Pakistani and 
Bangladeshi 

1,998 4 (0.2) 2,220 8 (0.4) 2,133 6 (0.3) 2,256 12 (0.5) 2,246 7 (0.3) 

Mixed/Other 314 6 (1.9) 379 9 (2.4) 456 11 (2.4) 596 19 (3.2) 574 13 (2.3) 

Black-Caribbean 130 3 (2.3) 183 3 (1.6) 171 4 (2.3) 187 7 (3.7) 147 5 (3.4) 

Black-Other 21 0 (0.0) 26 0 (0.0) 32 2 (6.3) 53 10 (18.9) 72 4 (5.6) 

Unknown 334 36 (7.8) 372 41 (11.0) 526 45 (8.6) 340 43 (12.7) 299 59 (19.7) 

Total 5,388 169 (3.1) 5,990 253 (4.2) 6,211 314 (5.1) 6,497 459 (7.1) 6,584 548 (8.3) 

TB - tuberculosis
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Table 4: Proportion of adults (aged 15 years and over) with tuberculosis co-infected with HIV by sex, ethnic group and place of birth, 1999 to end of December 
2003, reported in England and Wales.  
    

  
UK Born 

 
Non-UK Born 

 
Total 

  Sex Ethnic Group TB TB/HIV (%)* 
 

All TB TB/HIV (%)* 
 

TB TB/HIV (%)* 

          

Men White 4,076 97 (2.4)  1,262 65 (5.2)  5,338 162 (3.0) 

 Black African 82 6 (7.3)  2,922 508 (17.4)  3,004 514 (17.1) 

 Indian, Pakistani and 
Bangladeshi 

593 0 (0.0)  4,884 28 (0.6)  5,477 28 (0.5) 

 Mixed/Other 46 2 (4.4)  1,318 36 (2.7)  1,364 38 (2.8) 

 Black Caribbean 222 2 (0.9)  280 13 (4.6)  502 15 (3.0) 

 Black Other 
Unknown 

23 
34 

0 (0.0) 
2 (5.9) 

 103 
943 

12 (11.7) 
98 (10.4) 

 126 
977 

12 (9.5) 
100 (10.2) 

 Total 5,076 109 (2.2)  11,712 760 (6.5)  16,788 869 (5.2) 

          

Women White 2,566 11 (0.4)  763 6 (0.8)  3,329 17 (0.5) 

 Black African 77 9 (11.7)  2,846 693 (24.4)  2,923 702 (24.0) 

 Indian, Pakistani and 
Bangladeshi 

686 1 (0.2)  4,667 8 (0.2)  5,353 9 (0.2) 

 Mixed/Other 55 0 (0.0)  895 20 (2.2)  950 20 (2.1) 

 Black Caribbean 150 2 (1.3)  166 5 (3.0)  316 7 (2.2) 

 Black Other 
Unknown 

12 
19 

0 (0.0) 
0 (0.0) 

 66 
832 

4 (6.1) 
86 (10.3) 

 78 
851 

4 (5.1) 
86 (10.1) 

 Total 3,565 23 (0.7)  10,235 822 (8.0)  13,800 845 (6.1) 

Unknown  5 0 (0.0)  77 29 (37.7)  82 29 (35.4) 

Grand Total  8,646 132 (1.5)  22,024 1,611 (7.3)  3,0670 1,743 (5.7) 

TB - tuberculosis 
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